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An Experiment in Journalism 

With this issue. The ArsTUALiAN Jouknal 
OF Science enters into the second decade of 
its existence. In January, 1937, the General 
Council of the Australian and New Zealand 
Association for the Advancement of Science 
resolved that one of the functi<')ns of the Aus- 
tralian National Research Council should be 
the publication of a scientific journal. For 
some yea I S there had been discussion on the 
need for a periodical of general scientific 
interest whicli would not compete with existing 
journals published by scientific societies and 
institutioiiH. It was felt that there should be 
a publication “in which short summaries of 
research may appear in advance of the full 
reports; in which summaries of current work 
may be available to the general scientific 
reader; where book reviews may appear, and 
current news, and personal information; where 
proceedings of scientific societies and the 
doings of Universities, Museums and National 
Laboratories may be chronicled; and where 
correspondence on matters of importance to 
science may be published”. Thus were set 
out, in our first issue, some of the ideas which 
would provide justification for an addition to 
the scientific journals then published in 
Australia. 

The first editorial article stated that “an 
experiment in journalism is to be regarded 
just as would any other scientific experiment: 
practical trial alone will supply ultimate justi- 
fication or otherwise”. 

An editorial committee was appointed under 
the chairmanship of Dr. A. B. Walkom to 
devise content, form and title for the periodical 
and to arrange for its publication. The com- 
mittee approached scientists in all States and 
In New Zealand to act as representatives in 
collecting articles and news and in furthering 
the interests of the periodical. The first issue, 
with the title of The Australian Journal of 


Science, appeared in August, 1938, and publica- 
tion lias continued since that date rough ten 
volumes. In view of subsequent Cients, and 
having in mind the measure of success achieved 
by the Journal, it may be considered fortunate 
that the decision to publish was ma 'e at that 
time and was carried into effect promptly. Had 
there ])een a delay of a year or so it may well 
be that this Journal would not yet have 
appeared. 

The task of the editorial committee of a 
new journal of this type is no easy one in 
normal times, but the outbreak of war in 1939 
added greatly to the burden, which was sub- 
sequently made heavier by shortages in paper 
and difficulties in the printing trade. Thanks 
to the generous cooperation of scientific 
workers in Australia and New Zealand, the 
critical early years were successfully nego- 
tiated and it may now be said, after the first 
ten years of publication, that the Journal has 
made secure its place in scientific literature. 

The scientific workers, of course, have pro- 
vided the material for publication, but there 
are other aspects of cooperation which are just 
as essential. For continued publication it was 
necessary to have financial assistance, which 
was forthcoming from time to time in the 
form of donations from several commercial 
firms, from the Australian and New Zealand 
Association for the Advancement of Science, 
from the Royal Society of New South Wales, 
and from the Rural Bank of New South Wales. 
Such donations have amounted to over £1,500 
and have, together with proceeds from adver- 
tisements generously inserted while qfk;ula- 
tion was still limited, supplemented the 
subsidies which the Australian National 
Research Council has been able to provide from 
its limited sources of supply — its capitation 
fees fjom the Australian and New Zealand 
Association for the Advancement of Science 
and grants from the Australian Commonwealth 
Government. 
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Further, it must not be forgotten that the 
nJpuKNAL has been published through the 
voluntary work of members of the editorial 
oommittee, and in particular through the per- 
sonal effort and interest of the successive 
honorary editors — Dr, A, B. Walkom, Dr. H. 
R. Came, and Dr. J. L. Still. The achieve- 
ments of the Joi RNAL are the combined result 
of the ready cooperation of all concerned — in 
planning, fliiancing, publishing and in pro- 
viding written material. 

So far the Journal has been issued at two- 
monthly intervals. Expansion of scientittc 
activity in Australia and New Zealand, 
development in the standard of scientific work, 
increased consciousness of a scientific com- 
munity and pi’Ogress in the reputation of the 
Journal have all added to the volume of flow 
of articles, letters, news and reviews coming 
to the Editor, who has now the desirable 
embarrassment of a “waiting list” for publica- 
tioii. The change to issue on a monthly basis 
is delayed only by the need to provide finance 
and editorial staff. Such a course would be 
another step towards making available a 
medium for the prompt publication of results 
of researches in Australia and New Zealand, 
and for the communication, with little delay, 
of other information of scientific interest tc 
“the larger and rapidly growing circle of men 
and women keenly interested in the general 
results of scientific study”. 

The Australian Science Abstracts, previously 
published separately, have, since its inception, 
been incorporated in the Jolknal as supple- 
ments. These Abstracts have now been pub- 
lished for twenty-six years and have proved of 
inestimable value to Australian scientific 
workers. They have in turn been edited by 
Dr. A. B. Walkom, Dr. G. A. Waterhouse, 
the late T. Hodge-Smith, Dr. H. L. Jensen, and 
Dr. N. H. White. The honorary abstractors of 
the various subjects have rendered an invalu- 
able service to their fellow scientists in 
Australia apd elsewhere. 

In looking back over our ten years of pub- 
lication we feel that the aims of the Editorial 
Committee expressed in the first issue have 
been substantially achieved. Their expressed 
policy — “that the columns of the Journal should 
be open to any information that may be of 
general interest to its readers” — is one which 
has contributed, and will continue to con- 


tribute, to the success of the venture. The 
high standard of material and writing and the 
hopes for future expansion should stimulate 
and interest the scientific community of 
Australia and New 'Zealand. It may fairly 
be claimed that the “experiment in journalism” 
initiated in 1938 has been scientifically justified 
by results. 


UNESCO Programme 


The programme of UNESCO is itself a 
research project immense in scale and scope. 
It may contain nothing spectacularly novel in 
(concept: the novelty is in giving the reality 
of application, in a necessarily vast laboratory, 
to concepts formerly hypothetical. UNESCO 
is a planned experiment wntb the world as its 
crucible and with all peoples sifted in as 
leagents. It is promoting and exploring 
reactions, not only between different peoples, 
but between diffei*ent minds — artists, engineers, 
educators, administrators, philosophers, writers, 
scientists. It is yet far too early to give any 
report of experimental i*esults, but the manner 
of approach and the l ealism of execution have 
indeed been such as to give to the scientist a 
confidence in his faith that the solution of the 
world’s immediate and urgent problem lies not 
at the political level but at the cultural. The 
scientist who has tended to become sceptical 
of the lay world after continued frustrations 
in his own scientific projects may w^ell be 
doubtful that any medium yet established will 
really effect an approved scientific approach to 
the world problems of human welfare. In 
such case he would be well advised to explore 
the facts of UNESCO’S undertakings, whereby 
he may conclude that here is a chance, well 
worth his deliberate support and earnest effort, 
that his imagination, judgment, courage and 
participating work may bear fruit. 

UNESCO is taking over the assets, and 
certain continuing projects, of the Inter- 
national Institute of Intellectual Cooperation 
established by the League of Nations. 
Compared with its forerunner, it has a greater 
sense of realism and increased resources. It 
has the task of integrating various aspects of 
education, science and general culture without 
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destroying the benefits of specialization or of 
division of labour; of integrating the needs 
and powers of different nations without losing 
those peculiar qualities which each nation 
may contribute to the evolution of science and 
culture, or the spontaneity of enthusiasm 
which is nourished by local independence. 
It is relieved of certain fields by other 
specialized agencies of the United Nations, 
such as the World Health Organization, the 
Food and Agriculture Organization and the 
International Labour Organization. It acts as 
a catalyser not only upon various govern- 
mental and semi-governmental agencies, but 
upon over one hundred non-governmental 
international organizations — such as the Inter- 
national Council of Scientific Unions, the 
International Council of Museums, the Inter- 
national Federation of Library Associations 
and the International Federation of Documen- 
tation. The immediate resources of UNESCO, 
in comparison with its project, are so small, 
both in money and in personnel, that to a 
large extent it has perforce planned and 
placed its actions in such a way as to produce 

an effect of detonation- setting into effect 

existing powers and organizations over which 
it has itself no authority, so as to produce a 
self-generated spread of chain or multiplier 
type. 

Programme has been formulated largely from 
suggestions put forwaid by the delegates to 
the two annual congresses in 1946 and 1947. 
The first impulse of these delegates, long 
conscious of lack of fulfilment of their 
individual creative powers, was to advance 
all of their pet projects in the hope that here 
at last was the heaven-sent sponsor. Experience 
of the Executive in 1947, however, led to 
pruning and direction of future programme 
so that each of its components should be 
directed very clearly to the central purpose 
of the Organization. “It has become clear that 
UNESCO'S role is to identify pressing needs, 
to define ways of meeting them, to bring them 
to the attention of the proper agencies and to 
stimulate action upon them.” “UNESCO is 
not a world university or a world research 
centre: the purpose is to promote collaboration 
among the nations.” 

The variouB lines of action which are being 
undertaken by UNESCO may be grouped 
largely into four progressive stages: 


1. The emergency need for reconstruction 
in devastated countries. 

2. The need for raising standards of 
education. 

3. The opening of channels and tapping of 
reservoirs for the free flow of ideas 
between different phases of culture and 
especially between differing national 
cultures. 

4. The goal of the enlightenment of human 
understanding, both as between nations 
and more generally as to the ma ner in 
which man is affected by his environ- 
ment, by his history and by the forces 
which he himself has aroused through 
development in science, technology and 
general culture. 

UNESCO has embarked upon a long-range 
programme of teaching the illiterates of the 
world — who number more than one-half of its 
population — beginning with pilot projects in 
Haiti, China, British East Africa and the 
Amazon. Simultaneously it is campaigning 
for a basic minimum of education for all 
peoples. It is also proceeding towards the 
furtherance of education specifically designed 
to promote international undei standing. Among 
measures taken to further the free flow of 

ideas are many designed to facilitate the inter- 
change o<‘ p('rsons, the use of media for mass 
communication, the rationalization of publica- 
tion and abstracting, and the provision of 

ti anslations. UNESCO has established Field 
Science Co-operation Offices in certain less- 
advanced countries; it is seeking to promote a 
World Register of scientists and it serves as a 
World Centre of Scientific Liaison. It has 
approached the United Nations to take urgent 
and specific action for adequate planning in 

the basic field of cartographic science. It 

allocates a large proportion of its budget as 
grants to the independent International Scien- 
tific Unions. It is working vrith the United 
Nations for the establishment of international 
scientific laboratories and observatories. It has 
itself established stations for high-altitude 
research and it is initiating a great project 
of research into various aspects of the Hylean 
Amazon. In the direction of popular science 
UNESCO is giving much attention to the 
popular understanding of social implications 
of science. These are a few of the items of 
the current programme of UNESCO. 
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Reconsteuction. 

Although it was not at first intended that 
reconstruction in the devastated countries 
should he a deliberate part of UNESCO’S pro- 
gramme, it has been found necessary to put 
this need at the forefront of all other activities. 
Thousands of scientists are still without the 
simplest equipment or materials; their labora- 
tories are empty or broken; their libraries have 
gone. To make even basic replacements would 
take a hundred times the money and shipping 
that UNESCO can procure. Links have been 
made with other organizations interested in 
reconstruction, especially with the Inter- 
national Children’s Emergency Fund, which 
made substantial funds available. UNESCO 
has itself provided a special secretariat known 
as the Temporary International Council for 
Educational Reconstruction, or TIGER. 
Through various agencies, including direct 
field surveys, UNESCO has collected, analysed 
and coordinated information on reconstruc- 
tional needs as reviewed by regional com- 
mittees. In 1947 this survey was directed 
chiefly to European countries: in 1948 it has 
been extended to Asiatic and Pacific countries. 
Complementary enquiries were made from 
potential donor countries, but experience 
proved that distinction between countries as 
donor and recipient is unreal. Devastated 
countries are often able to make vital and 
substantial contributions to particular needs 
of all other countries — such is the emergency 
state of the world. 

The Anglo-American mission to Europe in 
1946 put the scientific requirements of Europe 
alone at between 60,000,000 and 80,000,000 
dollars. UNESCO was able to allocate only 

160.000 dollars for reconstruction in its 1947 
budget; it allocated 175,000 dollars for pur- 
chase of equipment in its 1948 budget and 

216.000 dollars for other reconstruction ser- 
vices. The policy to be followed was deter- 
mined by a desire to give aid on as wide a 
geographical basis as possible and to give it 
immediately, as well as being determined by 
the world scarcities of sources of supply. From 
war surplus stores the most practicable 
materials for the purpose were found to be 
small machine tools, hand tools and raw 
materials of workshop and laboratory. Their 
diBtri|^utlon to scientific institutions has 
enabled students to be trained in technical 
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handicrafts and has enabled the construction 
and. improvization of equipment for scientific 
teaching and research. Limitations of war 
surplus stores, however, made it necessary to 
add new equipment, as regards motorized 
lathes, drilling machines, grinders and certain 
hand tools and laboratory materials. Fifty 
units were made up and were distributed as 
follows: China, 12; Poland, 9; Czechoslovakia, 
8; Greece, 7; Philippines, 5; reserve, 9. 

Following experience with such provisional 
procedure, in which choice and implementation 
were the sole responsibility of UNESCO, a 
Science Credits Scheme is now being prepared 
for operation. By this scheme the Committee 
for Cultural Reconstruction of UNESCO decides 
apportionment of funds between the recipient 
countries; the responsible Minister in each 
country is then asked to determine apportion- 
ment between those scientific institutions in 
his country which he testifies as being in most 
need of such assistance. The lists so secured 
are supplied to a joint committee representing 
the scientific industries of the United Kingdom, 
the United States of America, France, Sweden 
and Switzerland, and of other countries which 
may have exportable material. Each institu- 
tion, having been supplied with catalogues 
through the Scientific Apparatus Information 
Bureau of UNESCSO, then proceeds Itself into 
direct negotiation with manufacturers until it 
eventually decides what and where to order. 
The individual institution thus has free choice 
of type, detail, source and delivery of equip- 
ment, within the limit of credit allowed and 
of supply available. 

Replenishment of laboratory material is of 
course only one of the phases of reconstruction 
which is within the scope of UNESCO. Atten- 
tion has been given to problems of primary 
school teaching in the devastated areas. 
Thanks to a cash donation from the Greek 
Government, pamphlets offering suggested solu- 
tions for practical problems in teaching have 
been widely distributed. A special handbook, 
which has been prepared to aid science 
teachers, outlines methods for making use of 
the limited materials and equipment that are 
expected to be available in even the rndst 
completely devastated regions. 

Gifts in kind have been received from Instl* 
tutions such as the Geological Survey Library 
of South Africa, the EncyMoimedla Brltanulca 
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and the French Government. The various 
scientific bodies in Australia which have been 
holding books and periodicals of all countries 
to help in the re-stocking of destroyed libraries 
will find that UNESCO is able to organize 
their proper distribution. 

UNESCO seeks to stimulate and sponsor 
voluntary appeals and efforts by individuals 
and Independent local bodies to provide supply 
tor reconstruction. A monthly Reconstruction 
News Bulletin has been issued since January, 
1947. Campaign materials available include 
leaflets, recordings of radio broadcasts, and 
posters. Lecture tours, in conjunction with 
kindred organizations, have been undertaken 
in the United States, Canada and Britain. 

(To he continued.) 


The Relation between Teaching 
and Research in the Universities 

DR. F. M. BURNET. F.R.S.* 

At the present time in Australia, and to a 
large extent elsewhere, appointments to uni- 
versity chairs in the natural sciences are 
usually made predominantly on the research 
records of the candidates. The appointee 
therefore frequently lacks experience in 
teaching and almost always has had no training 
in teaching methods or in administration. 
There is a widely current attitude that the 
only activity of a professor which matters is 
his research work: teaching and administration 
are time-wasting obstacles which are neces- 
sary but unfortunate concomitants of the 
appointment. 

This seems to be a highly unhealthy con- 
dition, which, like most things human, does 
not work out quite so badly as it ought to. It 
is a rather naive and socially untenable attitude 
to assume that part-time research, which, 
because it is part-time, must in most instances 
be of relatively unimportant character, is to be 
regarded as of greater importance than effective 
teaching. Good education, with which must be 
included proper selection of those fitted to 
benefit by it, is the most important require- 
ment for the production of medical men and 

• The Walter and Eliza Hall Institute of Medical 
Research, Melbourne. 


scientists. The effective organization of a uni- 
versity department, so that it can fulfil all 
its functions of teaching, research and outside 
advice, is a full-time job that is more impor- 
tant than any but the rarest of advances in 
research. 

This may seem a highly heretical statement 
worthy only of those who regard a university 
simply as a school for higher vocational 
training, but as one who can hardly be accused 
of ignorance about the value of fundamental 
research, I feel strongly that it s’lould be 
seriously considered by anyone concei.ied with 
attempts to remedy the present difficulties of 
Australian universities. 

The following is an outline of what in my 
view would be the ideal structure of a univer- 
sity department in one of the sciences, say 
microbiology. The Head of the department 
would have final responsibility for all its 
activities but would spend no significant pro- 
portion of his time on personal bench investi- 
gations. The professor's primary interest 
would be in effective teaching, using this in 
the broadest sense, and in the organization of 
his department to provide this more and more 
efficiently. His activities at the research level 
would be essentially research into teaching 
methods, the devising of visual aids, improve- 
ment in laboratory training, the assessing of 
capacil;, for specialized work in students: in 
other words, educational research applied to 
the teaching of microbiology. 

Within the department would be one or two 
senior research workers, one at least, of 
associate or full professorial status, under the 
professor administratively but with complete 
independence in their choice of and approach 
to their research problems and often supported 
by extra-university funds. Each of these will 
have his unit of collaborators and trainees 
working under his direction. Lecturing and 
demonstrating by the research staff would be 
limited to subjects immediately relevant to 
their own speciality. 

Directly associated with the p"ofessor would 
be a small group of lecturers and demon- 
strators chosen for their ability and interest 
in teaching methods. Two should be engaged 
with the professor in an experimental study 
of teach*ing methods in microbiology, probably 
in association with the university departments 
of education or psychology. 
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From the senior students of high ability 
passing through the department, aptitude 
ftudies should he capable of detecting those 

lely to succeed as teachers or as investi- 

.tors. The post-graduate training of the young 
potential research worker would be begun by 
attaching him to one of the research units 
of the department. His subsequent course 
Would follow the same general lines as at 
present. What is more vital to the present 
discussion is the training of the man with an 
interest 4n teaching to fit him eventually for 
a Chair of Microbiology. 

A certain period of direct laboratory research 
in microbiology would be essential for anyone 
who will later have administrative control of 
research, but it need not go beyond the Ph.D. 
level. It would be hoped that there would be 
available, in the university department of 
education, discussion courses on the methods 
of higher education in science and in the use 
of auxiliary methods. These could probably 
be taken during the period of his bench 
research. When this is completed he will 
become a lecturing member of the staff and 
under the guidance of the professor will under- 
take the improvement of some aspect of the 
department's teaching programme and will, if 
possible, provide objective demonstration that 
his changes are actually improvements. 

Such an attitude to the training of suitably 
selected graduates would ensure the probability 
that there would be the same small steady out- 
put of potential professors as of potential 
research men. 

It would be completely wrong to suppose 
that the development of such a structure in 
a science department would represent a denial 
of the importance of research in the university. 
It is designed to strengthen, not to weaken, 
the research side. No man fit for appointment 
to a chair would fail to appreciate that active 
technical research is a vital part of higher 
education, but it is neither necessary nor 
desirable that he should himself handle test- 
tubes and chick embryos. In fact he may well 
have a broader interest and understanding of 
research if he is not immersed in the neces- 
sarily complex detail of an experimental 
investigation. He would regularly preside 
over Saturday-morning discussions of current 
research in his department and see to it that 


any promising recruit found his opportunity in 
some appropriate research unit 

The advantages of the proposals I have out- 
lined are: 

(1) Their adoption would revive the self- 
respect of the man who is a more successful 
teacher and administrator than an investigator. 

(2) They would greatly improve the effici- 
ency of teaching. 

(3) They would provide an opportunity for 
the introduction of units of research into 
departments without the present likelihood of 
ill-feeling being developed by such action. In 
this way real research within the universities 
becomes more likely. 

There are two main disadvantages that will 
need serious consideration: 

(1) The current feeling amongst scientists 
that research has higher prestige than teaching 
is not going to disappear at a stroke of the 
pen. Most present holders of chairs were 
appointed mainly on their research records 
and it would be both unfair and impracticable 
to expect them to lay aside their own research 
activities. What can be asked is that they 
should foster the ambitions of any young 
graduate of quality attracted toward educa- 
tional research and a teaching career. The 
policy outlined can only come into being by 
the appointment of men to future vacancies 
who are in enthusiastic agreement with its 
principles. Once a successful department was 
established along these lines it would almost 
inevitably provide many future occupants of 
Australian chairs in Its particular subject. 

(2) The problem must not be shirked of the 
position of the full-time research worker over 
forty years of age who has passed his produc- 
tive period and who cannot under the new 
policy look forward to a senior teaching 
appointment. The most difficult problem of 
any research organization or, for that matter, 
of any form of high-level human activity is 
how to deal with the older man who Is 
“clogging the works" before he retires at 60 or 
66. The only tolerable solution is to retain 
him and to hope that, by appropriate stimula- 
tion, socially worthwhile use of his techniques 
and experience can be made. For most young 
men research activity should be limited to a 
few years in their period of training and only 
a strictly limited number should be a^yigs^ 
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to adopt it as a permanent career. Training 
in scientific method by two or three years' 
experience of research should be regarded in 
most cases as essentially a preparation for a 
career of direct social usefulness in medicine, 
industry, teaching, or technical administration. 

Stratigraphical Nomenclature in 
Australia 

DR. M. F. GLAESSNER,* DR. H. G. RAGGATT,* 

DR. C. TEICHERT,'’ DR. D. E. THOMAS." 

The question of stratigraphical nomenclature 
was considered by a Research Committee set 
up for the purpose under Section C of 
A.N.Z.A.A.S. at its Adelaide meeting in 1946. 
The Committee consisted of Professor W. N. 
Benson, Dr. W. R. Browne, Professor S. W. 
Carey, Dr. R. W. Fairbridge, Dr. N. H. Fisher, 
Dr. Dorothy Hill, Dr. F. A. Singleton, Mr. 
R. C. Sprigg, Dr. C. Teichert, Dr. J. Marwick, 
Dr. F. W. Whitehouse, with Dr. M, F. Glaessner 
as Secretary, but many Australian geologists 
other than committee members took part in 
discussion and correspondence with the Sec- 
retary on the subject. 

The report of this Committee was presented 
to the Perth meeting of the A.N.Z.A.A.S. in 
August, 1947, and during the subsequent dis- 
cussion it became apparent that there was 
general agreement among the geologists 
present as to the necessity for a code of strati- 
graphical nomenclature. It was clear also that 
there was not only a growing recognition of 
the necessity for definition and more precise 
use of time and time-rock terms, but that the 
time had arrived for adoption in Australia of 
a classification of rock units based in general 
on the principles enunciated in similar codes 
in the U.S.A. and Canada. As a result, a 
resolution was passed at the Perth meeting 
and approved by the General Council of 
A.N.Z.A.A.S. that a Standing Committee on 
Stratigraphical Nomenclature be set up (see 
this Journal, 10, 1948, 104). 

As it is unlikely that the Standing Com- 
mittee will be convened prior to the meeting 
of the A.N.Z.A.A.S. in Hobart in January, 
1949, we felt that it was desirable to pub- 
lish the results of discussions on the subject 
in order to produce a basis for the work 
of the new Committee, to bring the matter 
to the attention of wider circles of Australian 
geologists, and to invite them to express, in 
publications or in correspondence, their views 
on the problem of stratigraphical nomenclature. 
This step is being taken quite unofficially and 
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without any intention of influencing or 
prejudicing the work of the Standing Com- 
mittee'. Our sole objective has been to help 
in speeding up consideration of a matter which 
it is generally felt is of some urgency at the 
present moment. 

Our proposals concerning time and time-rock 
terms do no more than attempt to give, as 
concisely as possible, definitions of terms which 
are in common use in Australia, but often 
loosely used. Our proposals for names of rock 
units follow closely the codes now in use in 
the U.S.A. and Canada, although sqme devia- 
tions from these codes were found d<‘sirable 
in drafting a code applicable to Ai tralian 
conditions. It is important to note that the 
original exposition of the American code (see 
reference (/) below) has been followed by 
proposals for a revision (reference (2) below) 
which are closer to European usage. 

The principles of the new code have found 
wide acceptance by individual geologists, com- 
panies and official institutions. However, it is 
apparent from correspondence and discussions 
which have taken place following private cir- 
culation of an earlier draft code that there 
are many who find difficulty in distinguishing 
clearly between j'ock and time-rock units. In 
particular, the terms “Series”, though correctly 
defined in standard texts as a major sub- 
division of a “System”, is used both in that 
sense and as a /ocA’-term describing almost any 
thick sequence irrespective of consideration of 
the time interval during which the rocks were 
deposited. 

We recommend that all those interested in 
this subject should study the available litera- 
ture on stratigraphical nomenclature. Refer- 
ence is made particularly to the following pub- 
lications, which contain extensive biblio- 
graphies: 

(1) Geological Society of America, Bulletin, 
vol. 44 (April, 1933), pp. 423-459 (re- 
printed in Bulletin of the American 
Association of -Petroleum Geologists, 
vol. 17. No. 7, July, 1933, pp. 843-868). 

(2) American Association of Petroleum 
Geologists, Bulletin, vol. 31, No. 3, 
March, 1947, pp. 519-528. 

Copies of these articles may be obtained 
from the Chief Gologist, Bureau of Mineral 
Resources. Geology and Geophysics, Canberra, 
A.C.T. 

Australian Code of Stratigraphical 
Nomenclature 

1. l.N rRODTTCTlON. 

1. Ill order to cover the practical needs of 
the stratigrapher in subdividing, classifying 
and naming stratigraphical sequences, three 
categories of stratigraphical terms are required ; 
time terms, time-rock terms, and rock terms. 

2. Time terms refer to divisions of geo- 
logical time. All time terms taken together 
should, therefore, cover the whole of geological 
time. 
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3. Time-rock terms are applied to the sum 
totAl of sedimentary and extrusive igneous 
rocks, irrespective of their lithology, formed 
during a period of time covered by the corres- 
ponding time term. 

4. Rock terms are required to designate 
stratigraphical units of a certain lithological 
Uniformity which are easily recognizable as 
such in the field. They are defined and named 
with no special reference to their time of 
deposition. 

II. Time Units and Time-Roc k Units. 

1. Era is the term customarily used lor 
ipajor subdivisions of geological time, eg., 
Proterozoic Era, Palaeozoic Era, Mesozoic Era, 
etc. There is no generally accepted corres- 
ponding time-rock term. The term Group was 
once favoured, but is not used now in this 
sense. 

2. Period is the term applied to a major 
subdivision of an Era. The rocks deposited 
during a Period are called a System, e.g„ 
Cambrian Period, Cambrian System. Period 
and System terms should pi'eferably be of 
world-wide application, although this may 
not be possible in the case of the Pre-Cambrian 
(e.g,, Nullagine Period and System). 

3. Epoch is the term applied to a major 
subdivision of a Period. The rocks accumulated 
during an Epoch are known q,s Series, e.g., 
Lower Devonian Epoch and Series. 

Epoch and Series terms should also prefer- 
ably be of world-wide application, but terms of 
intracontinental validity may be used where 
correlation on a wider basis is difficult or 
impracticable, e.g., Yilgarn Epoch and Series. 

4. Age is the term applied to a major sub- 
division of an Epoch. The rocks deposited 
during an Age are called a Stage. In theory, 
Age and Stage, being respectively time and 
time-rock terms, identified on the basis of their 
fossil content or of that of the overlying and 
underlying beds, should be of world-wide appli- 
cability. In practice it is often impossible to 
correlate the rocks which have been deposited 
during such a comparatively short time in dif- 
ferent parts of the world. In .such cases it 
may be necessary to set up local time scales 
in terms of local sequences for the finer sub- 
divisions of geological time, independent of 
the scales recognized elsewhere, e.g., Janjukian 
Age and Stage. Age and Stage terms estab- 
lished for local or intracontinental use should 
be abandoned as soon as definite correlation 
with one of the international units has been 
established beyond doubt 

b. No standard terms for time divisions 
below the rank of Age are recommended. 

6. The term Suhstage is recommended for a 
subdivision of a Stage. The same considera- 
tions apply here as set out above for the use 
of the term Stage. 

7. The term Zone should be used in a time- 
rock sense for a subordinate unit not exceeding 
the ihagnitude of a Stage containing rocks 


deposited during the time of existence of a 
particular faunal or fioral assemblage. Zones 
are • named after a characteristic genus or 
species, the name of the fossil being followed 
by the word Zone (e.g., Neniagraptus gracilis 
Zone). 

8. Naming of Time and Time-Rock Units . — 
The names of time and time-rock units are 
identical. Most names of Eras, Periods and 
Epochs are well defined and well known. Some 
names of Epochs and Series are derived from 
the names of the Periods and Systems of which 
they form part (e.g., Lower Devonian Epoch 
and Series); but in general they should be 
based on geographical names. The names of 
Series, Stages and Substages may be formed 
either by attaching the suffix -ian or -an to a 
geographical name (e.g., Janjukian) or by 
using the geographical name with the appro- 
priate unit term (e.g., Burindi Series). 

III. Rock Units. 

1. The fundamental rock unit to be used in 
classifying, describing and mapping strati- 
graphical sequences is the sedimentary forma- 
tion which is a lithological unit produced by 
essentially continuous sedimentation. It is pro- 
posed that the following criteria, mainly 
modelled on suggestions developed by the Geo- 
logical Survey of Canada in 1942, be observed 
in the description and definition of a formation: 

(a) It must contain no apparent evidence 
of an appreciable break in deposition. The 
presence of one or more beds or groups of beds 
of volcanic origin within a sedimentary 
sequence is not evidence of an interruption 
of continuous sedimentation if other supporting 
evidence is lacking. Interruptions due to con- 
temporaneous erosion are not evidence of 
appreciable breaks in deposition. Palaeontology 
may, in some Instances, afford’ the sole evidence 
of an appreciable break in the process of con- 
tinuous sedimentation. 

(b) In its simplest form it consists domi- 
yiantly of one kind of rock as, e.g., conglome- 
rate, sandstone, limestone, etc., or, in some 
instances, of a variety of one of these rock 
types distinguished by some special feature or 
features. But it may include different kinds 
of rock where these individually are too thin, 
lenticular, or variable in composition to be 
themselves ordinarily selected as formations. 
Commonly, where a sedimentary formation con- 
tains beds of different kinds of rocks, some or 
all of these alternate in a regular or irregular 
fashion. 

(c) Recognition of the same formation in 
different areas is justified when its essential 
lithological definition is applicable. Naturally, 
some variation in lithology is permissible, but 
a formation must continue to be definable in 
terms of the dominant kind or kinds of rocks 
that compose it in its type section or area (see 
paragraph 2). If, for example, a limestone 
formation is proved to interdlgltate with or 
grade into shale, the latter must be regarded 
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as representing another formation, but the 
boundaries between it and the limestone may 
have to be chosen arbitrarily. 

(d) The upper or lower contacts of a 
sedimentary formation may transgress laterally 
horizons of neighbouring formations. Where 
this occurs, and so long as the lithological 
identity of the formation is maintained the 
formation continues to bear its original name, 
as long as it is practicable to recognize it as 
an independent unit. 

(e) The top and hottoyn of a sedimentary 
formation are defined either hy a change in 
lithology or hy exndence of an appreciable 
interval of non-deposition. In a gradational 
sequence the passage beds from one formation 
to another may be sufficiently distinctive and 
extensive to be considered as separate, 
intervening formations. 

(/) A forniation may hold one or more 
faunas or floras. Lithology, not palaeontology, 
defines the vertical limits of formatioiis except 
as indicated in (a) above. 

(g) A sedimentary formation may include 
minor develoj^rnents of volcanic rocks, provided 
these cannot be recognized as marking an 
appreciable interval in the process of sedi- 
mentation, and provided they are not regarded 
as integral parts of the formation. 

(h) Pyroclastic materials, whether deposited 
in water or on land, are to he regarded 
as volcanic sediments and, hence, may be 
recognized as sedimentary formations. 

2, Igneous and metamorphic rocks should be 
classified and named according to the same 
principles as sedimentary rocks as far as 
stratigraphical methods can be applied to their 
study. The petrological character of such a 
rock will provide the basis for its definition 
as a formation, e.g.. Flinders Basalt. 

3. (a) As far as possible the name of a 
formation shall consist of a geographical name 
coupled with a lithological term which is 
descriptive of the rock, as is already widely 
done in Australia, Examples: Gingin Chalk; 
Wianamatta Shale; Brighton Limestone; 
Bunya Phyllite. 

(?>) The term Formation should be used as 
part of the name only wliere the lithological 
character of the beds cannot be properly 
described by one lithological term. Such 
units have in the past in Australia been 
variously referred to as beds, series, group 
or stage. 

(c) The rule to name formations after 
localities may be. lelaxecl, but only when 
absolutely necessary, in areas where insufficient 
geographical names are available. It is 
suggested that in such cases either fossil 
names or else rock characters other than 
lithology may be applied. 

(d) To assemblages of volcanic rock con- 
sisting of lavas and pyroclastic rocks of dif- 
ferent kinds the term t>olcanics in conjunction 
with a geographical name may be applied, e.g., 
Mt. Devlin Volcanics. 


(e) Where a large mass is composed mainly 
of diverse rocks including igneous or rneta- 
morphic rocks or both, or is characterized by 
very complex structures, the term Complex may 
be used. 

(/) Each new formation that receives a 
formal name must be explicitly defined at the 
time of its proposal, though this rule shall not 
be construed as invalidating well-established 
names. The definition must cite the geographiq 
feature from which the name is taken. It must 
also cite a specific locality at which the unit 
is typically developed, and should include a 
statement of the important facts tliat led to 
the discrimination of the formation aim . state- 
ment of the characte^dstics by which it may 
be identified. 

{g) Subsurface units shall be given formal 
names only where names are necessa’T for 
adequate presentation of the geological history 
of the region. 

4. In case of synonymy the rule of priority 
should apply, that is, if it is found that two 
authors have given different names to the same 
rock unit, the name chosen by the earlier 
author should be the valid one. Application of 
this rule sliould, however, be restricted to cases 
where no reasonable doubt as to the identity 
of the opinion of the authors exist and where 
the two names have actually been defined on 
the basis of field observations. 

.5. A Formation name shall not necessarily 
be invalid if if is found that it has previously 
he“ii used for another rock unit of different 
age in another part of the country. The use 
of identical Formation names for rock units 
of different age is. however, to be avoided. 

6. The term Grou]) may be applied to a 
.sequence of two or more Formations. Rules 
for the naming of Groups shall be the same 
as those for Formations, except that in all 
ca.ses Group names should be geographical 
names. Where an assemblage of unsubdivided 
strata is designated a group, the possibility of 
its later division into formations is implied. 

7. A formation may be subdivided into litho- 
logically distinct Members. Lenses, or Tongues, 
according to the lateral extent of the sub- 
divisions. No special rules shall apply to the 
naming of such subdivisions, which will usually 
be of purely local significance. 

8. The term Beds shall be retained as a 
general term for stratigraphical units or com- 
plex sequences which have not been well 
defined and are incompletely known as to their 
thickness and detailed lithological succession. 
In the naming of Beds the same rules shall 
apply as for Formations. As far as possible 
the original name shall be preserved if further 
investigations lead to a belter definition of 
the sequence as Group, Formation, or any other 
unit. , 

Fote: In harmony with prevailing practice 
in British countries, both parts of the names 
of time, time-rock, and rock units shall begin 
with capital letters. 
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Science in the Netherlands 
Indies during and after the War 

R. IJZERMAN * 


Political Developments ih ring and after 
THE War. 

In May, 1940, the Germans invaded the 
Netherlands, thus breaking the connection 
between the Archipelago and the Mother 
Country. Immediately after the attack on 
Pearl Harbour the Netherlands Indies declared 
war against Japan. In March, 1942, the 
Japanese invaded Java. The prisoners of war 
and a part of the population were interned, 
with terrible results. 

After the capitulation of Japan considerable 
areas of Java and Sumatra remained without 
control. National feeling ran high, resulting 
in riots. To deal with these disturlaances the 
Allied troops restored order in the principal 
cities and their surroundings, whereby the pro- 
tected areas became sharply defined. 

Towards the end of November, 1946, Dutch 
troops took over the occupation from the 
English Command. Whereas for Celebes, 
Borneo and the Moluccas new forms of adminis- 
tration were inaugurated, so that co-operation 
was effected with these regions, the territory 
of the Republic, comprising Java and Sumatra, 
remained on the whole inaccessible. Here dis- 
turbances continued, with infiltrations into the 
other territories. 

Prolonged negotiations took place, and in 
mid-1947 the Dutch extended their occupation 
over the greater part of Java and over large 
areas of Sumatra. This is the state of affairs 
at the time this article is being written. 

Early in the war, in December, 1942, H.M. 
Queen Wilhelmina of the Netherlands made a 
speech on the future political relations and the 
self-administration' of the Netherlands Indies. 
The trend has been worked out in the following 
outline: 


Netherlands-Indonesian Union. 


Kingdom of the 
'Netherlands, 
The Netherlands. 
Surinam. 

Curasao. 


United States of 
Indonesia. 

State of East Indonesia. 
State of Borneo. 

Banka, Billiton, Rhio. 
Republic of Java and 
Sumatra. 


The pre-war departments of the Netherlands 
Indies Government are to be raised to Federal 
departments of these United States. The United 
States of Indonesia are to be formed by areas 
that are more or less independent units. Each 
neparat has its own ministers and its own 
g:overnment departments. It is subdivided into 
provinces (daerah) which in their tjirn again 
are to be regard^ as units In view of the 


• Secretary to the Committee for Coordinating 
Scientific Research, Batavia, Java, 
t “Negara” = “land” or “State”- 


race or nature of their population, or by their 
geographical position. Each daerah is a self- 
administering unit. 

It has been agreed upon that scientific 
research, and also the arts and higher educa- 
tion, shall be items pertaining to the Federal 
organs. 

The Scientists. 

At the request of the Government of the 
Netherlands Indies, Mr. Frans Verdoorn pre- 
pared, to serve as a basis for post-war planning, 
a list of research workers in pure and applied 
science and technology at the time of the 
Japanese invasion. This list comprises 2,700 
names.^ Internment and the political dis- 
turbances have levied a terrible toll. The 
Royal Engineering Institute has lost 133 out 
of its 770 members. Some services lost as many 
as 30% of their personnel. 

The scientific workers are now being given 
an opportunity of recuperating and catching 
up with the arrears in scientific development, 
due to the isolation of years. To this end 
“study assignments" are being granted, so that 
countries and institutions can be visited where 
great progress has been made during the war. 
By allowing priority of evacuation, workers 
were made available at fairly short notice for 
activities connected with reconstruction. 

Assignments of this kind were granted to 
Government officials and to others not in Gov- 
ernment service. These latter comprise, for 
example, representatives of non-governmental 
experimental stations and of large companies, 
and also men who carry on small industries 
or commercial enterprises of their own. The 
Government advances the travelling expenses 
of such private business men, to be adjusted 
later with their firms. Upon the completion of 
the “assignment" a report has to be submitted. 
In many cases the investigators have published 
their results in articles appearing in various 
periodicals. 

In this way more than 270 assignments 
have been made. In view of the fact that 
various departments and enterprises happen to 
be interested in the same subject, the persons 
sent out to investigate were at times sent out 
in groups, as in the case of the “Erosion Com- 
mission", which comprised nine persons who 
were to study the surface erosion in the United 
States and to investigate the methods of its 
contravention. 

Most of the assignments (240) were directed 
towards Europe and the United States. Ninety 
assignments were made to Holland combined 
with other countries in Europe, including also 
England. Such assignment visits were phid 

» The list has been printed In “Science and 
Scientists in the Netherlands Indies" by Pieter 
Honig and Frans Verdoorn, 1945, p. 425 (see foot- 
note below). It must be understood that all 
workers included in this list are not necessarily 
research workers in the strict sense of the word. 
The list includes the same kind of workers as 
does, for example, the well-known “List of Research 
Workers In Agriculture and Forestry in the British 
Empire". 
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also to the Middle East, West and South 
Africa, India, China, Japan, Australia and New 
Zealand. 

The Univeksity and the Institutes. 

The work performed by the University and 
the institutes is one of the pillars of this 
country’s prosperity. Those interested in a 
detailed description of the scientific research 
here before the war are referred to the book 
'‘Science and Scientists in the Netherlands 
Indies”, compiled by Pieter Honig and Frans 
Verdoorn.“ 

The University. 

In 1920 a Technical College was established 
at Bandoeng, supported financially by agricul- 
tural estates, commerce and shipping concerns. 
At this college young men received a technical 
training that corresponded with that at Delft, 
though it did not cover all branches of the 
technical sciences. Subsequently the following 
faculties were established: the Law College 
(Batavia, 1924), the Medical College (Batavia, 
1927), the Civil Service Academy (Batavia, 
1939), the College of Philology and Philosophy 
(Batavia, 1940). In 1940 these various Colleges 
were combined into the University of the 
Netherlands Indies. 

The Japanese invasion put an abrupt end 
to higher education. In some of the institutes 
the staff was able to continue its activities. 
The “dangerous” ones on the teaching staff of 
the Medical College were taken into custody, 
thus beginning long years of peregrination 
from one internment camp to another, whilst 
those students who escaped internment were 
sent home. 

The occupying forces, voicing considerable 
criticism of the “Dutch” higher education, 
established a medical training institute of their 
own, in which the period of training was con- 
siderably shortened. This, however, was simply 
a vocational college with a five-year course. 
The language of instruction was Malay, though 
clandestinely Netherlands books were often 
used, whilst also Dutch, terms were employed 
where no Malay terms were available. The 
Japanese language was taught during three 
hours each week, and several hours per week 
were devoted also to Japanese “drill” (soldiers’ 
school). Europeans were not admitted. At 
first no Chinese were allowed to participate, 
but later on some were made to attend. 

After the Japanese had capitulated, univer- 
sity education was resumed. As long as con- 
ditions were still chaotic, an Emergency 
University was established (at Batavia), 
where education was continued on a limited 
scale and under difficult conditions. 

Subsequently the University of Indonesia 
was established, this appellation being in 
accordance with the demands of the newly 


» Published by the Board for the Netherlands 
Indies, Surinam, and Curagao, New York City, 
1945 ; Batavia ; Noordhoff-Kolff ; Melbourne: N. H. 
Seward. 


inaugurated period (by decree of March 13, 
1947), comprising the faculties above enume- 
rated, the Faculty of Jurisprudence being 
supplemented by a Chair in Social Science. 
Since then have been added the Faculty of 
Exact Sciences (June, 1947), the Faculty of 
Veterinary Science (June, 1947), and the 
Faculty of Economic Science (July, 1947), this 
latter Faculty having its seat at Macassar, thus 
extending the decentralization of .the various 
faculties from Java to Celebes. 

The Departme7ital Institutes. 

The departmental institutes a? * more 
numerous than are those of the b. iversity, 
because, due to their historical development, 
many of the institutes were already established 
before the University developed. These insti- 
tutes are charged with activities in pure and 
applied science and technology. In part they 
do mere routine work. There are also insti- 
tutes that were established by private estates 
and enterprises, the outcome of their research, 
for obvious reasons, being accessible only to 
the members.^ 

Most of these institutes are situated in Java, 
and a few in Sumatra and Celebes. This will 
be readily understood if it is considered that 
thus far Java has been the seat of the Govern- 
ment and that many estate crops for export 
were developed in Java and only later were 
grown in the other islands. 

During the Japanese occupation the institutes 
were placed under the management of mili- 
tarized civilians who often tried to convince 
the military authorities of the importance of 
their activities and endeavoured to retain the 
original personnel. Thus it became possible 
for many scientific research workers to con- 
tinue their activities. But gradually the 
Japanese lost interest in scientific research, 
whilst the supreme power of the military 
authorities caused the activities of the insti- 
tutes to decline as the war proceeded. Never- 
theless, many manuscripts were completed, of 
which but few were published during the war 
period.' 

To obtain an idea of the adventures of these 
institutes we will here give a sketch of what 
happened at the Geological Museum at Ban- 
doeng and to the institutes at Buitenzorg. 

Immediately upon the Japanese occupation 
of the island of Java, the building housing the 


We may mention in this connection the Experi- 
ment Station, West Java, at Buitenzorg (for 
various crops) ; the Experiment Station of the 
Association of Sumatra Rubber Growers, at Medan, 
Sumatra ; and the Java Sugar Experimental 
Station, at Pasoeroean, East Java. 

* Various writings have been printed since the 
war, and a number of periodicals appear again, 
such as “Landbouw” (on agriculture) ; ‘‘Tectona*’ 
(on forestry) ; ‘ Ned. Ind. Bladen voor Diergenees- 
kunde" (veterinary .service) ; “Treubia” (botanic 
gardens)*; “Mediseh Maandblad’ (medical 
monthly) ; “Chronica Naturae’* (continuation of 
“Natuurwetenschappelijk Tijdschrift voor Nederl. 
IndiS”, issued by the Royal Netherlands Indies 
Science Society) ; "Meteorological and (ieophyslcal 
Survey Disquisitions’*. 
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Geological Museum was taken over by the 
Japanese army. As it had served as the head- 
quarters of the Netherlands Indies Air Force, 
the scientific collections had been carefully 
stowed away. The Museum especially aroused 
interest, and one of the militarized Japanese 
civilians managed to explain that it was neces- 
sary for the European staff to be retained. 
This Japanese happened to have been, prior to 
the war, a con esponding member of the Royal 
Netherlands Science Society. Various geolo- 
gists and engineers were thereupon released, 
the Geological Museum was put in order 
again, and research work could be continued. 
However, in October, 1943, nearly all the 
members of the staff were interned. 

During the years of war the Japanese 
management did nothing of any practical 
importance. The buildings, many of the col- 
lections, and the laboratories were kept in good 
condition, especially the library, for the 
Japanese were careful with it and even added 
private books that had been stored 'away in 
the building. Still, there were private thefts 
and sales from museum property. In the early 
days of the Japanese occupation one of the 
safesi containing gold and diamonds from 
Borneo, had been robbed, while safes con- 
taining scientific material had been left 

untouched. At that time also a fine specimen 
of meteoric iron from Central Java dis- 

appeared. The theft of a Ngandon skull. Homo 
soloensis, was an important loss, though for- 
tunately it was recovered in Japan after the 
war. Also some of the collections, as for 
example the fossil fishes from Sumatra, were 
dealt with so badly that they cannot be 

restored, and have become a total loss. 

When the Japanese capitulated, the building 
was handed over to the Indonesians. Later 
fighting ensued between Indonesians and 
British Indian troops in the neighbourhood. A 
member of the staff, Tan Sin Hok, a well- 
known palaeontologist, was murdered by 
plundering bands. 

In 1946 the work in the Geological Museum 
and in the Bureau of Mines could be resumed. 
The Indonesians had left the museum collec- 
tions in a state of considerable disorder. Type 
material of the palaeontological collections had 
been lost. Gold and silver ores were taken, 
also many scientific instruments and appli- 
ances, microscopes, laboratory outfits, and all 
photographic instruments. 

The famous Government Botanic Gardens at 
Buitenzorg were founded in 1817. Their first 
director stated that they should not only serve 
to grow many indigenous plants, but that one 
should be able in them to test provisionally 
the cultivation of other economic plants; and 
this view still prevails. Although these 
gardens were largely extended in the course 
of the next few decades, scientific ‘research 
developed more specifically under the guidance 
of the director, Melchior Treub (1880-1905). 
In 1905 the work of the Gardens compriseid 
practically all fields of botany, agriculture, 


horticulture, and zoology, at which time 
they were converted into a Department of 
Agriculture. 

At a later date the activities were divided 
into the General Agricultural Experimental 
Station, pertaining' to the Agricultural Service, 
and the Botanic Gardens, all of them within 
the province of the Department of Economic 
Affairs. The Experimental Station concentrates 
mainly on practical research, whereas the 
institutes of the Botanic Gardens are concerned 
more with purely scientific research. In 
addition, there are also at Buitenzorg institutes 
of the Forest Service and of the Veterinary 
Service, the Laboratory of Chemical Research, 
and the Rubber Experimental Station.'" Seeing 
that these institutes are situated partly within 
the Botanic Gardens and partly in their 
vicinity, their lot these past several years has 
been closely inter-related. 

The Japanese retained part of the personnel.'' 
The gardens were closed to the public and 
were regarded as Imperial property. The 
Japanese supervisor ordered a new illustrated 
guide to be compiled, in English, and issued 
on the purpose of the Botanic Gardens. When 
this was out of print a new guide in Japanese 
was published. 

As to the buildings, the new Physiological 
Laboratory, of which the foundations had been 
laid before the war, was completed. Unfor- 
tunately, inferior building material was used. 
Within the gardens themselves new roads were 
laid out. The medical herb gardens w^ere 
enlarged and a good deal of cocoa was planted. 
Later on a number of food plants were added, 
“to help the farmer’'. As the war progressed 
the routine work slowed down. Considerable 
damage has been done to the rattan section, 
so that several type numbers are now lost to 
science. The work in the Treub Laboratory, 
in the Herbarium, in the Museum for Syste- 
matic Botany, and in the Zoological Museum 
was continued. Numerous manuscripts have 
been completed. As there was a shortage of 
papei-, hardly any mounting of species could 
be done in the herbarium. The distribution 
of duplicates was stopped; extensive pre-war 
exchange sets were waiting to be shipped. A 
number of private collections, likely to be 
looted by the populace, their owners having 
been interned, were removed to the institutes, 
there to be taken care of, including the unique 
Bartel’s collection of 16,000 birds’ skins. 

After the Japanese had capitulated extremists 
dominatc^d the town. Scientific workers sought 
refuge in the camps. Within the neighbouring 
community of Indonesian Christians (at 
Depok) murder scenes were frightful. Urged 
by the Director of the Botanic Gardens, the 
British forces sent troops to Buitenzorg, where 


5 To obtain a survey of the working programmes 
of the various institutes we refer to the chapters 
of the book “Science and Scientiata in the 
Netherlands lndic.s“, pp. 10, 55, 59, 123, 207. 215, 
221, 226 and 399. 

® Other.s were interned as P.O.W., suspected of 
collaboration, or else were dismi.ssed. 
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they arrived in time to prevent worse. But 
their protection did not exceed that of the 
internment camps and a few institutes. 

In December, 1946, the palace of the 
Lieutenant-Governor General, situated close to 
the Botanic. Gardens, was occupied. The 
scientific staff managed to he admitted to some 
of the institutes. However, the lack of safety 
and the general disorganization were such as 
to make it practically impossible to work there. 
The Director of the Experimental Station for 
General Agriculture was kidnapped and 
murdered. In the course of this period serious 
damage was inflicted upon buildings and their 
inventories. It has been found, as a matter 
of fact, that illustrations were torn out of 
precious illustrated works, to be used as 
packing paper in the local market. 

After the Dutch troops had taken over the 
occupation from the British, authority over 
the institutes increased. Their final occupation, 
however, was postponed so as not to interfere 
in any way with the negotiations then in pro- 
gress with the Republic. It was not until in 
mid-1947 that the work in the institutes was 
resumed by their previous staffs. 

Naturk Protect [ON and Private 
Associations. 

In Java before the war 125,000 hectares of 
land had been declared to be game reserves 
and nature parks, and in the other islands 
more than two million hectares. These reserves 
contain elephants (Sumatra), dwarf rhinoceros 
(Java), orang-utan (Sumatra, Borneo), and 
the giant lizard {Varanus koynoclensis) , which 
is found only in the small island of Komodo, 
and which may reach a length of three metres. 
These reserves have come into being through 
co-operation between the Government and 
private associations. 

During the Japanese occupation the native 
personnel guarding these reserves was main- 
tained, and all guns had to be handed in by 
the population. Still, poachers can always 
manage to kill wild animals without a gun. 

It may be assumed that in those areas where 
the arms of the Japanese were taken over by 
the native population after the capitulation 
considerable damage has been done, and it may 
well be asked what has been left of the game 
in these reserves. The natives believe that 
certain parts of the dwarf rhinoceros confer 
invulnerability upon those who carry them; 
one cannot but be pessimistic concerning the 
last specimens of this species. 

As matters developed, the activities of the 
scientific associations came to an end. Now, 
however, they have resumed their work. The 
Royal Indies Science Society in Batavia has 
reopened its library, and the Museum of the 
Royal Batavian Society of Arts and Sciences 
is now again open to the public. A section of 
the Royal Dutch Geographic Association is 
being re-established. 


Co-ordination of Research Work. 

The need of co-ordinating the research work 
is felt even more urgently now than before 
the war. The shortage of personnel and of 
material contributes to this state of things. 

As is well known, in the United States, 
Russia and Germany these past several years 
a far-reaching concentration in the direction of 
scientific aims and activities has manifested 
itself. In those countries organizations have 
been established which, with practically 
unlimited financial support, are to advance 
agriculture and industry by means of scientific 
research. In this way, for examplel the War 
Production Board had, for the U S.A. . ad the 
British Empire, been given authority to call 
upon any institute to lend its resources to the 
war effort, to collect teams of research workers 
from various institutions, and to centralize 
institutes and institutions. In working out a 
problem it has become apparent that the tech- 
nical relations, i.e., the direct co-operation 
between the various branches of research, are 
of more importance than are the administrative 
relations that may exist between the various 
institutions that happen to be concerned. 

On the basis of this experience a Committee 
for Co-ordinating Scientific Research has now 
been established in the Netherlands Indies’ 
and it is proposed to make this a permanent 
organization.'* 

" Under the chairmanshij) first of Urof. Dr. D. G. 
M. Baas Becking and subsequently of Dr. P. Honig. 

•’In compiling this paper the writer consulted 
various articles on the same subject in “Natuur- 
wetenschappelijk Tijd.schrift voor Nederlandsch 
Indie”, lit46 (102), and Its continuation “Chronica 
Naturae”, 1947 (103). Certain passages therein 
have been taken over. 

Two Climatic S/stems Applied to 
Australia 

DR. J. GENTILLI.* 


Small-scale climatic: maps of Australia have 
bc^eu compiled by Koeppen (1932) and Holmes 
(1938). In Thorn th waiters (1933) world 
climatic map Australia appears very small and 
distorted. 

Assistance by the Council for Scientific and 
Industrial Research has enabled the writer to 
carry out a comparative study of Australian 
climates according to the systems of Koeppen 
and Thornthwaite, and two relevant maps have 
been prepared (Figs. 1 and 2). The precipita- 
tion and temperature records used were 
obtained from publications by the Council for 
Scientific and Industrial Research (C.S. & I.R., 
1933) and the Commonwealth Bureau of 
Meteorology. The former give precipitation 
and temperature for over one hundred localities' 
and the latter a very large number of annual 
precipitation data for almost every rain-gauge 

♦ University of Western Australia. 
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In Australia as well as monthly precipitation 
data for several hundred localities. 

In the sparsely settled areas interpolations 
had to be made and monthly precipitation and 
temperature maps were used for this purpose 
(Watt, 1940). 

The simplified definitions of the climates 
described by Koeppen (1932) and Thorn- 
thwaite (1931) and found in Australia are: 

KOEPPEN : 

A M hot climate. 

B = dry climate (BS is semi-arid, BW is arid). 
C = warm climate, 
a = climate with hot summer, 
b = climate with temperate long summer, 

0 =3 climate with temperate short summer, 
f = climate with uniform rain. 

g = climate with temperature maximum before 
the summer solstice, 
h =« mean annual temperature warm. 

1 = climate with small annual temperature range, 
k — mean annual temperature cool. 

m =s dry season very short. 

8 = climate with dry summer, 
w = climate with dry winter. 

THORNTHWAITE : 

A = superhumid climate. 

A' = hot climate. 

B => humid climate. 

B' - warm climate. 

C = subhumid climate. 

C' = cool climate. 

. D = seml-arid climate. 

D' = cold climate. 

E = arid climate. 

d := moisture deficiency in every season, 
r = good moisture in every season, 
s = great moisture deficiency in summer, 
w 3=^ great moisture deficiency in winter. 

The main result of the investigation using 
Koeppen’s system is the recognition of an Am 
climate in north-eastern Queensland, on a small 
area, sufficient to make a climatic region. 
There are small patches with an Af climate, 
such as Deeral, Innisfail, Babinda, Tully, but 
it is doubtful whether they could be classified 
as anything but micro-climates. 



The Aw climate apparently does not occur 
along the coast east of the Atherton Table- 
land; however, It has a very interesting outlier 
south of the Am region, from near Ingham to 
Proserpine, as sugar-cane growers well know. 
The main section of the Aw region, with the 
exception of the outlier just mentioned, has 
its hottest time before the summer solstice, 
and could therefore be classified as a ff climatic 
region. Another symbol which could be used 
is i, for the northernmost areas of Australia, 
which have a very small temperature range. 
Russeirs introduction of an A boundary for 
the dry climates has been adopted elsewhere 
(Gentilli, 1946); it was decided not to use it 
in an investigation based upon Koeppen's basic 
types. 

Most of the BSwh region could also be dis- 
tinguished by ag. The BSfh region corresponds 
fairly closely to the grey and brown soils 
usually associated with semi-arid climates, as 
shown on the latest soil map (Prescott, 1944). 
In Western Australia, however, the BSfh region 
is not shown satisfactorily, and although its 
boundary from Shark Bay to Kalgoorlie is 
not very far from the boundary of the mulga, 
it does not coincide with it (Gardner, 1941). 
On the other hand, two BSfh outliers find a 
definite support in economic reality, as borne 
out by the existence of grasses in the 
Hamersley outlier (Gardner and Kessell, 1928) 
and of slightly better pastures in the Mac- 
Donnell outlier, in places shown as northern 
grasslands (McTaggart, 1936). As expected, 
the BSsh and BSsk regions are characterized 
by sclerophyllous vegetation, and one has to 
reach the s/f boundary near Norseman and 
Grass Patch before one meets natural expanses 
of grasses (Gardner, 1941). The BWh area is 
by far the largest Australian climatic region 
(Gentilli, 1946). 



Figure 2. Australian climates according to Thorn- 
thwaite’B system (1931). The smaU unnamed 
climatic area in South Australia corresponds to 
the Mt. Lofty region ; its climate is BB"s and BB'r. 
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The C climates, typical of the European 
habitat, are poorly represented. Cwa forms 
an interesting strip which extends diagonally 
from the Atherton Tableland, a dairying area 
only 16® from the equator, to near Rockhamp- 
ton on the coast; this region does not extend 
very far to the south. (Jia covers a narrow 
strip, from Rockhampton to Bendigo, with its 
widest section, about 350 miles, in Queensland. 
It is largely the black-earth climate (Taylor, 
1940). 

The southern section of the C/a region is 
covered by red-brown earths, and Koeppen’s 
system fails to bring out this difference; a line 
joining the localities where the wettest winter 
month receives at least as much rain as the 
second wettest summer month might provide a 
suitable boundary. . There is another short- 
coming with Koeppen’a system; it does not 
provide for any difference in classification 
between the coastal areas, with a high precipi- 
tation and humidity, and the inland areas, 
where precipitation and humidity are very 
moderate. Vegetation studies show the impor- 
tance of such a distinction (Cameron, 1935). 

The C/?> region resembles the Vwa region in 
its diagonal-altitudinal layout. It reaches as 
far north as Toowoomba in Queensland and 
as far south as Tasmania, with a gap along 
the Hunter River Valley in New South Wales, 
which is of the greatest climatic and biological 
interest. It is through this gap that plants 
and animals from the interior are able to over- 
come the relatively steep and cool C/7> inland 
barrier. C/c is poorly represented in Australia, 
and its two occurrences on the Australian Alps 
are little more than micro-climates. It is better 
represented in Tasmania, where it practically 
coincides with the now depleted pine forests. 

C.va and Vah are well repres<‘nted and are 
the home of the many south-western endemic 
botanical species of outstanding scientific 
interest. The a/6 boundary is not very sig- 
nificant here, although it marks the northern 
limit of a number of introduced perennial 
fodder grasses (McTaggart, 1936). 

No map of Australia on Thornthwaite’s 
system was published before the present 
study was carried out. Whereas Koeppen’s 
system permits the recognition of twenty 
climatic types (including (/ and i), Thorn- 
thwaite’s permits the recognition of twenty- 
two. Without g and i, Koeppen’s gives 
sixteen only. Work in South Africa (Schulze, 
1947) gives eighteen climatic regions for the 
territory of the Union and South-West Africa 
if Koeppen’s system is used in the same way 
as in the present paper, and twenty-seven 
regions if additional subdivisions are adopted. 
The same work gives only fourteen regions as 
obtained by using Thornthwaite’s system in 
the same area. Entirely different results were 
obtained by research conducted in New Zealand 
(Gamier, 1946), according to which there are 
in New Zealand six climatic regions according 
to Koeppen's system and twelve according to 
Thornthwaite’s system if minor subdivisions 


are omitted. Koeppen paid more attention to 
the details of hot-climate classification, whereas 
Thornthwaite evolved his system as the most 
satisfactory way of classifying the climates 
of North America, typically a cool to cold 
environment. 

Thornthwaite’s V/D boundary corresponds to 
Koeppen’s A/B and C/B. While there is hardly 
any appreciable difference between these 
boundaries in uniform-rain regions, Thorn- 
thwaite’s system reduces the area of summer- 
dry regions. Koeppen’s h and ic cover much 
larger areas than Thornthwaite’s s and w; on 
the other hand, Thornthwaite distinguishes 
between r and d, whereas Koeppen uses an 
all-embracing /, cover ing all regions wnich are 
neither s nor rv. 

Thornthwaite’s system recognizes three dif- 
ferent moisture climates (A. B. C), whereas 
Koeppen’s system admits one (A-B) only. 
Thornthwaite’s hot desert (EA') is a relatively 
thin strip north of 22® S. ; Koeppen’s hot 
desert (BWh) is a huge area extending as far 
south as 30' S. Plants and soils apparently 
fail to bear out either boundary. The adoption 
of the A temperature boundary within the BW 
legion gives results not very far from those 
obtained with ThoriithwaiW’s system. On the 
other hand, the south-western boundary of 
Thornthwaite’s EB' is more satisfactory than 
Koeppen’s corresponding BWh boundary 
because it closely agrees with the boundary 
between inulga and sclerophyllous woodland, a 
boundary of the greatest ecological and 
economic importance (Gardner, 1941). 

The map (Fig. 2) on Thornthwaite’s system 
shows a semi-arid (DA'd, DB'd) inlier in the 
north-w^^stei n (Hamersley ) section of the 
desert, boine out liy botanical boundaries 
(Gardner, 1941), but does not show any inlier 
in the central (MacDonnell) section; this may 
agree with soil and vegetation boundaries 
(Pi’escott, 1932 and 1944 ), although there is 
no doubt that pockets of semi-arid climate 
occur at secluded spots in the MacDonnell 
Range. The presence of land mollusca even 
suggests the existence oi humid micro-climates 
(Cotton, 1946). 

Thornthwaite’s DA'w, DA'd and DB'ic cor- 
respond to Koeppen’s BSirh, but the informa- 
tion available is not sufficient to comment on 
these boundaries and subdivisions. Thorn- 
thwaite’s DB'd corresponds to Koeppen’s B8fh 
and B8fk, and also to part of BSs. The western 
and southern sections of DB'd give a striking 
outline of the sclerophyllous woodland region, 
including mallee and heath (Gardner, 1941 ), but 
the eastern section is not equally satisfactory. 

By using Koeppen’s system there is one 
climate only (C/a) between Roma and Fraser 
Island, whereas by using Thornthwaite’s sys- 
tem one can recognize three climates (CB'd. 
CB'r, BB'r). This is an all-important distinc- 
tion, because CB'd almost perfectly corresponds 
to the black-earth area, while CB'r and BB'r 
correspond to podsolized soils (Prescott. 1944), 
presumably with different degrees of podsoliza- 
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tion. CB'r generally corresponds to the sclero- 
phyllous forest, BB'r to the wet sclerophyllous 
forest (Prescott, 1932) and to perennial 
pastures (McTaggart, 1936). 

CB'd extends for a considerable distance 
southwards, and south of Narrabri the black 
earths merge into the red-brown earths. A 
new climatic subdivision has been evolved: 
CB'dh gets more than half its precipitation 
effectiveness in the hotter six months; CB'dc 
gets more than half its precipitation effective- 
ness in the cooler six months, this being one 
case in which the notation C^B'c and C^B'h 
would be convenient. The way in which CB'dc 
corresponds to the red-brown earth belt is 
remarkable, with two exceptions. At the 
southern end of Yorke Peninsula red-brown 
earths are not shown on soil maps, but the 
corresponding type of vegetation is found. 
Prescott (1932) shows a sclerophyll forest here, 
while McTaggart (1936) shows an open forest. 
Wood (1937) shows vegetational features 
which agree with the climatic boundaries on 
Thornthwaite’s system. The other exception is 
found near the Coorong, where Soils are greatly 
affected by cyclic salt and the pattern is altered. 

While CB'r corresponds to podsolized soils, 
CB's corresponds both to podsolized* soils and 
r^-brown earths (Teakle, 1938). The boundary 
between podsolized soils and red-brown earths 
is shown by the boundary between the €» and 
0* climatic subdivisions suggested above, so 
that CiB's is the red-brown earth region and 
C^B's the podsolized soil region, which merges 
into SB's where podsolization generally 
increases. The typical trees seem to be: for 
V^B's, Eucalyptus calophylla or marri; for 
BtB's, E. marginata or jarrah; for Bt^B's, 
Casuarina fraseriana, or sheoak; for BrjB's, E. 
diversicolor or karri; and possibly for a dis- 
appeared BsB's, E. jacksoni or red tingle (Lane- 
Poole, 1920). Sclerophyllous conditions are 
much more pronounced in s than in r climates. 

BA'w may also correspond to a sclerophyll 
forest; authorities disagree as to the exact 
classification of the vegetation in the Darwin- 
Arnhem area, and very little is known of the 
vegetation of Cape York Peninsula. GA'w is 
the climate of the hot savanna woodland, in 
close agreement with Koeppen’s Aw. 

AA' and AB' are the climates of the rain- 
forest. There are small pockets of rain-forest 
which do not find their climatic counterpart 
here, but this is due to the fact that they occur 
In gullies or in moisture-retaining basaltic 
soils. It is interesting to note that Thorn- 
thwaite’s AA' has its counterpart in Koeppen’s 
Af and, partly, Am, but there is no counterpart 
for AB', and certainly not for AC', which is 
the climate of the cool rain-forest and covers 
smaU areas in the south-east and in Tasmania, 
where it gives rise to a typical rain-forest not 
found elsewhere on the mainland (Stephens, 
1941). It is possible that B^C'r is the climate 
of E, regnans or mountain ash, B,^0'r the 


climate of E. gigantea or alpine ash, AC' the 
climate of the myrtle beech (Carter, 1946). 

D' is the climate of mountain moors 
(Prescott, 1932; Stephens, 1941). A large 
map showing the detailed location of this 
climate in Tasmania has recently been pub- 
lished (Gentilli, 1948). 

Among other notable points explained by the 
map on Thornthwaite's system are the CB'dc 
grassland west of Melbourne; the BB' forest 
area on Mount Lofty Range; the CB'dc and 
CC'd areas near Canberra and Cooma, corres- 
ponding to grasslands with some trees in the 
more favourable locations; the CC' area in 
central eastern Tasmania with a similar vege- 
tation; the almost micro-climatic pocket of 
CB'dc south-east of Port Augusta, a grassy 
woodland now colonized by perennial pasture 
plants; and the DB'd mallee area in the lee 
of Kangaroo Island. 

It appears, from this survey, that Thorn- 
thwaite’s (1931) system is more satisfactory 
than Koeppen’s (1932) system for the study of 
climatic regions of middle and high latitudes, 
while the reverse is true of low latitude 
climatic regions. 
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News 


British Association 

The British Association for the Advancement 
of Science will meet at Brighton in the period 
8-15 September. The programme will include: 
achievements of X-ray analysis, newer metals 
and alloys in industry, geology today and 
tomorrow, biology in schools, colonial develop- 
ment, movements of population in the Com- 
monwealth, the metric system, building 
materials, human blood groiipb, colour vision, 
changing aspects of nutrition, selection of uni- 
versity students, problems of old age, aspects 
of world education, administrator and teacher, 
maintenance of world food supply, forestry and 
the community. 

The President of the Brighton meeting is 
Sir Henry Tizard, and the Presidents of 
Sections are: Mathematics and Physics, Sir 
Lawrence Bragg; Chemistry, Professor Sir 
John Read; Geology, Dr. A. E. Trueman; 
Zoology, Professor H. Graham Cannon; Geo- 
graphy, Lord Rennell of Rodd; Economics, Sir 
Hubert Henderson; Engineering. Professor T. 
R. Cave-Brown-Cave; Anthropology and Archae^ 
ology, R. U. Sayce; Physiology, Professor H. 
Hartridge; Psychology, Professor A. Rex 
Knight; Botany, Professor J. R. Matthews; 
Education, 0. Lester Smith; Agriculture. Dr. 
G. Scott Robertson. 


Royal Society of London 

The following is a list of lecent elections 
made to the Fellowship of the Royal Society, 
showing the particular field of each new 
Fellow: Dr. T. E. Allibone, high-voltage 
phenomena; Dr. F. P. Bowden, friction and 
lubrication; H, Constant, thermodynamics and 
aerodynamics of aircraft’ engines; Dr. S. F. 
Dorey, marine engineering; E. H. Farmer, 
complex unsaturated hydrocarbons; Professor 
O. R. Frisch, fission processes in nuclear 
physics; Sir John Fryer, agricultural science 
and applied entomology; Professor T. M. 
Harris, palaeobotany ; Professor W. H. Heitler, 
theoretical physics; A. L. Hodgkin, nervous 
conduction; Dr. G. M. Lees, stratigraphical and 
structural oil geology; Professor R. A. McCance, 
metabolic studies of human beings; Dr. K. 
Mahler, theory of numbers; Dr, Sidnie M. 
Manton, Crustacea and other invertebrates; 
Dr. Dorothy M. Needham, biochemistry of 
muscle; Professor J. H. Orton, marine biology; 
Sir Leonard Parsons, child health and wasting 
disorders; Dr. Stanley Peat, constitution and 
synthesis of carbohydrates; Professor G. W. 
Robinson, study of soils; Dr. W. A. H. Rushton, 
electrical stimuli on muscles and nerves; J. W. 
Ryde, pure and applied physics; G. R. S. Snow, 
plant hormones and growth; Dr. E. W. R. 
Steacie, gaseous chemical reactions; Dr. J. A. 
Todd, geometry of figures; Dr. F. Yates, statis- 
tical analysis of agricultural problems. 


Entomological Society of Queensland 

The Silver Jubilee meeting of the Entomo- 
logical Society of Queensland was held in the 
Entomological Laboratory of the University of 
Queensland on 12 July, 1948. The President, 
Dr. I. M. Mackerras, was in the chair. The 
principal speaker was Mr. F. A. Perkins, a 
foundation member, who gave an account of 
the history of the Society since its formation 
in 1923. He paid special tribute to Mr. G. H. 
Hardy, through whose effort the Society 
started; to the late Professor E. J. Goddard, 
who was president for the first seven years 
and had seen that it was established f n scien- 
tific lines with a broad outlook; am to Mr. 
J. L. Froggatt, the first secretary. Mr. Perkins 
said tliat the outstanding feature of meetings 
had been the quality of the exhibits, which 
probably did more to foster the Society than 
any other factor. Country members constitute 
the bulk of the Society and their interest has 
been sustained by the full and graphic nature 
of the minutes of meetings as circulated. 

Two of (he original objectives of the Society 
have not been fulfilled. One was the produc- 
tion of a periodical devoted entirely to 
entomology, which is beyond the means of the 
Society. The othei* was the formation of an 
Entomological Society of Australia. As the 
Queensland Society includes members from 
all i>arts of Australia and as similar societies 
formed in other States have not survived, it is 
a matter of regret that this objective has not 
been carried out. 

Other foundation members who spoke at the 
meeting were Messrs. G. H. Hardy, H. Hacker, 
L. Hitchcock, J. H. Simmonds and H. Pottenger, 
Dr. Mackerras, in concluding the discussion, 
supported a suggestion that the future develop- 
ment of the Society would turn towards the 
integration of entomological ideas and the 
advancement of general ])iological thought. 

Commonwealth Scientific Liaison Offices 

The British Commonwealth of Nations 
i^cientific Liaison Offices (London) have been 
opened in Africa House, Kingsway, W.C.2. 
This is one of the measures to facilitate 
co-operation in the civil aspects of science 
within the British Commonwealth decided Q?i 
by the Scientific Official Conference held in 
London in 1946. For a number of years several 
of the Commonwealth countries have main- 
tained scientific liaison offices in London. 
These, together with the ones about to be 
established, will continue to operate as in the 
past, retaining complete independence of action. 
For ease of reference to the group of offices 
as a whole the title given in italics above has 
been chosen, with the abbreviation B.C.S.O. 
(London) for common use. It should be noted 
that the title is in the plural. 

The offices taking part in the scheme are 
the Scientific Liaison Offices of Australia, 
Canada, the Central African Council, India, 
New Zealand, South Africa, and the United 
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Kingdom. Pakistan and the Commonwealth 
Agricultural Bureaux will be represented and 
the Overseas Liaison Division of the U.K. 
Department of Scientific Research will also 
work in Africa House. In Washington the 
scientific liaison oifices of the British Common- 
wealth countries are associated under a similar 
scheme. 

Academia Sinica 

The National Academy of China was founded 
in 1928 by the late Tsai Yuen-Pei and is now 
being reconstituted by the National Govern- 
ment. An initial roll of from eighty to one 
hundred academicians is to be elected by uni- 
versities, learned societies and research institu- 
tions, grouped in the three categories of 
mathematical and physical sciences, biological 
sciences, and social sciences and the 
humanities. New members will be elected by 
the academicians themselves, to a maximum 
number of fifteen in each year. Membership is 
for life. For the position of director the 
National Government makes the appointment 
by selection from three names submitted by 
the Council of the Academy, which depends 
upon the National Government for financial 
support. 

In addition to conferring the distinction of 
membership on leading scientists and generally 
furthering scientific research, the Academy 
controls thirteen research institutes — in Mathe- 
matics, Astronomy, Physics, Chemistry, 
Geology, Zoology, Botany, Meteorology, History 
and Philology (including Archaeology and 
Ethnology), Social Sciences, Medicine, Engin- 
eering, Psychology. Provision exists for the 
addition of a further ten institutes. Each has 
a staff of research fellows, associates, assistants 
and junior assistants, with technicians and 
clerks. For the war years, 1937-4.5, the various 
institutes retreated to Chungking, Li Ohuan 
(Szechuan) and Kunming (Yunnan), with as 
much of their equipment as practicable. In 
the present stage of rehabilitation, temporary 
provision has been made for some of the 
institutes in Shanghai, while the other insti- 
tutes and the administrative offices are at 
Nanking, where all will eventually be housed. 
Losses in books and equipment are gradually 
l:(fing replaced. 

The Natural Science Society of China 

The Natural Science Society of China was 
founded by a group of young scientists in 1927 
to promote the advancement of science and 
technology in China. During the eight years 
of war, 1937-45, its membership grew from 
five hundred to over two thousand. Besides 
publishing original research the Society edits 
a monthly journal of popular science under 
the title Scientific World and issiies a quarterly 
news bulletin to its members. It publishes 
text-books in science from research level to 
school level, and provides Chinese scientists 
with abstracts and mimeographed copies of 
work published abroad. It provides a regular 


news service for Press and radio; sponsors 
popular lectures and group discussions and 
arranges scientific exhibitions in various parts 
of China. During the war it conducted two 
scientific expeditions, one to southern Kuku 
Noir and the other, to the Tibetan Borderland, 
comprising geographers, meteorologists, geolo- 
gists, botanists and engineers. In addition to 
publishing the usual reports of these expedi- 
tions, the Society popularized their results by 
exhibitions displaying specimens and informa- 
tion gathered. 

The Society is undertaking the establishment 
of Science Centres in Nanking and Shanghai. 
Each will include a library, lecture hall, 
demonstration laboratory, broadcasting station 
and exhibition hall. The Society is also estab- 
lishing an Analytical Laboratory in Shanghai, 
to meet the demand for services in chemical 
analysis. 

''Science and Technology in China’’ 

During the war years the Natural Science 
Society of China, in co-operation with the 
British Council in China, publishc^d a journal 
of original research under the title Aeta Brevia 
Sinensia. Nine numbers were issued, the last 
appearing in 1945. The Society has now under- 
taken the publication of a journal with wider 
scope, entirely in English, under the title 
Science and Technology in China, It will con- 
tain abridged reports of original research, 
articles reviewing progress in various fields, 
reports of institutions and societies, and the 
usual news, notes and book reviews. It is to be 
issued six times a year, the first number 
having appeared in February, 1948. This issue 
has brief abstracts of papers from the annual 
meeting of the Chinese Physical Society, and 
various reports and articles of interest, 
including one upon “A New General Method for 
the Synthesis of a-Amino Acids, Based on 
Hofmann's Degradation Reaction”. 

Editorial material is to be sent to the 
Editor-In-Chief, c.o. Institute of Chemistry, 
Academia Sinica, 320 Yo Yang Road, Shanghai. 
Subscriptions are at the rate of 40 cents 
(American) per issue or two dollars (Ameri- 
can) per annum, and should he sent to S. H. 
Doo, 7137 Pennsylvania Ave., Pittsburgh 8, Pa,, 
U.S.A. 

Caaadian Journal of Mathematics 

The Canadian Mathematical Congress was 
first organized in 1945 and will hold its next 
meeting in 1949 at the University of British 
Colombia. It has arranged to found a new 
journal, the Canadian Journal of Mathematica, 
to be issued quarterly from January, 1949. 
From the composition of the editorial board 
and its associates, and the contents announced 
for the first issue, it appears that the journal 
will be of high value. The chief languages 
will be English and French. 

Editorial matter should be sent to the Editor- 
in-Chief, H. S. M. Coxeter, University of 
Toronto. Subscriptions are at the rate of six 
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14005. Baker, S. C. The Spectrograph ic 
Analysis of Steel. /. Proc. Roy. Soc. N.S.IV., 
Ixxx, 1940, 227.— The experimental conditions 

for the analysis of Si, Mu, Cr, P and Mo in steels 
have been examined. Eleven references. 

14600. Barclay, G. A., and Nyholm, R. S 
A Note on the Preparation of Some t)-Carboxy 
Phenyl- Arsine Derivatives. /. Proc. Roy. Soc. 

N.S.iV., Ixxxi, 1947, 77. O-carboxy-phenyldi- 

chlorarsine I was prepared from O-carboxyphenyl 
arsonic acid by reduction with sulphur dioxide in 
concentrated hydrochloric acid solution. Recrystal- 
lizerl from toluene T gave white needles, m.p. 
150 C. O-carboxy-phenyl dimethylarsine IT was 
prepared from I by reaction with methyl magnesium 
iodide. II melted at 133° C., was insoluble in 
water but .soluble in alkalis. 

14007. Bayliss, N. S,, and Ewers, W. E. 
The Thermodynamics of Some Peactions InvoK'ing 
Alumina ami Anhydrous .Murninium Chloride. 
/. /D/.s7. Chcni. Inst., xiv, 1947, 504. -Thermo- 
dynamic data have been assembled in order to 
predict the feasibility of reactions for making 
anhydrous aluminium chloride from alumina and 
hydrogen chloride or metallic chlorides. Most of 
the reactions are unfavourable. Recent thermo- 
dynamic data pertaining to aluminium oxide and 
the anhydrous chloride have been reviewed. 
Eighteen references. 

14608. Berry, P. A. The Preparation and 
Characteristics of Certain Terpene Tetrabromides. 
/. Aust. Chem. Inst., xiv, 1947, 376. -By aspirating 
bromine vapour through solutions of terpene 
fractions of E. CneorifoHa in acetic acid a crystalline 
tetrabromide was obtained. Nature, clvi, 1945, 
175. — The same method has been used to prepare 
the tetrabromides of limonene, dipentene and 
chenopodium oil. 

14609. Berry, P. A. Examination of the 
Terpenes Contained in the Oil of E. CneorifoHa. 
J. Aust. Chem. Inst., xiv, 1947, 383. — The oil has 
been found to contain, in the flush period of leaf 
growth, 58% of terpenes and less than 1% of 
cymene. The presence of a- and p-phellandrene 
in large amounts and dipentene in small amount 
has been confirmed. 

14610. Berry, P. A, L»P Phellandrene. /. Aust. 
Chem. Inst., xiv, 1947, 387.- — ^-phellandrene from 
oil of E. CneorifoHa undergoes polymerization, with 
optical inversion, on distillation. The purest 
substance, obtained by the debromina^ion of the 


dibromidc, has a s|)ecific rotation of - 74*4°. 
The preparation of the pure nitrosochlorid i (m.p. 
109°) and its mutarotation arc described. 

14611. Berry, P, A. The Action of Bromine on 
a-Phcllandrene. J. Aust. Chem. Inst., xiv, 1947, 
373. — The reaction of bromine and a-phellandrene 
has been found to yield a highly brominated mixture 
containing much more bromine than is required to 
form phellandrene dibromide. Cymene and v^ry 
large amounts of hydrobromic acid are also formed. 

14612. BilHtzcr, A. W. A Magnetic Stirrer for 
Dean and Stark Traps. J. Aust. Chem. Inst., xv, 
1948, 165.- “The device uses a thin steel spiral 
insitle the trap. The spiral is moved about by a 
horseshoe magnet on the outside. 

14613. Bland, D. E., Hanson, E. A., Stewart, 
C. M., and Watson, A. J. The Extraction of 
Lignin from Eucalyptus regi^ans by Means of 
Methanol J. C.S.J.R., xx, 1947, 553. —Extraction 
of the wood of Eucalyptus regnans with metlianol 
for 24 hours removed 25% of the lignin, whilst 148 
hours’ extraction, using fresh methanol every 16 
hours, removed 70^'^ of the origin.'il lignin estimated 
as Klason lignin. 

14614. Bolligcr, A., and Tow, A. J. Studies of 
C olour Reaction for Sugars. Part ii. The Isolation 
of the Precursor and of the Blue Compound Obtained 
by Interaction of 7'hymol, Hydrochloric Acid and 
Formic Chloride with Glucose. J. Proc. Roy. 
Soc. N.S.W., Ixxx, 1946, 178. — The precursor I 
of the Blue Compound II was isolated by chromato- 
graphic ad.sorption, from ethylacetate-benzene, on 
aluminium oxide. The compound I was obtained 
in yellow rods, m.p. 283° C ., .md had the formula 
C4QH44O5. Treatment of 1 with alcoholic hydro- 
chloric acid gave Ja. a maroon powder, 
m.}>. 277° C. Analysis of Ta showed the formula 
{^ 40^14052)1401.1126. The substance Ilrt, made by 
oxidation of I with ferric chloride, was found to be 
CMoHgfiOp. The deep purple crystals, m.p. 232° C., 
turned blue on the addition of hydrochloric acid 
to give fl, a dark blue solid (CgoHg/)j,)2HC1.3HaO. 
Oxidation and simultaneous chlorination of I gave 
III — ^CgoHggOgClg — almost black crystals m.p. 
140° C. By energetic oxidation of I with 30% 
hydrogen peroxide in hydrochloric acid TV was 
obtained. C20H30O3CI4, orange needles m.p. 168° C, 
Compound I gave an acetyl and benzoyl derivative, 
m.p.'s 165°, 181°. 

14616. Bowman, R* P., Fitzgerald, J* S., and 
Jensen, Florence M. The Water Absorption of 
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Phenol-formaldehyde Resin Mouldings. J. C.S.I.R., 
XX, 1947, 603.“— 'The water absorption by moulded 
phenolic resins conforms to the diffusion equation 
with an accuracy that depends on the filter used. 
Thin specimens may be used to obtain a measure 
of the saturation limit of mouldings but the total 
percentage of water absorbed varies with tha 
thickness of the specimens. It is concluded that 
for satisfactory comparison the rate of penetration 
of water and the saturation value must both be 
measured. Twenty-five references. 

14616. BriggSr L. Plant Products of New 
Zealand. /. Proc. Roy. Soc. N.S.IV., Ixxx, 1946, 
161. — Liver.sidge Research Lecture. A review of 
the essential oils of many New Zealand plants. 
Two hundred and five references. 

14617. Cane, R* F. The Chemistry of the 
Pyrolysis of Torbanite. /. Ausi. Ghent. Inst., 
XV, 1948, 62. —The breakdown of torbanite to form 
oil is one of thermal cracking involving .several 
stages. The initial decomposition occurs below 
360° C. and oil can be detected definitely at 325° C. 
The chief product of the first stage is a rubber-like 
material showing swelling and other elastometric 
characteristics. The secondary product is similar 
to bitumen, but more paraffinic, and the crude shale 
oiJ results from this bitumen-like material. 

14618. Carter, N. L* The Determination of 
Aluminium in Aluminium-Zinc Alloys. J. Aust. 
Chem. Inst., xiv, 1947, 342. — The lithium aluininate 
method has been shown to be the most satisfactory 
gravimetric procedure for alloys with le.ss than 
1% Al. 

14619. Cole, E. R. The Colorimetric Estimation 
of Apomorphine. J. Proc. Roy. Soc. N.S.W., 
Ixxxi, 1946, 80. — The method depends upon the 
condensation of apomorphine with 2 : 6 dibroroo- 
quiiione chlorimide in the presence of sodium 
bicarbonate. Extraction with butyl alcohol removes 
the coloured derivative-blue to purplish blue. 
The method has been applied to the assay of 
hypothermic tablets. 

14620. Cox, C. L The Development and Opera- 
tion of a Process for the Manufacture of Barium 
Nitrate 1941-1944. J. Ausi. Chem. Inst., xv, 
1948, 77. — The wartime development and full-scale 
operation of a process for the manufacture of 
barium nitrate from barytes is described. The 
route of manufacture was barium sulphide, barium 
carbonate, and finally the nitrate. An over-all 
yield of barium nitrate on barytes of about 60% 
was achieved. 

14621. Dwyer, R P., and Nyholm, R. S, 

The Chemistry of Ruthenium. Part ii. Complexes 
ot Diphenyl-Methyl Arsine with Trivalent and 
Divalent Ruthenium Halides. J. Proc. Roy. Soc. 
N.S.W., Ixxx, 1946, 217. — Unlike iron, ruthenium 
III halid^. form only simple unbridged complexes 
with diphenyl-methylarsine of the type 
RuXq.SAsRs. These were prepared by refluxing 
the arsine, 3 mols, in aqueous alcoholic solution with 
potassium aquo-pentachloro-ruthenate III for the 
chloro complex, and in the presence of potassium 
bromide or iodide for the bromo and iodo com- 
pounds. The red chloto compound, m.p. 139® C„ 
the blue bromo compound, m.p. 136°, the dark 
brown iodo compound, m.p. 130° C., were all 


soluble in benzene and chloroform. Reduction 
witli hypophosphorous acid gave the yellow 
ruthenium II complexes RuXj.4AsR8. These 
complexes were also soluble in organic solvents and 
reduced silver nitrate solutions to silver metal. 

14622. Dwyer, F. P., and Backhouse, J. R* 

Pyridine Co-ordinated Iodine Salts of Diazoaraino 
Compounds. J. Proc. Roy. Soc. N.S.JV., Ixxx, 
1946, 220. — The silver salts of 3 : 3', 3 : 4' and 4 : 4' 
dinitro diazoaminobenzene reacted in pyridine 
solution with the formation of silver iodide and 
monopyridine-N-iodo-diazoamino compounds as 
yellow crystalline substances (C8H4N08)aNg.I.C8H5N. 
In these compounds the iodine functions as a two- 
covalent cation and has very pronounced oxidizing 
properties. The compounds melt with decom- 
position liberating iodine, they are insoluble in 
covalent solvents, but are soluble in alcohol and 
acetone. The co-ordinated pyridine may be 
removed with very dilute nitric acid in the presence 
of ether when highly unstable yellow ring com- 
pounds of bivalent iodine result. 

14623. Dwyer, F. P„ and McKenzie, H. A. 

A Note on the Instability Constant of the Tris 
2:2' Dipyridyl Ferrous Ion. /. Proc. Roy. Soc. 
N.S.W., Ixxxi, 1947, 97. — The instability constant 
of the tris 2:2' dipyridyl ferrous ion was deter- 
mined by adding a known excess of 2 : 2' dip>Tidyl 
to an equimolar mixture of ferrous and ferric 
sulphate and determining the potential charge on 
a platinum electrode. Since the ferris complex 
does not form under the experimental conditions 
used, the potential change can be ascribed to the 
reduction in the ferrous ion concentration by 
complex ion formation, and the instability constant 
can be calculated. The value found was 1 x 10~^®*^. 

14624. Dwyer, F* P,, and McKenzie, H. A, 
The Oxidation Potentials of the Tris 1 : 10 Phenan- 
throline and Tris 2,2' Dipyridyl Ferrous Ions. 
J. Proc. Roy. Soc. N.S.W., Ixxxi, 1947, 93. — 
The oxidized forfn of each of the above ions was 
obtained by oxidation with chlorine and 
isolated as the blue crystalline perchlorates 
Fe(o,phen)8(CI04)8 and Fe(dipy)8{C104)g, whose 
purity was demonstrated by analysis. Equimolar 
solutions of both the oxidized and reduced form of 
each complex were mixed at 26° C. with v^arious 
concentrations of acid. In 0* 103 N. sulphuric acid 
the redox potentials were 1-102 and 1-071 volt.s, 
respectively. 

14626. Dwyer, F, P., Humpoletz, J, E„ and 
Nyholm, R, S, The Chemistry of Osmium. Part ii. 
The Redox Potential of a Trivalent-Quadri valent 
Osmium Couple in Hydrochloric Acid. J . Proc. 
Roy. Soc. N.S.W., Ixxx, 1946, 242. — Solutions of 
I>otassium hexachlorosmate IV, in hydrochloric 
acid, can be reduced to potassium hexachlorosmate 
III by means of silver wool in an inert atmosphere 
provided that the acid concentration is kept about 
normal. The reduction requires some days. The 
redox potential of this trivalent-quadrivalent 
osmium system in hydrochloric acid was found to 
fall with increasing acid concentration. The value 
extrapolated to zero acid concentration was 0 - 462 
volt, which is the same as the bromosmate IV- 
bromosmate HI system in hydrobromic acid. It 
is concluded that the ions present are OsO-f- and 
OsO++. 
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14626. Dwyer» F* P*, Humpolctz, J» E*, and 
NyEolmt R* S* The Chemistry of Ruthenium. 
Part i. The Redox Potential of the Tris-ortho- 
phenanthroline Ruthenous Ion, J. Proc. Roy. 
Soc. N.S.W., Ixxx, 1946, 212. — A number of 
highly stable orange red salts of the tris-ortho- 
phenanthroline ruthenous ion have been prepared 
from tris-orthophenanthroline ruthenium II chloride. 
This substance, which is very soluble in water, 
arises from the reduction of mixtures of potassium 
pentachloro - hydroxyruthenate and o - phenanth- 
roline with aqueous hypophosphorous acid at 
100® C. The iodide and perchlorate are sparingly 
soluble in water and easily obtained from the 
chloride by double decomposition. The free base, 
Ru(o-phen) 3 (OH)a, is a strong base which j^re- 
cipitates metallic hydroxides and liberates ammonia 
from ammonium salts. The redox potential of the 
tris-orthophenanthroline ruthenous ion was 
determined from titration curves with ceric nitrate 
or sulphate and ranged from 1 • 29 volts in normal 
nitric acid to 1-105 volts in 13-5 normal sulphuric 
acid. 

14627. Dwyer, F. P*, McKenzie, H. A., and 
Nyholm, R* S. The Chemistry of Osmium. Part i. 
The Redox Potential of a Trivahmt-Quadrivalent 
Osmium Couple in Hydrobromic <\cid. /. Proc. 
Roy. Soc. N.S.W., Ixxx, 1946, 181. — The potentials 
of tile trivalent-quadrivalent osmium couple have 
been determined in various concentrations of 
hydrobromic acid. Solutions of potassium hexa- 
bromosmate*'^ in dilute hydrobromic acid were 
reduced by silver wool in an inert atmosphere to the 
nearly colourless potassium hexabromosmateni, 
and then mixed with an equiv^alent amount of the 
unreduced compound. JCquilibrium was established 
slowly in an inert atmosphere, and from the 
behaviour in various acid concentrations it is 
considered that the system is essentially cationic. 
The value of the redox potential extrapolated to 
zero acid .strength is 0-452 volt. 

14628. Farrcr, K. T. H, The Vitamin B 
Complex : Recent Advances of Interest to Food 
Chemists. J. Ausi. Chew. In.st., xiv, 1947, 329. — 
A review of analytical and microbiological methods 
of assay. Twenty-three references. 

14629. Friend, J, A. A Note on the Estimation 
of Some Aromatic Hydroxy Compounds. /. Proc. 
Roy. Soc. N.S.W., Ixxx, 1946, 224. — A method for 
the visual colorimetric estimation of derivatives of 
p-hydroxy benzoic acid, using Folin and Ciocalten's 
HgS 04 /NaN 0 a reagent, is described. The method 
was satisfactory (1%) over the range of concentra- 
tions from 0* 1 to 5 mm. Amyl acetate occasionally 
interfered, possibly due to mercuration of the 
esters. 

14630. Gillam, N* W. Changes of Iodine Value 
During the Processing of Fats and Oils. J. Aust, 
Chem. Inst., xv, 1948, 126. — During the processing 
of fats and oils, during which polymerization and 
oxidation occurs, the iodine value is affected by the 
reaction of the double bonds. Some of the reactions 
that occur lower the I.V., others raise it, whilst 
others have little or no effect. The reactions which 
lead to either of these possibilities are discussed. 
Thirty-seven references. 

14631. Gillai^ N. W. Esterification Reactions 
in the Oxidation of Unsaturated Fatty Oils. 


J. Aust. Chem. Inst., xv, 1948, 160. — Olive, castor 
and rape-seed oils were oxidized at low and high 
temperatures and the " free fatty acid ratio " 
determined. It is considered that large molecules 
with high " ratios are built up by esterification 
between hydroxyl and carboxyl groups formed 
during oxidation. Castor oil with original free OH 
groups gives higher ratios than does olive oil. 
Other reactions, some eliminating water and .some 
breaking carbon chains, are also involved. 1 wenty 
references. 

14632. Gillam, N. W* Observations on the 
Determination of Acetyl Values. J. Aust. Chem. 
Inst., xiv, 1947, 319. — A modified A idr6-Cook 
procedure for acetyl values on a semi-n icro scale 
is described. With oxidized fatty acids the 
acety’atcd sub.stances can be fractionated in 
hydrocarbon solvents. Thirty-one referen':es. 

14633. Gillam, N. W. The Oxidation of Wool 
Wax. /. Aust. Chem. Inst., xiv, 1947, 362.— 
Esters and free organic acids are obtained by 
oxidizing samples of wool wax alcohols at 60 C. 
for 300 lionrs. This is correlated with the increa.sed 
acidity Oi' stored greasy wool. To interpret the 
products formed the existence of cyclic esters and 
In'droxylaled cyclic esters is postulated. 

14634. Heulin, F. E. The Determination of 
Ascorbic Acid. /. Au.^t. Chem. Inst., xiv, 1947, 
498. — A summary of the methods available for the 
determination of ascorbic acid in proces.sed foods. 
Various methods have been ])roposed for eliminating 
errors due to sulphurous acid and ferrous iron. 
T wen ty-t wo references. 

14635. Hickinbotham, A. R*, and Ryan, V. J. 

Glycerol in Wine. J . Aust. Chem. Inst., xv, 1948, 
89. — The glycerol latio of Australian wines ranges 
from 6-0 to 9-1 (mean 7-0) for the Hock types 
and froiii 4 - 6 to 7 - 7 (mean 6 • 4) for the Claret types 
and is much lower than European wines but similar 
to Californian wines. From experiments with four 
juices, fermented with four yeasts at four different 
temperatures ranging from i3°-36'' C., it is demon- 
strated that low' temperatures favour the production 
of glycerol, and also the yeast race is important. 

14636. Huggins, P. Thermal Value of Fuel Oils 
by Correction of the Dulong Formula for Heat of 
Formation. J. Aust. Chem. Inst., xv, 1948, 47. — 
The usual empirical formula of Dulong for the 
thermal value of a fuel as calculated from the 
ultimate analysis gives results which are 4-6% 
too high. This discrepancy arises from the fact 
that the formula does not take into account the 
heats of formation of the compounds present in the 
fuel. The heat of formation can be obtained from 
the average molecular weight, and the average 
molecular formula. From the ratio C/H the heat of 
formation is deduced graphically and this value 
subtracted from the thermal value of the Dulong 
formula. From 63 fuel oils the greatest variation 
from the corrected to the experimental figure was 
found to be -f0*33% and the least -f0-00l%. 

14637. Hunt, C. H„ and Reuter, F. H. The 

Purification of Paraldehyde. J. Aust. Chem. Inst., 
xv, 1948, 122. — The removal of peroxides from 
commercial paraldehyde is most conveniently 
achieved by removal of organic acids by brine and 
alkali, followed by distillation to destroy peroxidic 
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substances. A second treatment in the same way 
yielded a substance free from both acid and peroxide. 

14638. Lahcy, F. N. The Occurrence of Ursolic 
Acid in Goodenia Ovata. J, Aust. Chem. Inst., 
xiv, 1947, 432. — A triterpene acid has been isolated 
from the plant Goodenia ovata and has been identified 
as ursolic acid by comparison with an authentic 
specimen, and: by the preparation of a number of 
ester derivatives. 

14639. Mapstone» G. E« Nomograph for Hydro- 
chloric Acid. J. Aust. Chem. Inst., xiv, 1947, 338. — 
Data for the vapour pressure of hydrochloric acid 
over alunite leach liquors containing aluminium 
chloride and free acid are presented in nomographic 
form. 

14640. Mapstone, G. E* Theoretical Aspects of 
the Maximum Recovery in Absorption or Stripping 
Operation. J. Proc. Roy. Soc. N.S.iV., Ixxxi, 
1947, 84.- - A general mathematical relationship 
ba.sed on Henry's law has been developed for the 
maximum transfer of (i) all components, (ii) any 
one component, of a multi component mixture 
from one phase to the other in a counter current 
liquid-vapour system. Since the maximum transfer 
calls for equilibrium terminal conditions, the 
system must contain an infinite number of 
theoretical plates. The derivation is based on the 
absorption of a multi-component “ naphtha " 
from the vapour phase by counter current scrubbing 
with ^ an oil that has been incompletely stripped of 
the “ naphtha ' components before entering the 
system. The resultant equations apply to both 
absorption and stripping operations. 

14641. McTaggart, F* K. The Beneficiation of 
Australian Graphite by Treatment with Chlorine 
at High Temperatures. J. C.S.I.R., xx, 1947, 409. — 
Flotation concentrates containing 90% carbon 
were chlorinated between 1250"^ C. and 1450° ('. 
to give a product containing only 0*05% of ash. 
The influence of temperature, chlorine rate, addition 
of inert gas and the effect of carbon tetrachloride 
were determined. 

14642. McTaggart, F. K. The Chlorination of 
Australian Beryl. J. C.S.I.R., xx, 1947, 564.— 
Optimum conditions for the decomposition of beryl 
were determined and factors influencing the rate of 
reaction such as particle size, catalysts, method of 
briquetting and temperature were investigated. 

; Evidence was found for the presence of comluned 
water in the beryl. Tlii.s was not eliminated at 
1260° C. and prevented complete separation of 
AlClg and BeCl.^ by fractional condensation betw'een 
20(b"400° C. Res\iblimed BeClg, condensed again 
at 250° C., was found to be free of AlClg. Among 
organic solvents acetylchloride was found to be 
effective in separating the two chlorides. 

14643. Mapstone, G. E. The Colorimetric 
Determination of Tar Acids in Gasoline. /. Aust. 
Chem. Inst., xv., 1948, 9. — ^A colorimetric method 
for the determination of tar acids is described. 
When a gasoline sample is treated with dilute 
ammonia and sodium hypochlorite solutions a blue 
colour results due to the formation of an indophenol. 
The test is suitable for plant control work for the 
determination of up to 1% of tar acid in gasoline. 
The sensitivity is 0*06%. 


14644. Mather, K, B* The Spectrographic 
Analysis of Uranium. J. Proc. Roy. Soc. N.S,W., 
Ixxx, 1946, 187. — The spectrographic method of 
analysis l>as been applied to uranium using graphite 
and copper electrodes. The spectral region from 
4500-3500 A.U. contains most of strongest and 
medium arc lines. From actual tests on ores, 
taken from the Mt. Painter deposits, it is considered 
that 0*1% uranium may be detected with certainty. 
This figure is about one-tenth the .sensitivity that 
can be attained by chemical means and far below 
the Geiger Counter sen.sitivity. 

14645. Murphy, K, K., and Reuter, F* H. 
The Lalwratory Preparation of ITiosgene. /. Aust. 
Chem. Inst., xv, 1948, 144. — After consideration 
of the reaction between chlorine and carbon 
monoxide, the oxidation of chloroform with chromic 
acid and the reaction between carbon tetrachloride 
and oleum the latter is considered the most con- 
venient. A suitable design of apparatus for 
kilogram scale production is given. Nine references. 

14646. Neuhaus, J* W. G., and Reuter, F, H. 
Some Esters of 1, Citronellic Acid. /. Aust. Chem. 
Inst., xiv, 1947, 286. — The preparation of 16 esters 
of 1, citronellic acid is described. The density, 
specific rotation and molecular refraction have been 
determined for each. The esters were prepared 
either by azeotropic distillation with benzene of the 
water formed by direct reaction between the acid 
and the alcohol or by reaction between citronellic 
anhydride and the aicohol. 

14647. Pilkington, E. S» Note on Recovery of 
Potassium lodate in the lodate Method for tlie 
Determination of Thorium. J. Aust. Chem. Inst., 
XV, 1948, 101. — The iodate waste liquors are 

precipitated with lead nitrate. The lead iodate is 
decomposed by boiling with a slight excess of 
potassium carbonate, and the potassium iodate 
recovered by evaporation. 

14648. Potter, R. S. Ascorbic Acid in Queensland 
Fruits. /. Aust. Chem. Inst., xiv, 1947, 290. — An 
examination of the vitamin C content of Queensland 
fruits by the metaphosphoric acid -dichlorphenol- 
indiphenol method, with special emphasis on losses 
during canning. 

14649. Ralpht C* J* Some Minor Constituents 
of Eucalyptus Oils. /. Proc. Roy. Soc. N.S.W., 
Ixxx, 1946, 208. — From large amounts of still 
residues (155 kg.) of oil of E. dives var. C., the 
fraction b.p. 128°, 10 mni. was found to contain 
methyl cinnamate ; the fraction b.p. 128-152° C. 
contained eudesmol, m.p. 79*5" C., and geranic 
acid, identified by transformation to alpha-cyclo- 
geranic acid and dihydroxy-dihydro-alpha-cyclo- 
geranic acid. From E. Australiana still residues, 
methylcinnamate (140 g.) and geranic acid were 
isolated, and from the fraction 100-120° at 9 mm. 
a small amount (27 g.) of a substance b.p. 
264-267° C. considered to be aromadendrene. 
From residues of E. dives after removal of the 
piperitone with sodium bisulphite varying amounts 
of p-menthone-1 : 2 : 3 triol, m.p. 166° C., were 
obtained. The triol was identified by transformation 
to the ester with acetic anhydride, to p-cymene and 
carvotan-acetone with concentrated hydrochloric 
acid, and finally to alpha-isopropylglutaric acid. 
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dollars per annum and should be sent to the 
Managing Editor, G. de B. Robinson, University 
of Toronto, Toronto, Canada. 

National Institute of Sciences of India 

The National Institute of Sciences of India 
was founded in 1935 with the object, amongst 
others, of co-ordinating and encouraging scien- 
tific research in India. The Institute publishes 
Proceedingfi (every month), TransaciionH and 
Indian Hcience Ahstrarts. Recently this Insti- 
tute has entered on a new era of greatly 
expanded activities. The Government of India 
has recognized the Institute as the premier 
scientific organization of the country, to be 
consulted in all matters connected with co- 
ordination and encouragement of scientific 
researches. The Government has also sanc- 
tioned a recurring grant for the institution of 
research fellowships, and a non-recurring grant 
for a building foi' the Institute in Delhi, to 
which the office of the Institute was transferred 
in 1946. 

Physics of Drying in Heated Air 

Experiments upon the drying of fruit and 
vegetables have been conducted by the D.S.I.R. 
in Great Britain so that more efficient 
machinery may be designed to replace tlie crude 
and empirical methods tliat have been practised 
for centuries. The standard test whicli has 
been used throughout is to dry the material in 
air moving at constant .speed, at constant 
temperature and humidity. Results are shown 
as a graph of water content against time. 

The investigation has been directed chiefly 
to the over-draught method of passing the air 
sti’eam above a thin layer of vegetables and 
the through-draught method of passing it 
through a somewhat thickei- layei- of fruit. 
Other methods have also been considered in 
less detail, indicating means by which data 
from the fundamental methods may be applied 
to tlieni. Effects of methods of cutting the 
material, of thickness of layer and of spc'ed 
of air have been studied, together with 
revsistan- e to flow. 

The information is published in the D.S.I.R. 
Food Investigation Kcporl No. aS. 

Low Temperature Laboratories, Ottawa 

Low temperature tests in Canada, which in 
the past have been possible only at field 
stations established as far north as transporta- 
tion conditions permitted, will be made in 
laboratories of the National Reseaich Council 
which were opened in Ottawa in May. They 
will be used for tests upon the starting and 
running of engines, the operation of hydraulic 
and pneumatic control systems, the develop- 
ment of heating systems and of insulated 
clothing and buildings, the shattering of plastic 
canopies and physiological exposure problems. 

The largest of the cold chambers can accom- 
modate a specimen 60 feet by 15 feet and 12 
feet high. With a dead load of 40 tons the 


temperature can be lowered to minus 80® F. 
in 16 hours and can be held with an internal 
heat load of 165 kilowatts. Any desired com- 
bination of temperature, wind and chill factor 
can be produced and held. 

Appeal from Roumania 

The Polytechnic Institute (or University) of 
Jassy, Roumania, has issued a general appeal 
to scientists and scientific institutions for help 
in re-establishing contacts and in replacing 
losses of books and periodicals in their Central 
and Mathematical Library. The Bulletin of 
the Institute and its Scientilic Bevie\ (the 
latter published in Ro^'manian) are offered in 
exchange. Communication should be made to 
the Director of the Central Library and of the 
Mat hematical Department. 

Ian McMaftter Scholarship 

The Ian McMaster Scholarship for 1948 and 
1949 has been awarded to Mr. Vincent Massey, 
who is an honours graduate in Biochemistry 
of the University of Sydney. Mr. Massey will 
work at the McMaster Laboratory of the 
Council for Scientific and Industrial Research, 
where he will study intermediary metabolism 
in animal parasites. He is also making an 
investigation of the nutritional factors associ- 
ated with resistance to helminth infections. 

Organization for Scientific Research, N.E.l. 

The newly established Organization for 
Scientific Resc'arch in the Netherlands East 
Indies, with functions similar to those of the 
C.S.l.R. in Australia, desires to establish and 
maintain cfuitact with lesearch councils, scien- 
tific institutions and othei' bodies inteiested in 
the co-ordination of applied and pure research 
in science. It would especially appreciate the 
receipt of reports and other publications in 
exchange for its own. 

Communications should be directed tc the 
Organization for Scientific Research. Konings- 
plein Zuid 11, Batavia, Java. 

Overseas Scientific Relations, U.K. 

An Interdepartmental Committee on Overseas 
Scientific Relations has been established to con- 
sider and advise on questions of United 
Kingdom Government policy. The Chairman 
is Sir Edward Appleton, G.B.E., K.C.B., F.R.S. 
In addition to representatives of Government 
departments, the membership will include the 
Foreign Seceitary of the Royal Society, repre- 
sentatives of the British Council and of the 
Conference of Research Associations and two 
university scientists. 

The Secretary is Mr .H. L. Verry, Overseas 
Liaison Division, D.S.I.R., 142 Piccadilly, 

London, W.l. 

Reviews of German Science and Industry 

Investigations on war-time industry and 
science in Germany were pursued until June, 
1947, and reports were prepared by B.I.O.S. 
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(British Intelligence Objectives Sub-Com- 
mittee), by F.I.A.T. (the American counterpart, 
Field Information Agency, Technical), and by 
their predecessor, CJ.O.S. (Combined Intelli- 
gence Objectives Sub-Committee). It is stated 
that 2,720 reports have been issued and more 
than one million copies have been distributed. 
Critical summaries in each of the major fields, 
to be known as B.LO.S. Overall Reports, fifty 
in number, have now been issued. The first 
seven are upon the petroleum and synthetic 
oil industry, shipbuilding and marine engineer- 
ing, the timber Industry, the glass industry, 
the road system, agriculture, and the rubber 
industry. Inquiries should be addressed to the 
Board of Trade, T.I.D.U., Research Section, 40 
Cadogan Square, London, S.W.l. 

Reviews in the fields of pure science are 
being compiled by German experts under the 
direction of the Field Intelligence Agencies 
(Technical) of the British, American and 
French occupation and are being published 
under the title FIAT Review of German 
Science. It is being written in German, and 
an edition under German auspicAs is also being 
published, with the title Naturforschung und 
Medizin in Deutschland, D)S9"19Jt6. It is 
intended that the review will contain 16 
volumes of physics, 24 of chemistry, 7 of mathe- 
matics, 27 of medicine, 4 of biology and 8 of 
earth sciences. The first printing is a restricted 
edition for official distribution between the 
three allies and UNESCO. The British Com- 
monwealth share of about 250 sets will be 
issued to governmental bodies, to universities 
and to certain learned and professional 
societies. In Australia the distribution is being 
handled by the Division of Industrial Develop- 
ment in the Ministry of Post-War Reconstruc- 
tion, from whom st?ts may be purchased as 
available at approximately One Pound per 
volume. The German edition will be pub- 
lished by Dieterich’sche Verlagsbuchhandlung, 
Wiesbaden, and will be obtainable through 
normal trade channels. 

The following have already appeared: Bio- 
chemistry (the first of three volumes, ed. 
Richard Kuhn) ; Physics of Solids (first of two 
volumes, ed. G. Joos) ; Radiology (diagnostic 
and therapeutic, ed. H. Holthusen) ; Bacteriology 
and Immunology (ed. H. Schmidt); Virus 
Diseases of Man (ed, R. Bieling and H. Hein- 
lein); Anatomy, Histology and Embryology 
(ed. P. Stbhr). 

Implementation of the Fulbright Act 

Executive agreements for the implementation 
of the Fulbright Act were signed with the 
United States of America by China in Novem- 
ber, 1947, by Burma In December, 1947, and 
by the Philippines in March, 1948. Similar 
draft agreements have been submitted to New 
Zealand, Belgium, Greece, Italy, Egypt, Fin- 
land, Hungary and Poland, and are in course 
of submission to Australia, the United King- 
dom, France, Holland, Norway, Czechoslovakia, 
Austria, Turkey, Iran and the Netherlands 


Indies. Preliminary exploration has begun 
with regard to India and Pakistan. Educational 
foundations have been established in Burma 
and China to facilitate the administration in 
those countries of the programme of educa- 
tional exchanges authorized by the Act. 

The purposes of the Act in relation, for 
example, to the Philippines, are stated to 
include the financing of “studies, research, 
instruction and other educational activities of 
or for citizens of the United States of America 
in schools and institutions of higher learning 
located in the Philippines, or of the citizens of 
the Philippines in United States schools and 
institutions of higher learning located outside 
the continental United States . . . including 
payment for transportation, tuition, mainten- 
ance and other expenses Incident to scholastic 
activities; or furnishing transportation for 
citizens of the Philippines who desire to 
attend United States schools and institutions 
of higher learning in the continental United 
States . . . whose attendance will not deprive 
citizens of the United States of America of an 
opportunity to attend such schools and 
institutions”. 

The agreements thus provide for transporta- 
tion of students, research workers and 
educators from other countries to the United 
States, provided that they have already been 
accepted by institutions there and that their 
other necessary funds are assured from other 
sources. 

Basic policies and mechanisms to guide the 
exchange programme have been developed by 
the Board of Foreign Scholarships which was 
appointed under the Act in July, 1947. Applica- 
tions for grants for students are received and 
screened by the Institute of International 
Education. Applications from school teachers 
are received and screened by the U.S. Office of 
Education; those from teachers at tertiary 
level and from research workers by the Con- 
ference Board of Associated Research Councils, 
whose address is 2101 Constitution Avenue, 
Washington, D.C., U.S.A. 

The first award under the Act was made in 
March to Dr. Derk Bodde, sinologist of the 
University of Pennsylvania, who will engage 
in research leading to the annotation and 
translation of a particular Chinese classic. 

Personal 

Dr. H. G. Raggatt, Director, and Dr. N. H. 
Fisher, Chief Geologist, of the Bureau of 
Mineral Resources, have been attending the 
eighteenth International Geological Congress 
in London. Mr. J. M. Rayner, Chief Geo- 
physicist, is at present abroad in connection 
with the selection and purchase of scientific 
equipment. 

Dr. I. W. Wark, Chief, Division of Industrial 
Chemistry, C.S.I.R., is at present visiting 
Great Britain and the U.S.A. to see research 
institutions. He is enquiring especially into 
advances In surface chemistry. Dr. Wark is 
expected to return at the end of October. 
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Dr. I. V. Newman has been appointed Pro- 
fessor of Botany at the University of Ceylon, 
professor Newman was formerly a Linnean 
Maeleay Fellow and was recently at Victoria 
University College, Auckland. 

Mr. D. J. Lee has been appointed lecturer 
in Medical Entomology at the School of Public 
Health and Tropical Medicine, Sydney. 

National University Research Scholarships 

The Australian National University has 
announced the appointment of twenty-seven 
research scholars, as shown belo>^> in the fields 
of physical sciences, medicine, social sciences 
and Pacific studies. The appointments are 
made in furtherance of the University's policy 
to develop as rapidly as possible by preparing 
research workers for the time when it will 
Itself have suitable buildings and equipment 
available. The trained scholars should also 
help to fill the urgent future needs of other 
Australian universities and institutions. They 
will study under the supervision of academic 
authorities, mostly in Great Britain, in 
branches of research related to the immediate 
interests of the National University. There 
were over a hundred applicants and the large 
number appointed reflects the conditions which 
have resulted from the lack of opportunity for 
experience in pure research abroad during the 
war. All have had research experience within 
Australia. 

J. A. Allen, University of Queensland. 

I. R. C. Bick, of Queensland, at present at 

Cambridge. 

S. T. Butler, University of Adelaide. 

J. 0. Cope, University of Melbourne. 

S. F. Cox, of Canberra, at present at the 
Royal College of Science, London, 

F. K. Crowley, University of Melbourne. 

D. F. Crozier (Miss), University of Mel- 
bourne. 

C. Culvenor, University of Melbourne. 

M. H. Draper (Dr.), University of Adelaide. 

R. A. Gollan, Sydney Teachers’ College. 

C. P. Haddon-Cave, University of Melbourne. 

M. Holmes (Miss), University of Melbourne. 

P. G. Klemens, University of Sydney, 

C. C. Kratzing. Australian Institute of 
Anatomy, Canberra. 

P. Lawrence, of New South Wales, now at 
Cambridge. 

If. D. Legge, University of Western Australia. 

J. F. McCrea, Walter and Eliza Hall Insti- 

tute, University of Melbourne. 

G. B. Mackaness (Dr.), of Sydney, at present 

at the British Postgraduate Medical 
School, London, 

D. B. Morell, Australian Institute of Anatomy, 

Canberra. 

W. L. Morison, University of Sydney. 

K. B. Read, of New South Wales, now at the 
London School of Economics. 

R. V. Sellwood (Dr.), University of Queens- 
land. 

L. N. Short, Wollongong Technical College. 


G. R. Storry, formerly of the Colonial Office, 
London. 

C. J. Stratmann, University of Melbourne. 

P. B. Treacey, University of Sydney. 

The Solar Eclipse of 1 November, 1948 

A total eclipse of the sun will occur on 
1 November. The total phase will begin at 
sunrise in Central Africa a little north of the 
equator and pass Entebbe, Kisumu and Nairobi; 
thence north of Madagascar to cross the Indian 
Ocean tending towards the south to latitude 
49 degrees. The path of the total phase passes 
about 300 miles south of Tasmania ai”‘ ends 
before reaching New Zealand. The duration 
of totality on the African continent is a little 
less than a minute at the most and reaches 
Im. 55-8s, over the Indian Ocean. In Australia 
the phenomenon will be a partial eclipse except 
in the northernmost parts. Beginning and 
ending of eclipse, reckoned in the appropriate 
standard times in each case, are respectively 
2h. 03m. and 4h. 21m. p.m. at Perth; 4h. 07m. 
and 6h. 07m. p.m. at Adelaide; 4h. 39m. and 
6h. 38m. p.m. at Melbourne. In Sydney the 
eclipse begins at 4h. 47m., in Wellington at 
6h. 12m. p.m., standard time, ending after 
sunset in both cities. The magnitude of the 
eclipse at the five cities, in the order stated, 
is 0*49, 0*59, 0-72, 0-63 and (at sunset) 0*35, 
respectively. 

Acta Allergologica 

A new periodical, Acta Allergologica, is to be 
published by the Northern Society for Allergo- 
logical Research. Original research work in 
the field of allergy will be printed in English, 
French or German at the choice of the author. 
The journal will appear at irregular intervals, 
generally one or two volumes a year, each 
volume being comprised of four numbers of 
about eighty pages each. 

Contributed articles should be sent to the 
Editor-in-Chief, Ernst B. Sal^n, Stockholm. 
Subscriptions, at 35 Danish kroner per volume, 
should be sent to Einar Munksgaard, Ndrregade 
6, Copenhagen, Denmark, or through usual 
trade channels. 

System of Categories of Natural Science 

In an address delivered to the Geological 
Section of the Royal Society of New South 
Wales on 23 July, 1948, Dr. Leo F. Koch 
described a new type of Schedules for geological 
and mineralogical investigations, based upon 
the System of Categories of Natural Science. 
A system has been developed similar to 
Aristotle’s Table of Categories, but worked 
out as the System of the Ultimate Modes of 
Being of Natural Units as Perceived through 
the Senses. The highest principles of division 
and grouping of the new system of categories 
are the forms of apprehension, space and time. 
The system is called Tetraktys, because of the 
fourfold, partly tetrahedral, configuration of 
its parts and elements. 
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Wlien the whole content of the Schedule 
for the Field Description of Sedimentary 
Rocks* is projected on to forms showing the 
pattern of the Tetraktys — facts belonging to 
petrography, mineralogy, palaeontology, etc., 
being projected separately — then approximately 
half of the categories or categorical concepts 
of the Tetraktys are covered by corresponding 
elements of the Schedule mentioned above. The 
System of Categories of Natural Science, there- 
fore, when applied to objects of the geological 
sciences, shows the totality of the categories 
of the geological field observations possible by 
means of the unaided senses. The system can 
likewise be used for checking the completeness 
of any other geological Schedule as well as 
any description of geological or mineralogical 
features. 


The International Unions 

Commission on Macromolecular Chemistry 

This Commission of the International Union 
of Chemistry met in Li^ge in April. It was 
suggested that similar commissions might be 
formed in the Unions of Physics, Biological 
Sciences and Crystallography, rather than a 
mixed commission of all four. Type samples 
of polystyrene, polyisobutylene and cellulose 
acetate are being distributed to laboratories in 
order to compare methods of determining 
macromolecular weights. The Technical Asso- 
ciation of the Pulp and Paper Industry has 
suggested a method for measuring the viscosity 
of cellulose in solutions of cupri-ethylene- 
diamine, which apparently gives results much 
superior to the classical method, which uses 
solutions of ammoniacal copper hydroxide. 

The meeting of the Commission was followed 
by a Colloquium on Large Molecules, at which 
the chief topics were: the macromolecular 
chemistry and structure of coals; the structure 
of macromolecular chains; the reactions of 
polymerization ; the phenomena of hydration 
and crystallization of cellulose derivatives; the 
study of macromolecules by infra-red spectro- 
graphy; and isomerism in macromolecules. 


International Union of Chemistry 


The fifteenth General Conference is to be 
held at Amsterdam, 6-10 September, 1949. The 
President is Dr. Sieger, the Director of the 
N.V. Amsterdam sche Chininefabriek. 


The sixteenth Conference is to be held at 
New York and Washington in 1951, following 
the Assembly of the American Chemical 
Society which is planned for 2-7 September, 
1951, in New York. The Conference sessions 
are to be on 8 and 9 September in New York 
and 15-17. September in Washington. The 
twelfth Congress of Chemistry Pure and 
Applied will be held in New York from 10 
to 14 September, 1951, under the presidency 
of Professor J. B. Conant. A grant of 200 
dollars will be made to 600 delegates to the 


* Bull. Amer. Assoc. Petroleum Groloffista {1922), 
6 *. 254 - 9 . „ , ' 


Congress. Nations in classes A, B and C 
will be entitled to 27, 18 and 9 delegates 
respectively. Australia's membership of the 
Union Is in class B and its delegates will be 
nominated by the Australian National 
Research Council in the r61e of adhering body. 

International Union of the History of Science. 

The Commission on Bibliography met in 
London in March and considered various pro- 
posed projects. One of these was for a series 
of studies on militant faith in human reason 
among men of science at critical epochs. 
Another was for co-operation in the production 
of a mediaeval Latin dictionary. It was decided 
to take steps towards the extension and publi- 
cation of the hand-list of scientific manuscripts 
written before the year 1500, compiled by the 
chairman, Mrs. D. Waley Singer. The list, 
which is drawn from Great Britain and Ireland 
only, comprises over 250,000 cards, in 37 
sections. Of these, the Alchemy Section has 
already been published, in four volumes, and 
the Pestilence Section is in 1,890 pages of 
typescript ready for publication. The 

Astronomy, Mathematics and Medicine Sections 
will now receive first consideration. Endeavours 
will be made to find young scholars who would 
be prepared to give a year or two to extending 
one or other of the Sections to European 
countries. As regards oriental texts, Dr. 
Stapleton is well advanced in c.atalogiiing the 
important Arabic manuscripts in the libraries 
of India. 

At a further meeting in Paris in May the 
Bibliography Commission arranged to compile 
a list of the most important texts in world 
development of science, for transmission to 
UNESCO as a basis for collecting the classics 
of science. A priority list of scientific trans- 
lations is also to be compiled. 

The Commission on the Teaching of the 
History of Science met in Paris in May, under 
the presidency of Professor A. Reymond, of 
Lausanne. A preliminary survey of the 
teaching of science in eight countries showed 
that it still lacks organization. The survey 
is to be intensified and is to be extended to 
all countries. It is hoped that chairs in the 
History of Science will be established in impor- 
tant universities. A book is to be prepared 
upon the importance, rdle, aims and methods 
of science teaching. 

The Commission on Riblications met in 
Paris in May under the presidency of Professor 
Charles Singer, of London. It arranged for 
collaboration with the International Academy 
of the History of Science, so that it would 
referee suggestions for publications by the 
latter body. The Council of the Academy later 
met under the presidency of Professor P. 
Sergescu, of Bucharest. The official publication 
of the Academy will be entitled Les Archives 
Internationales d'Histoire des Sciences and will 
comprise about 800 pages a year. 

The Council of the Union, with Professor 
Charles Singer as President, met In Paris- 
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after the meetings of its Commissions. Five 
further countries were admitted — Argentina, 
Italy, Luxemburg, Holland and Uruguay — 
which when added to the existing members — 
Great Britain, France, Palestine, Roumania, 
Czechoslovakia, Belgium, Brazil, Portugal and 
Switzerland — make a total of fourteen adher- 
ents. Approaches towards membership have 
also been made by South Africa, Egypt, 
Hungary, India, Peru, Poland and the United 
States. 

The Night Sky in September and October 

New Moon occurs on September 3d. 21h. 21m. 
and on October 3d. 05h. 42m.; Full Moon occurs 
on September 18d. 19h. 43m. and on October 
18d. 12h, 23m., Eastern Australian Time. Venus 
is a morning star, in the constellations of 
Gemini, Cancer, Leo and Virgo successively, 
with magntude -4-0 to "-3*6. It passes 0*4 
degrees south of Regulus on October 5 and IT 
degrees south of Saturn on 8 October. Mars 
is an evening star, in the constellations Virgo, 
Libra, and Scorpio, in the west in the early 
evening, of magnitude 1*5. Jupiter is an 
evening star in the constellation Ophiuchus, 
of magnitude -I-?. 6 hours behind the Sun 
on 10 September and 3 hours behind the Sun 
on 3 November. Early in September, Saturn 
is close to the Sun, but soon becomes a morning 
star and is 4 hours ahead of the Sun by 
28 October; its magnitude is 0-9. Mercury is 
an evening star in September, being about 
an hour behind the Sun at the beginning of 
the month and li hours behind the Sun at the 
end of the month; but it passes the Sun on 
19 October, when at its nearest to the earth. 

On 31 October there is a daylight occultation 
of Mercury, magnitude 0-2, by the Moon; the 
time of disappearance at Sydney is Sh. 31 -Sm. 
and of reappearance 9h. 40-2m. a.m., Eastern 
Australian Time. At the end of September 
the axis of the Southern Cross lies approxi- 
mately horizontal at C p.m. and is at its 
lowest, near or below the horizon due south, 
at midnight. 

The Universities 

University of Sydney 

The Senate has accepted the following gifts: 
£100 from Mr. A. M. Cohen, for research into 
treatment of rheumatoid arthritis: the Charles 
E. Fawsitt Prize Fund of £184, for a prize in 
Chemistry 1; two prizes of seven and a half 
guineas each from the Australian Chemical 
Institute, for students graduating in the two 
branches of chemistry; a grant of £1,400 from 
the McGarvie Smith Institute, for the erection 
of a temporary animal hospital at the Animal 
Husbandry Farm of the University. 

Mr. D. Winston, borough architect and 
general planning officer at Southampton, 
England, has been appointed as the first 
occupant of the Chair of Town and Country 
Planning. Mr. R. J. Swaby, of Melbourne, 
has been appointed as Senior Lecturer in 


General Bacteriology, and Mr. B. R. A. O'Brien 
as Lecturer in Experimental Embryology. Pro- 
fessor R. M. C. Gunn, of the Department of 
Veterinary Anatomy and Surgery, has gone 
abroad on leave to attend the International 
Congress on Animal Reproduction and other 
conferences. 

Emeritus Professor David Arthur Welsh died 
on 13 May, 1948, at the age of 82 years, after 
a long illness. He was the first Professor of 
Pathology in the University and occupied the 
chair from 1902 to 1936, His research work 
included a study of the parathyroid glands, 
experiments with precipitins, investig TJon of 
blood parasites, and numerous papeis with 
regard to cancer. In the many years in which 
he was responsible for the pathological work 
of the Royal Prince Alfred Hospital he did 
much to stimulate interest in clinical path- 
ology. Professor Welsh came to Sydney from 
Edinburgh; he was a most competent and 
interesting teacher and attracted a staff of 
high calibre. He took an exceptional interest 
in individual students in practical classes. 

U7i t rers i i y of Q u een slan d 

It is proposed to establish a scholarship in 
Engineering as a memorial to the late Pro- 
fessor R. W. H. Hawken, to be awarded by 
the Senate of the University of Queensland. 
Contributions should be made by cheque pay- 
able to the R. W. H. Hawken Memorial Fund 
and are subject to taxation rebate. 

The pathology museum in the Medical 
School is to be named the James Vim cnt Duhig 
Museum of Pathology, in recognition of the 
services '-endered by Dr. Diihig as Honorary 
Professor from 1938 to 1947, in e;::tablishing 
and organizing the Pathology and Bacteriology 
Department. 

Uiiirersity of Melboitt ne 

The following appointments have been made: 
Professor Benjamin Higgins, of McGill Uni- 
versity. Montreal, as Ritchie Research Pro- 
fessor of Economics, following Professor L. F. 
Giblin; Dr. J. W. Johnstone as Acting Pro- 
fesvsor of Gynaecology; E. J. C. Rennie as 
Acting Professor of Mechanical Engineering; 
C. E. Moorhouse, formerly senior lecturer in 
Electrical Eugineeriug, to be the first occupant 
of the newly created chair in Electrical 
Engineering; Dr. G. M. Harris as senior 
lecturer in Physical Chemistry; Dr. H. 
Schwerdfeger as senior lecturer in Mathe- 
maticvs; A. S. Buchanan as lecturer in Physical 
Chemistry; Miss E. L. Mollison as lecturer in 
Zoology at Mildiira Branch; Miss J. L. 
Alexander as lecturer in Chemistry at Mildura 
Branch; Dr. R. M. Bowden as Stewart Lec- 
turer in Pathology; H. Maddox as lecturer 
in Psychology; N. H. Rosenthal as Director of 
Visual Aids, with the status of Associate 
Professor; G. Buchdahl as lecturer in General 
Science; Miss R. Sugden, as lecturer in 
Chemistry; Miss E. Nelson and Miss N. All^ 
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as lecturers in Physics; Dr. Michael M. Wilson, 
of the Department of Pathology, Cambridge, 
as Assistant Director of the Public Health 
Laboratory in the Department of Bacteriology. 

title of Professor Emeritus has been 
conferred upon Professor W. E. Agar, who is 
continuing temporarily as a lecturer in the 
Department of Zoology, with Professor O. W. 
Tiegs. To commemorate the services rendered 
to medicine in Australia by Dr. C. H. Mollison, 
it is proposed to establish a Crawford Mollison 
Prize, of one hundred guineas, to be awarded 
triennally, for notable contribution to path- 
ology. Sir Alan Newton, the Stewart Lecturer 
in Surgery, has been appointed President of 
the Walter and Eliza Hall Institute of Medical 
Research in succession to Mr. Russell 
Grimwade. Mr. P. G. Law, lecturer in Physics, 
who has been making cosmic ray observations 
with the Wyatt Earp in the Antarctic, is con- 
tinuing observations with the H.M.A.S. 
Duntroon in Japanese waters. 

University of Adelaide 
Following donations from mining companies, 
the University is to establish a Chair of 
Ecpnomic and Mining Geology. 

University of Western Australia 
Mr, E. W. Gillett has been elected as 
Chancellor in succession to Professor Walter 
Murdoch. Mr. A. J. Reid, the Under-Treasurer 
of Western Australia, succeeds Mr. Gillett as 
Pro-Chancellor. Dr. Horace Waring, of 
Birmingham, has been appointed as Professor 
of Biology. He succeeds Professor G. E. 
Nicholls, whose title was Professor of Zoology. 

The Scientific Societies 

Royal Society of Tasmania. 

June : C. D. Hardie — Science and perception. 
July: K. M, Dalla.s — The political economy of 
Van Diemen’s Land. 

Royal Society of New South Wales. 

July : J. A. Dulhunty — Presidential Address : 

Some new horizons in coal utilization 
and research. 

R. M. Gascoigne and K. G. O’Brien — 
Aspects of the Diels-Alder reaction. 
Ill : A note on the reported reaction 
with anthraquinone. 

G. D. Osborne— -Contributions to the study 
of the Marulan Batholith. I : The con- 
taminated granodiorites of South 
Marulan and Marulan Creek. 

G. E. Mapstone — Nitrogen in oil shale 
and shale oil. V : The determination 
of nitrogen in shale oil and oil shale. 
VI : Acid washing of crude shale oil. 
VII ; Distribution of kerogen on carbon- 
ization. 

July : Clarke Memorial Lecture — Sir Douglas 
Mawson. The sedimentary succession of 
the Bibiiando Dome : Record of a pro- 
longed Proterozoic ice age. 

August : R. C. L. Bosworth — The incomplete 
nature of the symmetry relations be- 
tween thermodynamical quantities. 

Royal Society of Victoria, 

July : B. D. Gill— Palaeozoology and taxonomy 
of some Australian homalonitld trljobites. 

O. P. Singleton— Oeology and petrology of 
the Tooborac district, Victoria. 


Medical Sciences Club of South Australia. 

June : H. M. Ferres — The statistical analysis of 
biological and medical data. 

,M. Freeman — Liver function tests. 

July : P. A. Trudinger — Carotene metabolism. 

M. H. Draper — ^Voltage changes and 
nervous activity. 

Sydney Technical College Chemical Society. 

July : R. K. Newman — Ships, cargoes and 

chemistry. 


Letters to the Editor 

The Editorial Committee invites readers to 
forward letters for publication in these columns. 
They will be arranged under two headings: 
(a) Original Work; (b) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondentsr 
No notice is taken of anonymous communica- 
tions. 

Original Work 


The Response of the Growth of Pastures 
to Temperature 

It has generally been accepted that Van’t 
Hoff’s rule relating the change in velocity of a 
chemical reaction to rising temperatures can 
be applied within limits to biological processes. 
The rule is that the velocity of a reaction is 
increased two- to three-fold for each ten-degree 
rise in temperature on the Centigrade scale. 

The growth rate of an annual crop is subject 
to variations inherent in the development of 
the plant itself; even in perennial pastures 
individual species have their so-called zenith 
period of growth. 

Some records of perennial pastures exist 
which, however, lend themselves to appropriate 
statistical analysis owing to the fact that the 
pastures have been cut at regular monthly 
intervals over periods of several months during 
which, because of adequate rainfall or irriga- 
tion, growth was not limited through lack of 
soil moisture. Examples have been selected 
from the work of Richardson and Gallus 
(1932) and of Schofield (1944), in which 
accurate temperature records were kept during 
the actual observations on the pastures; in the 
first case at Woods Point, South Australia, and 
in the second at South Johnstone, North 
Queensland. 

The South Australian pastures consisted 
primarily of perennial rye grass with red, 
white and alsike clovers, and in North Queens- 
land they consisted of perennial tropical 
grasses. In this latter case, for the purpose 
of statistical analysis, the mean growth of 
seven species has been taken and the yields 
recalculated to 28-day periods. 

Certain data have been omitted — one observa- 
tion at South Johnstone when soil moisture was 
definitely limiting and certain observations 
during the zenith period at Woods Point 

The Van’t Hoff rule implies that a linear 
regression is to be expected between the 
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logarithm of the yield and the temperature 
during the period of growth. In the moRt 
perfect example tested at Woods Point a cor- 
relation coefficient of 0-986 was found for such 
a regression. 

The regression coefficient itself can be used 
as a measure of the Van't Hoff coefficient of 
the relative increase in yield for a rise in 
temperature of 18 degrees Fahrenheit. 

In Table 1 are given some of the results 
obtained. At Woods Point three examples 


that between temperatures of 46 "’F. and 80 °P. 
the range of values for the Van’t Hoff constant 
is from 2-3 to 3-7; that is, the yield of a 
pasture may be expected to increase in these 
proportions for each 18 °F. rise in temperature, 
provided that soil moisture conditions remain 
favourable. 

J. A. Prescott. 

Waite Agricultural Research Institute, 
Adelaide, South Aiistialia. 

24 May, 1948. 


Table I 

Relationship between the Qrowth of pastures avxl mean tsMperature, inoislure supply being adequate. Pastures were cvi at intervals of 
2H days. The ngreesions are of the logarithm of yield on the temperature. 


Observers 

1 

1 

1 'rernperature 
! liange ! 

“ F. 

i 

No. of 
Observations 

Correia tioii 
Coeffleieiit 

kegression 

Coefficient 

Van't Hoff 
Constant 

Kiehardson and Gallus (1) . . i 

i 

46-67 j 

i 

1 i 

n • 986 1 

0 0818 

8 • 66 

(2) .. ! 

4(V-68 i 

10 1 

0-888 ! 

0-0257 i 

2-90 

(3) .. 1 

46-68 ; 

! 18 1 

0 • 686 ! 

0-0199 

2-28 

Seliofleld ! 

! 

1 1 ! 


0-0318 



(1) Grazed pastiin's omitting all data for zenith growth period. 

(2) Grazed paaturoH OTnitting one observation only. 

(8) Mown pastures not grazed. 


have been examined. One is for pasture, mown, 
not grazed, without taking into account special 
periods of growth. The second example is 
for grazed pastures omitting six cuts during 
the zenith period, and the third for the same 
pasture omitting only one such yield for the 
September-October period. 



Pig. 1. 

Illustrating the correlation between the yield of 
an irrigated pasture at 28-da.v interval in 
pounds per acre of dry matter and the mean 
temperature for the same period at Woods 
Point, South Australia. The yields are plotted 
on a logarithmic scale. The black circles exclude 
data for the zenith-growth period, which are 
indicated by the open circles. The continuous 
line gives the regression for the black tdrcles, 
the broken line for all observations excluding 
the September-October yield indicated by a cross. 
Rased on the data of Richardson and (tallus. 


The data for Woods Point are also illustrated 
In Fig. 1. 

All the correlation coefficients are significant 
at the one per cent, level or better. It is seen 


Ref (Vi lives. 

Ktchardsox, a. K. V., and Gam.u.s. H. C. 

(19.82): Coiinv. Svi. liuJ. Kes. Bull. 7 1. 
.Schofield, .7, I>. (1944): Queensland Jour. Agr. 
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A Survey of Properties of Binoculars 

During the reconditioning of binoculars in 
tho‘ Physics Department of the University of 
Sydney i*' the war p(-u-iod, a survey was made 
of the optical properties of the diffei ent instru- 
ments encountered. Measui-ements were made 
on approximately thret^ hundred and fifty pris- 
matic and one hundred Galilean varieties of 
instruments of knoAvn makes and models. 
These included the modern British and 
American service binoculars and peace-time and 
first-world-war British, American. German. 
French, Italian and .Japanese instruments. A 
similar number of varieties of unknown origin 
was also examined without disclosing anything 
new or unusual in properties or design. 

From the detailed records of the measure- 
ments made on the instruments of known 
origin Table I has been compiled for the 
information of those interested in binocular 
and small telescope design. An attempt has 
been made to show from this cross-section of 
recognized designs the most freciuently chosen 
values for the fundamental properties, such 
as apparent field of view, position of the exit 
pupil, stereoscopic power, etc., and the order 
of the extreme values encountered. For 
example, it will be seen from the table that 
the apparent field of view lies within a range 
of approximately 30° to 80°, but that over 
eighty per cent, of the instruments have values 
between 40° and 65°, the various columns in- 
the table indicating the values for instruments 
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Table I 

Rangei of Rinocular Propertiu 


Property 

1 

Max. 

Value 

j Intermediary Values # 

Min. 

Value 

0-1 

0-2 

0-3 

0-4 i 

1 

0-6 ! 

0-6 

.0-7 

0-8 

0-0 

Prismatic Type 

Apparent field of 
view , . . . 1 

81“ 24' 

04“ 09' 

53“ 03' 

60“ 63' 

60“ 02' 

48“ 83' 

46“ 48' 

43“ 46' 

41“ 60' 

40“ 14' 

80 “ 46 ' 

Magnification 

22-77 

816 

8-00 

7-75 

7*68 

7-14 

6-76 

6-06 

6-95 

6-88 

4-00 

Field of view 

11“ 13' 

8“ 38' 

8“ 23' 

7“ 61' 

7“ 12' 

6“ 66' ; 

6“ 36' 

6“ 17' 

6“ 05' 

6“ 28' 

1“ 39' 

Stereoscopic power 

44-4 

15-9 

15-3 

14-8 

14-3 

13-4 

12-1 

11-7 

11-2 

10-6 

5*8 

Diameter of entrance 
pupil 

65-8 

mm. 

37-9 I 

29-6 

28-7 

26-8 

j 

25-0 ! 

! 

23-6 

22-9 

21-7 

20-0 

16-1 

Diameter of exit 
pupil 

7-70 

mm. 

5-00 

4-70 

4-02 

3-80 

3-62 

3-42 

8-12 

2-98 

2-78 

1-42 

Distance of exit pupil 
from eyelens 

21-1 

mm. 

14-3 

13-85 

12-65 

12-1 

11-75 

11-1 

t 

10-65 

10-0 

9-0 

2-6 


OalilMn Type 


MAgniflcation 

6-0 

6-0 

5-4 

.5-2 

4-7 

4-6 

4-5 

4-3 

4-2 

4-1 

8-4 

Length of telescope 

171-9 

mm. 

143-1 

136-1 

132-2 

127-8 

122-9 

118-4 

114-9 

96-9 

01-1 

76-1 

Diameter of entrance 
pupil 

64-7 

mm. 

52-7 

50-6 

.50-0 

46-0 

44-7 

44-0 

43-6 

40-0 

1 

39 0 

37-7 

Diameter of exit 
pupil 

19-0 

mm. 

12-4 

1 

11-6 

j 

10-8 

10-1 

9-8 1 

9-4 ! 

8-9 

8’5 

6-6 

6-3 

Distance of exit pupil 
from eyelens 

37-3 

mm. 

32-3 

31-0 

30-0 

28*8 

27-4 

26-2 

23-8 

20-2 

16-3 

13-7 

Aperture of eyclene 

26-9 

mm. 

20-9 

19-2 

17-8 

16-5 

160 

15-2 

14-8 

1 13-8 

12-8 

10-8 


taken at intervals of ten per cent, of the total 
number of varieties examined. It should be 
noted that the prismatic instruments treated 
are those of the standard variety, which have 
their erecting prisms internally positioned, and 
do not include the larger binocular telescopes, 
such as the stereoscopic telescopes, in which 
the first reflecting prism is located outside the 
objective. The stereoscopic power is stated for 
an inter-ocular separation of 63 mm. 

G. A. Hakle. 

Department of Physics, 

University of Sydney, 

13 June, 1948. 


Alkaloiii* in Queensland Cryptocarya Spp. 

In the course of field surveys undertaken by 
the Drug Plants Section, C.S.I.R. Division of 
Plant Industry, to discover plants of chemical 
and pharmacological interest in the native flora, 
the rain-forest tree Cryptocurya pleurosperma 
White and Francis (Lauraceae) was found to 


contain substantial amounts of alkaloids when 
tested at Boonjie, North Queensland, in August, 
1945. 

Bancroft (1887) had already noted the 
presence of active alkaloids in the genus 
Cryptocarya, while Maiden (1895) had com- 
mented on the significance of Bancroft's 
findings for future chemical investigations. 

The first bulk sample of bark and leaves 
for chemical analysis by southern workers 
co-operating in the Drug Plants Survey was 
collected at Boonjie in October, 1945. No 
untoward effects were noticed by any of the 
collectors at that time, although it was raining 
heavily and the water may have removed traces 
of any active principle from the hands. 

Subsequently a larger sample of bark was 
collected by Mr. Les. Wright of Mareeba. Mr. 
Wright’s hands came in contact with the sap 
and Inner surface of the bark and within 
twenty-four hours he noticed that an ‘‘itchy 
rash”, with reddening, appeared on the backs 
of his hands and wrists and round his mouth. 
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He attributed the latter to the fact that he 
had touched his lips with his hands. The 
irritation and eventual blistering persisted for 
about two weeks, during which time Mr. Wright 
suffered a certain amount of discomfort, 
although he continued work. The lesions 
gradually healed, leaving scars which were 
visible two years later. 

Laboratory workers suffered skin irritation 
and blistering as a result of handling the milled 
bark samples. These effects, together with 
an account of the isolation of two alkaloids 
and their preliminary chemistry and pharmo- 
cology, were noted recently by de la Lande 
(1948). The active alkaloid was termed 
“cryptopleurine” and is extremely toxic. 

There are some twenty-two species of Crypto- 
carya in Australia. They are mainly trees, 
found in the rain-forest, and several are cut 
commercially for timbers. Alkaloid spot-tests, 
the methods for which are described by Webb 
{C.8.I.R, Bulletin, in press) have indicated 
that fifteen species out of nineteen tested prob- 
ably contain appreciable amounts of alkaloids. 
In no case other than C. pleurosperma has the 
writer observed blistering or dermatitis to be 
caused by contact of the skin with the bark of 
these species. Further, no other local species 
in the Lauraceae is reputed popularly to cause 
skin irritation. C. australis Benth. is the only 
Australian species of Cryptocarya which is very 
close to C. pleurosprrma from a botanical point 
of view, according to Mr. C. T. White, Govern- 
ment Botanist of Queensland. In New Guinea 
the new genus Pseudovryptocarya is also very 
close botanically to C. pleurosperma. A number 
of the Queensland Cryptocarya spp, are now 
under examination in the cbemical and physio- 
logical laboratories of eastern Australian uni- 
versities, which are collaborating with C.S.I.R. 
in the Drug Plants Survey. 

Although we have no records of alkaloids 
with a vesicant action similar to cryptopleurine, 
it is interesting to note that chloroxylonine 
C 2 SH.J 8 O 7 N from the wood of the East Indian 
Satinwood (Chloroxylon srvietenia DC.) is a 
powerful skin irritant (Cash, 1911). No repre- 
sentative of this family (Rulaceae) in Queens- 
land is recorded as causing dermatitis. 

A number of Australian plants has the 
popular reputation of causing dermatitis, which 
is a frequent discomfort to timber-cutters, saw- 
millers, and other workers with forest products. 
It is possible that the investigations now in 
progress in the Drug Plants Survey may 
eventually discover specific causal agents, 
including resins, oils, saponins and alkaloids. 

. L. J. Webb. 

Drug Plants Section, 

Division of Plant Industry, C.S.I.R., 
Brisbane, Queensland. 

16 June, 1948. 
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Inhibition of Vaccinia Haemagglutination 
by Protamine and Histones 

It has previously been reported (Fisher, 
1948) that the ether- and acetone-soluble frac- 
tion of the lipoids of the stroma of human 
erythrocytes inhibits in high dilutions the 
haemagglutinin of Haemophilus pertussis, and 
that the same fraction contains a s’ bstance 
which itself agglutinates the erythro ytes of 
some fowls. The pertussis haemagglutinin 
inhibitor and the fowl cell agglutinin of this 
fraction are not identical; the latter is selec- 
tively neutralized by albumen and it deteri- 
orates more rapidly. However, there may be 
close chemical relationship between the two 
substances, as judged by their identical dis- 
tribution in differential fat solvents. The 
fowls whose erythrocytes are agglutinated by 
human erythrocyte stroma lipoids are the same 
as those whose cells are susceptible to agglu- 
tination by lipid extracts of various tissues 
and by suspensions of vaccinia virus, as 
reported by Burnet and Stone (1946). 

It has long been known that solutions of 
basic proteins agglutinate erythrocytes (for 
references see Landsteiner, 1946), and haem- 
agglutination has been obtained in this labora- 
t jry with protamine from fish sperm and with 
histones from thymus and from fowl erythro- 
cyte nuclei. These substances showed activity 
in dilutions of about 1 in 500,000 against 0-5% 
fowl erythrocytes. 

It has been noted that when mixtures of 
appropriate dilutions of protamine and sus- 
pensions of fowl cell agglutinin from human 
erythrocyte lipoids were tested against suscep- 
tible fowl erythrocytes mutual neutralization 
of the two haemagglutinins occurred and the 
test cells settled out without being agglutinated. 
The neutralization obeyed the law of constant 
proportions; if either of the reagents was in 
excess, haemagglutination resulted. 

Agglutination of “ Susceptible ” EryUirocytes in a Mixture of 
Neutral Protamine Solution with Vaccinia Suspension, 
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Similar neutralization occurred in mixtures 
of protamine solution with suspensions of 
vaccinia virus, and when protamine was 
replaced by histone from thymus or fowl 
erythrocyte nuclei. 

The simplest explanation of this phenomenon 
is that protamines and histones combine with 
vaccinia haemagglutinin, preventing its attach- 
ment to the erythrocyte surface and vice versa. 
It seems, therefore, not improbable that the 
receptor for vaccinia virus on the surface of 
susceptible fowl erythrocytes is a basic protein. 

The observation that protamine and histone 
combine with vaccinia virus provides a pos- 
sible explanation of the fact that protamines 
and histones inhibit the production by vaccinia 
virus of lesions in the rabbit dermis (McClean, 
1930). 

Stephen Fisiiek. 

Commonwealth Serum Laboratories, 

Parkvllle, Melbourne, 

17 June, 1948. 
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The Adhesion of Limpets 

The tenacity with which a limpet clings to its 
substratum is pioverbial, but the mechanism 
by which it attaches itself and the force which 
is necessary to remove it from the rock whereon 
it lives are less well known. Hamilton (1892) 
states that a shell-less specimen of Patella 
vulgata (.‘an hold about 1,984 times its own 
weight in air and about double that when 
immersed in water. Aubin (1892), working 
with the same species records an average pull 
(from 20 specimens tested) of about 8-29 lbs. 
per sq. cm. with variations between 5*76 and 
11-03 lbs. per sq. cm. Menke (1911) records an 
average (from 12 specimens tested) of 4-37 
lbs. per sq. cm. with variations between 1-35 
and 8-33 lbs. per sq. cm. Loppens (1922) found 
that a force of 15 Kgm. was necessary to 
remove an adult specimen of P. vulgata, but he 
did not specify its size further. 

As to the mechanism of attachment, Wood- 
ward (1875) observes that “they adhere very 
firmly by atmospheric pressure (16 lb. to the 
square inch)”, but the figures of Aubin and 
Menke given above and those obtained in the 
present investigation show that in most cases 
forces very much greater than this are needed 
to detach them. Aubin states that the film 
of mucus under the foot “is too thin to have 
much cohesion" so that adhesion by this means 
is unlikely to be a major contributing factor 
in the fixation of the mollusc. Davis (1896) 
and Davis and Fleure (1903) from their obser- 
vations, experimental and anatomical, also 


abandon the “suction" theory and the idea of 
adhesion by a glutinous substance and come to 
the conclusion that it is “in fact ... a case 
of adhesion like that between two smooth glass 
surfaces brought very close together. The 
muscular foot is, so to speak, rolled out on the 
rock with which it is thus brought into very 
close contact.” 

The present investigation on some 200 speci- 
mens of Cellana tranioseica Sowerby seems to 
indicate that three factors are involved In 
adhesion: (o) a secretion by the unicellular 
glands of the sole and margins of the foot; 
(b) the musculature of the foot; and (c) the 
blood system, which by tensely filling the blood 
spaces of the foot makes it fairly rigid. This 
last factor, however, is not believed to be of 
major importance. 

The sole and toot margin secrete a highly 
viscous, mucilaginous fluid which is sticky to 
the touch in a freshly removed limpet and 
with this the animal can hold its own weight 
on the under surface of a sheet of glass when 
only half or less of the foot is in contact with 
it. If the sole is touched with a moistened 
finger, the adhesiveness is not so apparent. 
A similar adhesiveness can be noted on the 
rock with which the foot was in contact. The 
importance of this secretion lies in its forming 
an air- (or watei*-) tight seal between the sole 
and the underlying rock. When force is applied 
to draw the animal away from a rock in a 
direction at right angles to its plane, the 
high viscosity and tensile strength of this 
secretion resist the ingress of air (or water) 
between the foot and the rock, so that the 
animal remains attached until the force exerted 
(a) becomes sufficient to overcome this vis- 
cosity or (b) is maintained for a sufficiently 
long time for the fluid to retract between the 
sole and the rock and allow the ambient 
medium to enter. In either case the animal 
becomes detached. 

Experimental results on C. tramoserica In 
its natural habitat show that when an upward 
tension is applied to the animal quickly, forces 
of up to four or five times the magnitude of 
those which would be required by no more than 
atmospheric pressure (at 2-32 lbs. per sq. cm.) 
are needed to remove it, but much smaller 
tensions, only slightly above atmospheric 
pressure maintained for a considerable time 
(15 minutes or more) will, however, bring the 
animal away. 

That muscular activity enters into the prob- 
lem is readily observed when a resting animal 
is disturbed. It immediately clamps down on 
to the rock face and becomes much more 
difficult to remove. Furthermore, when a 
limpet is subjected to a steady pull for some 
time the shell can he seen to lift slightly 
shortly before it comes away from the rock 
as the muscles relax in fatigue. The foot then 
does not function merely as a sucker, but its 
musculature maintains it In a rigid condition, 
blood pressure assisting to some extent herein. 
Parker (1921) has shown that the suckers ot 
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an octopus cannot resist a pull of more than 
70% of that which would be expected from 
atmospheric pressure, so the mechanism here 
is quite different from that found in the limpet. 
Adhesion in the octopus is by suction pure and 
simple, while in the limpet the viscosity of 
the foot secretions is of major importance. 

It is hoped to publish these and further 
results elsewhere shortly. 

I. M. Thomas. 

Department of Zoology, 

University of Adelaide, 

16 June, 1948. 
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The Occurrence of a Physiological Form of 
Eucalyptus citriodora Hooker 

The essential oil present in the leaves of 
Eucalyptus citriodora Hooker, has been pro- 
duced on a commercial scale by steam distilla- 
tion for over fifty years. During that period 
many thousands of gallons have been marketed. 
The principal constituent of the oil is the 
aliphatic aldehyde citronellal, which is present 
to the extent of to 85%. 

Recently, whilst conducting a survey, we 
have examined the oil from individual trees 
w^hich contained only a small quantity of the 
aldehyde citronellal. The principal constituents 
are the corresponding alcohol citronellol and 
its esters. The physical and chemical 
characters of this oil, together with those of 
a typical oil, are as follows: 

K. citriodora. 


K. citriodora, (’itroncllol 
Tyi)e. Fonn. 

Siiecdie (gravity ] 5/1 5'’ 0-8()(t7 triU-874 i) SS98 

Refractive Index 1 -4498 i<» 1 -4 575 1-4580 

Optical rotation .. -0*2*^ to fl-5'^ r2*7‘' 

Citronellal {’on tent . (>5% to 85% 7% 


This observation is of great scientific and 
technical interest. It reveals, for the first 
time, a physiological form of E. citriodora, a 
species previously noted tor the constancy of 
its characters: in fact Baker and Smith (1920) 
stress the stability of the species and the con- 
stancy of its essential oil, irrespective of its 
place of growth. 

Penfold and Morrison (1927), who first 
showed the occurrence of physiological forms 
in the essential oil-yielding plants of Australia, 
notably the Bucalypts, apply the term to those 
plants which cannot be separated on morpho- 
logical evidence, but which are readily dis- 
tinguished by marked differences in the 
chemical composition of the essential oils. 


Results of the complete examination of the 
oil, now in progress, will be published in the 
Journal of the Royal Society of New South 
Wales. 

A. R. Penfold. 

F. R. Morrison. 

The Museum of Technology and 
Applied Science, 

Sydney, 

23 July, 1948. 
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Zinc Mirrors 

In the course of a series of experiments on 
gas phase kinetics it w^as found possible to 
produce zinc mirrors inside quartz tubes, in 
a w'ay suitable for the detection and estimation 
of free radicals in gases by the Paneth 
technique. 

The method used was as follows: The 

transparent quartz vessel was attached to a 
vacuum svstern and evacuated to about 0-0001 
mm. Zinc diethyl in a reservoir connected 
thiough an ordinary stopcock was allowed to 
volatilize into the quartz vessel, producing a 
pressure of about 18 mm. The vessel was then 
irradiated with ultraviolet light from a mer- 
cury vapour lamp and the zinc was gradually 
deposited as a mirror film which was uniform 
if the light beam was uniform. It was neces- 
sary to evacuate the vessel once again before 
admitting air in order to avoid the deposition 
of zinc oxide, but, once formed, the film was 
stable to air. 

In experiments where the detection of methyl 
or ethyl is important, the above method should 
be easily adaptable and may be a useful varia- 
tion of Paneth 's original procedure, wdiich used 
a thermal method. 

L. E. Lyon.s. 

Department of Chemistry, 

University of Sydney, 

15 June, 1948. 


Views 

“Science at the Cross Roads*' 

In the correspondence arising from Dr. Use 
Rosenthal-Schneider’s article on The Inter- 
pretation of Scientific Evidence^ she makes the 
statement that the only version of Hessen's 
essay on Newton’s Principia, which is available 
in Sydney is the Australian reprint.^ The 
original English text has, howevei’, been in 

' Thi.s Journal, u, l(51 ] (iG. 

2 Ibid., 10, 54. 

B. Hossen : The yooial ami Economic Roots 
of Newton's Principia, 194G. Current Book Dis- 
tributors, Sydney. 
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the Sydney Public Library for years. The 
essay was one of a number of papers delivered 
at the International Congress on the History of 
Science and Technology in London in 1931, 
later published under the title Science at the 
Cross Road8*‘ and now out of print. Dr. 
Rosen thal Schneider based one of her criticisms 
of Hessen's essay on a heading, Science Blamed 
for the Evils of Capitalism,, which was not 
used by Hessen and is in fact one of several 
interpolated by the editors of the current Aus- 
tralian reprint. 

Dr. Rosenthal-Schneider criticizes my views 
on two feature editorials published in 1930 
and referred to by Hessen: she endeavours to 
show that the author of the first of these 
Unemployment and Hope, does not propose the 
abolition of mass production. No one could 
say, however, that the wording indicates that 
the author is very keen on including ‘iarge 
factories". It is not only that the wording 
suggests the omission of mass production: 
some, of whom Professor Hessen is one, 
would doubt the practicability of setting up 
a stable economic organization in which mass 
production stands cheek by jowl with cottage 
industry. It is clear that there are here no 
legitimate grounds for accusing Professor 
Hessen of misinterpretation. 

In regard, to the second article, on Scumcc 
and Society, the writei’, although commending 
the application of science to affairs of State, 
claimed also that "the elaboration of scientific 
methods of production is increasing the volume 
of unemployment". This statement is contrary 
to Hessen’s view that social organization is 
primarily responsible for unemployment. it 
seems clear that Dr. Rosenthal-Schneider is not 
justified in stating that "throughout the whole 
of the article the use of science for society is 
most strongly advocated". Hessen’s criticism of 
the article is based on logical grounds. She 
is herself guilty of misinterpretation when she 
accuses Hessen of misinterpretation in respect 
of either of the articles. 

The author of Science and. Society suggests 
that it is to “creative science" that we must 
look for a solution of the unemployment prob- 
lem. He distinguishes between "creative 
science" and "mechanical invention" . It is not 
possible to make a clear-cut distinction between 
these two categories of scientific activity. It 
is true that "creative science” usually refers to 
discoveries of principles of more or less far- 
reaching importance and that the term 
"mechanical invention" is reserved for prac- 
tical discoveries generally more limited in. their 
application. The author claims that the dis- 
coveries of "creative science" have a beneficial 
social effect (for example, they create new 
Industries), but he Implies that "mechanical 
invention", oft4n leads to unemployment. 

Would that matters were so simple! 
Mechanical invention Is a most important aid 
to the scientific research worker and is often 

^ Kniga, London. 1931. 


the vehicle by which his discoveries are carried 
into effect. It is quite impossible to forecast 
the effects of a new scientific principle. Maybe 
it will afford employment in hew industries^ 
but that is only one side of the sociological 
picture. The new industries may employ fewer 
people than the industries they replace, or an 
increase in productive capacity may lead to 
overproduction. It would be impossible to 
determine the stage at which to stop the 
application of the discoveries of "creative 
science" to prevent their contamination by 
"mechanical invention" and the alleged adverse 
sociological effects. Even if the views expressed 
were correct, their practical application would 
be an impossible task. 

R. B. WITHEB8. 

Council for Scientific and Industrial Research, 
Homebush, N.S.W., 

24 March, 1948. 


Alternative Names for Trichosurus vnlpecvla 

In a recefit communication to this Journal, 
Experimental Transmission of Tuberculosis to 
Trichosurus vulpecula,^^'* the Editor altered the 
term possum as used by the authors to 
opossum. Which of these two terms is correct? 

In 1698, the English anatomist Edward 
Tyson, in his paper Carigueya, seu Marsupiale 
American urn, or The Anatomy of an Opossum, 
gave the world the first anatomical description 
of a marsupial which he had obtained from 
Virginia. Already Tyson had difficulties- with 
the nomenclature of his marsupial and he 
mentions at least a dozen alternative names in 
use in his day. He states, however: "In 
Virginia and generally by the English ’tis 
called opossum as by Ralph Hanar and others. 
Joh. de Latt and Captain John Smith write 
it opassum. Mr. Ray calls it the possum, as 
do also our common seamen." 

In 1770 Captain James Cook at Cooktown 
observed animals which reminded him of the 
opossum as described by Tyson and others. In 
his Journal, however. Cook referred to them 
as possums. This historical evidence should 
suffice to prove that the word possum is not a 
modern Americanism as generally alleged, but 
was apparently used in scientific literature for 
the first time in Synopsis Animalium'*^^^ by 
John Ray (1627-1705), an English scientist of 
repute who had never set foot in the New 
World. In the eighteenth and nineteenth 
centuries the term opossum became the gener- 
ally accepted name for the only marsupial 
occurring in numbers in Northern America, 
Didelphys virginiana Kerr, and today is used 
as an alternative to the zoological designation. 
In scientific literature the term possum is never 
used when referring to Didelphys virginiana* 

In the middle of the nineteenth century It 
became accepted that Didelphys virginianc 
belongs to the suborder of polyprotodont and 
Trichosurus vulpecula and other phalangeridae* 
to the suborder of diprotodont marsupials. In 
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spite of this distant relationship, Australian 
scientists have insisted on calling Trichoaurus 
vulpecula an opossum, a name already given 
more than two hundred and fifty years ago to 
a basically different animal. To avoid this 
somewhat humiliating situation, E. Trough ton 
and others have used the term possum for 
phalangers, as had already been done by 
Captain Cook. 

In view of these facts, the writer is of the 
opinion that, in scientific communications, the 
term opossum should never be used as a name 
for Trichoaurus vulpecula. Possible alterna- 
tives are “phalanger'* or “marsupial foxlef. 
“Possum", in spite of its derivation, could be 
tolerated as an old-established convenient term 
which successfully distinguishes between the 
American and the Australian species. 

A. Bolliger. 

Gordon Craig Research Laboratory, 

Department of Surgery, 

University of Sydney, 

29 July, 1948. 
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Reviews 

Authority and Liberty 

The American System ok Fhueual Govern- 
ment. By J. H. Ferguson and D. H. 
McHenry. (McGraw-Hill Book Co.. Inc., 
New York and London, 1947. viii -i 972 
pp.) Price: $4.60. 

The Australian reader of a book like this 
immediately has two reactions. He envies the 
multiplicity of American texts which provide 
a ready reference to the whole structure and 
organization of government, for there is not a 
single book of such character describing the 
Australian political scene. Secondly, he takes 
comfort from the fact that the federal system 
of government, which sometimes creaks so 
ominously in Australia, is working satisfac- 
torily on a much larger and more complicated 
scale in the United States of America. 

The latter point provides the opening theme 
for the authors of this book. They say that 
“the American system of government is now, 
more than ever, the subject of world-wide 
interest. It has stood the test of good times 
and bad." Furthermore, “to a world ravished 
by war, ruthless treatment of minorities, pesti- 
lence, hunger and disillusionment, the institu- 
tions of . . . the United States are certain to 
be the objects of envy and emulation by less 
fortunate peoples", for they have proved 


capable of maintaining that “delicate balance 
between authority and liberty". 

To this reviewer those last six words are 
all important. If we believe that both authority 
and liberty are prerequisites in a system of 
popular government we must see to it that 
the structure of government and its adminis- 
tration will promote those objectives. There 
is little doubt that the natural trend towards 
centralization presents a constant challenge to 
the maintenance of such prerequisites, for the 
natural trend is reinforced by a current desire 
to concentrate power at the centre, on the 
ground that the problems of government are of 
such urgency as to demand immediat* action 
if they are to be res'^lved. It is persistently 
alleged that prompt action is impossible to 
attain if governments have to spend time in 
consulting each other; that delays and dif- 
ferences are the natural concomitant of a 
federal system. Someone remarked that the 
mind of man delights in inventing excuses to 
justify the things to which hi.s prejudices 
incline him. Modern jargon speaks of "ration- 
alization", and this term adequately describes 
the attitudes of those who emphasize the idea 
of authority, for they resent limitations which 
consultation and compromise demand. 

Men who believe in the imperative need to 
preserve individual liberty are determined to 
repel any move that is calculated to leave those 
in authority with unrestricted power. The 
ordinary working of parliamentary government, 
as we in the British Commonwealth under- 
stand it, leaves the party in power with the 
opportunity to do anything it wishes, provided 
it has the numbers. There would seem to be 
no effective means of checking arbitrary power 
in a unitary system if the party in office is 
willing ruthlessly to disregard parliamentary 
conventions. On the other hand, a federal 
system automatically sets limits to the power 
that can be exercised by any government in the 
Federation. Elach can do only what the con- 
stitution allows, and this ensures in a signifi- 
cant degree the realization of the original 
objective of the American colonists that they 
should be subject to a government of laws and 
not of men. In other words, a federal system 
elevates the principle of liberty while making 
possible that delicate balance between authority 
and liberty. It is probable in this age of 
totalitarianism or at least of authoritarianism 
that no other form of government can be relied 
upon to protect the individual against adminis- 
trative officiousness and political extremism. 

The book which has prompted these com- 
ments is replete with illustrations of the regard 
for the rights of the individual. Take the cases 
cited on pages 163 ff,, dealing with the con- 
ditions of naturalization, a most touchy subject 
in these days of harbouring displaced persons. 
Had not the courts stepped in to restrain the 
actions of officials, the individuals would have 
been without redress. In a unitary system the 
final word would be with the minister, himself 
the reflection of party political ideas. In a 
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federal system the minister is as much subject 
to the law as is the individual affected. 

Australians have long become accustomed to 
recognizing that the High Court is an integral 
part of the federal system and occupies a 
strategic position as guardian of the constitu- 
tion. In America the doctrine of the separation 
of powers between the legislature, the executive 
and the judiciary is more clearly written into 
the constitution and is therefore more strictly 
applied than in Australia. It is fair to say 
that the American Courts always leaned to an 
interpretation of the constitution similar, in 
the main, to that followed in Australia until 
the famous Engineers’ case. That is to say 
that when a legislative or an administrative 
act might be construed as impairing the 
working of the federal system, the courts in 
America consistently rejected it. This attitude 
is usually known as the doctrine of implied 
prohihitions, i.e., the legislature or the adminis- 
tration were prohibited from doing anything 
w^hich would be contrary to the spirit of 
federalism. 

Nevertheless it is clear to the most casual 
reader of the book that the balance of power 
in government in America is surely shifting 
to the Federal authorities. The war merely 
accelerated that shift. One only has to scan 
the headings of the chapters in the section 
dealing with “Federal Administrative Organiza- 
tion and Functions” — regulation of public 
utilities, federal enterprises, labour, welfare 
and social insurance, public works and housing, 
agriculture, and conservation of natural 
resources — to recognize that the authorities at 
Washington are more and more expanding into 
fields that were hitherto monopolized by the 
States. In many ca«es the Federal Government 
ensures that the States follow its policy by 
attaching to State grants a condition that the 
grants are subject to satisfying the require- 
ments imposed by W'ashington. In others the 
Federal authorities have undertaken matters 
that were neglected by the States. Some see 
in all these developments a steady lessening of 
the significance and prestige of the States. The 
key to the problem is finance. The Americans 
have not even contemplated such a measure 
as our uniform taxation legislation, which 
leaves the States entirely at the mercy of the 
Commonwealth. Nevertheless the resources of 
the States are relatively much slenderer than 
are those of the Federal Government, and have 
to be supplemented by Federal aid. 

For the general reader the first section of the 
book is probably the most interesting. Amongst 
the topics treated are constitutional principles 
and problems of change, individual rights, the 
federal system, interstate relations and central- 
ization, immigration and citizenship, public 
opinion and pressure groups, political parties, 
nominations and elections. The text is pro- 
fusely illustrated by diagrams, charts and 
graphs. The pictorial representation of the 
“protections of and dangers to civil liberties” 


on pages 80 and 96 represent advance made in 
the use of visual aids. 

One last comment. It is probably a charac- 
teristic of most reviewers to adopt the role 
of Oliver Twist. If this one asks for more 
it is because he has found American local 
government not merely fascinating but the 
one part of American administration which is 
in the tradition of Thomas Jefferson. Just as 
we suggested that the maintenance of a federal 
system was an almost automatic restraint upon 
tendencies to authoritarianism, so we believe 
that unless a country possesses a virile system 
of local government, citizen interest in the 
higher levels will wither, or at least be sup- 
planted by selfish pressure groups. American 
local government, with perhaps the exception 
of that of the counties, evokes the enthusiasm 
of the people in most of the States, and we 
feel that space rather than substance inclined 
the authors to skim very slightly over the 
subject matter of that aspect of government. 
Or was the space given another indication of 
their conviction that the balance of power is 
shifting to Washington? It is a pity that 
students should get this impression from 
reading such an excellent text. 

It is good that the authors have retained 
the appendices printed in the original edition. 
The Declaration of Independence, the United 
States Constitution, and the Charter of the 
United Nations, three of the appendices, are 
documents to which almost eveiy reader needs 
refer to at one time or another. Usually 
printed in pamphlet form, they tend to be 
exasperatingly elusive. 

F. A. Bland. 


A Dynamic Text-book 

Dynamics Physics. By Bower and Robertson. 
(New York: Rand McNally and Co. Our 
copy, Angus and Robertson, Sydney. 854 
pp., 398 text figs, and photos., 6'' x 83".) 
Price: 21s. (Austr.). 

Any teacher of elementary physics with a 
guinea- to spare for a new text-book would find 
that guinea well spent on Bower and Robinson’s 
Dynamic Physics, with its 854 pages and its 
398 figures and photographs. It is, as the name 
itself rather suggests, an American book; and 
it exemplifies very well much that is admirable 
and much that, as some of us would contend, 
is deplorable in present-day American high 
school science texts. 

A teacher would enjoy, as did the reviewer, 
the magnificent photographs with which the 
book abounds, and at the same time would 
find some challenging entertainment in 
attempting to puzzle out just what in physics 
is illustrated by some of these same magnifi- 
cent photographs. He would marvel at the 
quality of production in what is, by present 
standards, a moderately priced book. He would 
be eager to see whether the authors make good 
the claim stated in their preface, that their 
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methods of presentation *'make the contents 
interesting, meaningful and purposeful to the 
learner*'. He must approve of their thorough- 
ness and courage in including a glossary — a 
glossary which, as they themselves say, “is 
distinctive because (1) the list of technical 
terms is comprehensive . . (2) the definitions 

are simple . . (3) no undefined terms are 

included in the definitions*’. 

One may be surprised at that third claim, 
with its apparent admission of circularity in 
the definitions, and one could indeed, if his 
interests so inclined, derive some innocent and 
profitable amusement in unearthing the many 
circularities in these glossary definitions. A 
teacher of physics would probably be distressed 
by much looseness, superficiality and down- 
right error in the body of the text; yet perhaps 
in the end he would conclude that the book, 
despite its faults, is at least a text that school 
pupils would gladly read. 

Up-to-the-minute automobiles and stream- 
lined locomotives career through chapter after 
chapter (or “area”, as the modern terminology 
goes); the latest aircraft flash through page 
after page. No modern youth, it could be 
contended, can fail to be interested in a physics 
that takes its stand upon automobiles, stream- 
lined trains and the newest aircraft. That, 
surely is the way to teach real science! Maybe 
it is — but the reviewer at least remains uncon- 
vinced and would like the reader to look 
seriously at the fundamental questions of 
teaching which can be raised bere. 

There was a time, of course, when school 
physics was no more than an attenuated and 
truncated version of university physics. The 
main emphasis was placed on the systematic 
expositions of fundamentals as a basis for 
later more advanced work. The presentation 
was essentially mathematical and deductive: 
pupils were occupied with little more than 
routine tricks with formulae. They manipu- 
lated symbols, but did no thinking; substituted 
in formulae, but made no discoveries. Some- 
times they might undertake the formal verifica- 
tion of a law, but never its critical considera- 
tion. The everyday applications of physics 
were considered not as being important in 
their own right, but only (if they were con- 
sidered at all) incidentally and just as 
illustrations of fundamental laws. These 
applications, of course, were carefully hand- 
picked, because they commonly and rather dis- 
tressingly refused to be adequately described 
by the formalized categories of school physics. 

One absurdity of such a presentation of 
physics was that most pupils did not in fact 
go on to take up advanced work in the subject. 
They spent their time at school preparing for 
something that did not happen ; they were 
denied the opportunity of preparing for things 
that certainly did happen. They became, many 
of them, skilled at solving problems in geo- 
metrical optics,, but remained, most of them, 
quite uninformed about sensible home lighting. 
Ohm's law they thrashed out thoroughly; radio 


was left to the hobbyists. Thus at length the 
demand grew for a school physics which would 
be a part of preparation for living (as the 
slogan went) and not just preparation for more 
physics. 

More important still was the recognition that 
the watered-down university physics doled out 
to school students was a mockery of all that 
is meant by science as an outlook. Physics 
was authoritative and dogmatic, and left no 
room for wonder. It was abstract and artificial, 
and left no room for significant observation. 
It w'as formal and systematized, and left no 
room for constructive thinking. It w hope- 
lessly dull, and left no room for enjoyment. 
And so the demand grew for a school physics 
that would be enlivened by the true spirit of 
science; for investigations in which pupils 
would delight to take part; for problems that 
would challenge them to careful observation 
and tboughtfnl analysis; for methods of 
presentation that would encourage them to be 
critical. 

The book under review claims to meet these 
two demands: it claims to present a physics 
which is at once a prepaiation for coping with 
what the authors call “the present mechanized 
environment”, and to be a stimulus to critical 
thinking “as a basis for intelligent action in a 
democracy”. As to the former of these two 
claims there could be some debate; the point 
could be made that the catch-cry about coping 
with the present mechanized environment just 
has not any meaning. Ore can cope in a 
variety of ways with environments, mechanized 
and other, and can cope quite satisfyingly with 
them without any knowledge of physics. The 
second claim, that tlie book is a stimulus to 
critical thinking, must be entirely disallowed. 

The fact is that for the old dogmatism and 
verbalism about Imrs and formulae these 
authors substitute a new dogmatism and 
verbalism about gadgets. Despite what they 
pretend, most pupils do not have any significant 
experience of gyro-compasses, airfoils, radio- 
sondes, diesel engines, carburettors, fluid 
drives, air-fuel meters and the many other 
ingenious devices which are featured here. 
There just cannot be any critical or speculative 
or even observational approach by pupils to 
their long list of such topics. For instance, in 
Area 3 of Unit 12 the authors pose the ques- 
tion: “How are radio waves changed to spoken 
words?” A block diagram of a superhetero- 
dyne receiver is given and the authors go on 
to say: 

“The voice-modulated radio-frequency waves 
are interrupted by the antenna and amplified 
by the radio-frequency amplifier. They are 
then passed on to a mixer tube. In this 
tube they are superimposed upon ether waves 
of different frequency, originating in a local 
oscillator-tube circuit. A beat frequency is 
produced in this mixer tube just as beats are 
produced in the ear when two sound waves 
of nearly the same frequency are mixed. 
The ear hears both the sound waves and the 
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beat note. Both the radio-frequency oscilla- 
tion And the beat frequency are passed to the 
intermediate-frequency amplifier. But the 
frequency ampliflier [«ic] is tuned to receive 
the beat, or intermediate frequency, and con- 
sequently accepts only one. In many 
receivers the intermediate frequency is 485 
kilocycles.” 

This sort of exposition, whatever it might 
be called, is certainly not scientific physics at 
any level. It illustrates very well the improper 
substitution of metaphor for meaningful 
description, and it brings elementary physics 
no closer to real meaning than do the most 
artificial problems on the combined capacities 
of condensers joined in series. It could stimu- 
late critical thinking only in the mind of 
someone who already knew the facts and was 
horrified at this mangling of them. 

Again, after a brief introductory paragraph 
on centre of gravity, in which the main asser- 
tion is that “in general, the lower the center 
of gravity in an object, the more stable is the 
object”, the text plunges straight into a dis- 
cussion of “The Stability of an Airplane”. 
There are some impressive diagrams and a 
picture (supplied by United Air Lines) which 
ought to help boost air travel; but the main 
findings here are: 

“The center of gravity, as in any other 
object, is the point where the mass of the 
airplane centers with reference to its weight. 
Also, since the three axes intersect one 
another at this point, it is the center of all 
the forces acting upon the airplane. The 
location of this center is exceedingly impor- 
tant, for the weight of the airplane must 
help to counteract the forces acting along 
the various axes. Thus designers in planning 
the parts of an airplane work hard to obtain 
a suitable center of gravity for the parts 
as a whole, and pilots watch to see that 
passengers and cargo disturb the center of 
gravity as little as possible.” 

Words, words, words! Here is physics 
reduced to the level of advertising patter! 

Almost any page will provide similar illus- 
trations of the hollowness of such sham 
physics. Here is a final quotation, following the 
heading “The Magnetic Compass”: 

“Shortly after the ancients discovered the 
lodestone and learned how to make artificial 
magnets, they began to use magnetized bars 
for determining directions. Near the end of 
the thirteenth century, about two hundred 
years before Columbus discovered America, 
the device known as the compass came into 
use. This device exerted a great influence 
upon the world because up to that time 
ssiJIors had no accurate means of telling 
directions once they lost sight of land. With 
the aid of the compass, however, they began 
to travel farther from shore and finally made 
many notable discoveries, including the dis- 
covery of the continent on which we live.” 


We who take our science seriously might 
begin to think, after such a paragraph, that 
the book is a hoax perpetrated by the versatile 
authors of id6‘6‘ and All That^ now branching out 
into physics, if we were not forthwith plunged 
into the inevitable aeronautical illustration 
with a discussion of magnetic compasses used 
in aircraft, chiefly memorable for an accom- 
panying photograph of an impressive instru- 
ment panel — supplied once more by United Air 
Lines. This same section includes the following 
stimulus to critical thinking: 

“The compass of an airplane is exceedingly 
sensitive and hence is affected by the near-by 
metal parts of the airplane and other dis- 
torting factors caused by the electric 
current.” 

This, be it noted, is near the beginning of the 
first discussion of magnets. Presumably, if a 
sufficiently critical boy were to ask, “To what 
in particular are compasses sensitive?”, the 
answer would be, “To nearby metals”. (MetJils, 
evidently, are to be counted among the “dis- 
torting factors caused by the electric current.”) 

There is no need to multiply examples of 
the superficiality, inaccuracy and careless 
writing which mar every chapter of the book. 
It has its merits, but they are on the surface; 
its weaknesses are iundamental. 

J. B. Thornton. 


Agriculture 

A Catalogue oi Insecticides and Fungicioeb. 
Vol. I, Chemical Insecticides. Compiled 
by Donald E. H. Frear. (Waltham, Mass., 
U.S.A. The Chronica Botanica Co.; Mel- 
bourne, N. H. Seward, Pty., Ltd. 203 pp., 
8" X lOi".) Price: $6.50. 

Until a few years ago the farmer was 
dependent on a few relatively simple chemicals 
to aid him in his contests against pests and 
diseases which attacked the plants he sought 
to cultivate. He employed compounds of 
arsenic and fluorine to kill biting and chewing 
insects, and sulphur and plant extracts such 
as nicotine, rotenone and pyrethrum to deal 
with aphids, bugs and other sucking insects. 
He used petroleum and other oils to smother 
scale insects. For the control of fungous 
diseases he favoured compounds of copper, 
zinc and mercury. 

These materials were not alwtays highly 
efficient; some proved toxic to the plants they 
were aimed at protecting and others Involved 
a public health risk from poisonous residues 
on food crops. The discovery of certain syn- 
thetic organic chemicals, such as the organic 
thiocyanates and chloronil, with promising 
insecticidal and fungicidal properties, focused 
attention on “organics”, and interest was 
intensified when D.D.T. developed its fine 
record in World War II. Restrictions on 
supplies of copper and zinc during the war 
also encouraged the search for substitute 
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organics. As a result many thousands of 
compounds have been screened in the search 
for useful insecticidal and fungicidal properties, 
and the literature to be covered by the research 
worker in this field is now not only voluminous 
but is widely scattered. Professor Frear’s 
catalogue has been prepared to assist the new- 
comer to this field and to serve as a reference 
aid to those working in it. 

The catalogue was prepared as part of a 
project of the Pennsylvania State College 
(where Professor Frear holds the Chair of 
Agricultural and Biological Chemiitry) aimed 
at developing new insecticides and fungicides. 
As a background for future work it became 
necessary to collect and correlate all pertinent 
facts, and the catalogue covers briefly the 
results of the biological testing of approxi- 
mately 10,000 materials, with references to the 
oi iginal work. 

One of tile chief difficulties encoimteved by 
the author was the problem of how to classify 
the numerous diverse chemical compounds. He 
decided that any simple system, smdi' as an 
alphabetical arrangement, did not take into 
consideration the chemical relationships in- 
volved, and he devised an entirely new system 
of classification. The system evolved consists 
of assigning to each chemical compound a 
“(!ode number”. ITiis is made up of Mie 
numbers assigned to eacli constituent group 
present in the compound according to a pre- 
arianged code list wdiich is provided. In use, 
the constituent groups in each compound to be 
coded are assigned numbers beginning with 
the one bearing the lowest numi)er and fol- 
lowed by other constituent groups in numerical 
order. The length of the code number for any 
given coinpomid will depend upon the variety 
of constituent groups present in that particular 
compound. Reference to the code list shows 
that oi'ganic groui)s are selected fi)‘st and 
inorganic last, this constituting the first sub- 
division. Compounds containing both organic 
and inorganic groups are then accommodated 
with n umbers frf)m both these large divisions. 
The compounds listed in the catalogue are 
arranged in order of their code niimhej's. This 
results ill placing together all compounds with 
code numbers begiivning with the same con- 
stituent groups. In locating a given compound 
in the catalogue it is suggested by the author 
that the easiest way is to code the compound 
required and then look under the code number 
in the catalogue. For example, if it is desired 
to find acetic acid, it is coded as 541-1011 and 
this code number is located in its proper 
numerical sequence. For the convenience of 
readers who prefer to locate compounds by 
name, a complete alphabetical index of all 
compounds is given at the end of Volume II. 

Professor Frear and his collaborators are to 
be congratulated on the acorn plishment of the 
huge task of assembling and arranging in 
logical chemical sequence relevant data on the 
toxicity of many thousands of chemical com- 


pounds, with appropriate literature references, 
but the reviewer wonders if the whole plan is 
not marred by the inclusion in the catalogue 
of the somewhat intricate coding system of 
approach to its contents. Judgment on this 
must be deferred until Volume II comes for- 
ward when it can be determined how^ usable 
the catalogue is with the aid of the alpha- 
betical index to compounds provided only in 
that volume. 

The Chronica Botanica Company :s again to 
be commended for its excellent handling o.f the 
publication, for the clear type chosen, the non- 
glossy paper, which allows hours of stu. ' in 
artificial light, and for the styling of the 
vignettes. 

C. J. Ma(;;:j.. 


Biochemistry 

N.\t( KK Ob - Like: A STr]>y ox Mi hclk. By A. 
Szenl Gydrgyi. (Academic Press, New" 
York. 90 pp., 17 plates, numerous text- 
fig ur(\s. ) 

This small volume comprises a series of 
lecture.s delivered liy Professor Szeiit-Gydrgyi 
at the University of Birmingham and the 
Massachusetts Institute of Technology during 
1947. He has, as he states in the foreword, 
attempted to present a brief summary of the 
wai'-time work of his laboratory in Hungary, 
pieviously pu])lished in detail in “Chemistry 
of Muscular Contraction”.* 

The first chapter discusses muscle histology 
as revealed by the electron microscope, then 
liroceeds to an account of colloid properties 
relevant to the structuio of muscle. It is 
emphasized that the finest contractile filaments 
are uniformly doubly refractive, and that the 
periodic double refractivity of striated muscle 
depends not on the contractile elements, but 
on the interfilamentary substance. Just as 
fibrous colloids under mechanical sti-ess may 
assume periodic double refractivity, so in 
muscle this appearance is ihe result of and 
not the cause of contraction; this explains w’^hy 
smooth muscle, which works slowly and against 
little resistance, is free from striation. 

The next two chapters deal with the con- 
stituents ot the contractile filaments, actin 
and myosin, and their conjugated form, acto- 
myosin, wdiich corresponds to the “myosin” of 
previous w"r iters. This apparent confusion in 
terms Professor Szent-Gyorgyi neatly avoids by 
saying that it is not the nomenclature that 
is bewildering, but the facts. Myosin is an 
intricately organized protein containing, firstly, 
attaciied enzyme-like “protins” responsible for 
dephosphorylation and de-amination of adeno- 
sine triphosphate and diphosphate and also 
concerned in contraction; secondly, adsorbed 
adenosine triphosphate (A.T.P.) radicals, these 
being supposed to have a nuclear function, 
except that the larger nucleic acid radical is 


* Reviewed in this Journal, 10 , 116. 
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replaced by the smaller A.T.P., thus stream- 
lining» as it were, for rapidity of contraction. 
Actin, the other constituent, exists in either 
the G (globular) or F (polymerized fibrous 
colloidal) forms, the reversible change being 
the basis of the contraction cycle. 

The conjugate acto-myosin, unlike either of 
its constituents, is contractile, even in vitro^ 
this being dependent on the complex inter- 
relationships of the concentrations of A.T.P. 
and calcium, potassium and magnesium ions. 
Acto-myosin fibres in vitro are indistinguish- 
able from the contractile filaments of muscle 
when viewed with the electron microscope, but 
show certain differences in their behaviour 
with the substances mentioned above. 

Consideration is next given to energy 
exchanges, and it is shown that “relaxation” is 
the process requiring energy, just as a rubber 
band needs energy for stretching, but liberates 
mechanical energy on contracting. Finally, 
some physiological aspects are discussed, 
namely, the physico-chemical nature of the 
resting state (actually an unsolved problem), 
excitation, heat rigor, and rigor fnortis. 

This book should provide stimulating reading 
for those interested in physical chemistry, 
biochemistry and physiology. It is within the 
scope of senior science students. 

N. J. Rothfield. 


Chemistry 

Solid Li mixescent Materials, Preparation 
and Characteristics of. Edited by Gorton 
R. Fonda and Frederick Seitz. Symposium 
held at Cornell University, October, 1946. 
(Published under the auspices of The 
National Research Council by John Wiley 
and Sons, New York; Chapman and Hall, 
London, 1948. 459 pp, numerous text- 

figures, 9" X 6i".) Price $5.00. 

Not many years ago luminescent solids or 
phosphors were regarded as scientific curi- 
osities, but in the last fifteen years they have 
become materials of widespread use and 
importance, particularly as a result of war-time 
developments. The first suggestion that phos- 
phors had any commercial value brought with 
it a fiood of patents claiming both new 
phosphors and new methods of producing well- 
known phosphors. Even now far too much 
effort is directed into wholly empirical channels 
on preparative methods and new materials, and 
insufficient into the fundamental issues of 
luminescence. Fortunately the proceedings of 
a symposium on the subject, reported in the 
book under review, indicate a healthy interest 
in the fundamentals and a recognition of the 
part whiph a study of this phenomenon can 
play in providing a better understanding of the 
solid state. 

With one exception, contributors to the 
symposium were drawn from organizations 
within the United States. They include many 
active and well-known workers in the field. 


The papers are presented in groups under 
several general headings, relevant comments on 
the papers being included in appropriate places. 

The first group of papers, introduced by F. 
Seitz, deals with general characteristics and 
preparative methods and serves to Illustrate 
difficulties in the production of materials whose 
luminescence depends on the presence of one 
part of an activating impurity in 10* to 10* 
parts of base material. The term “lumines- 
cence pure” has been coined by Leverenz to 
represent the standard of purity necessary in 
this work. A greater appreciation of the 
significance of parts per million of impurities 
and of slight physical disturbances to the 
crystal structure is leading to a resolution of 
many of the differences of experimental fact 
and opinion which have existed in this subject. 
Subsequent papers deal with recent adA'’anceB 
in theory and experiment, particularly in 
relation to the storage of energy in electron 
trapping levels. An account of the work 
initiated by J. T. Randall at Birmingham is 
given by Garlick and the basic principles 
governing the action of infra-red storage 
phosphors are outlined by Urbach. 

Some of the papers in the next group contain 
accounts of a great deal of empirical work on 
sulphide and selenide systems; these do not 
appear to have any fundamental value at 
present. Several important papers on the 
storage of luminescence follow; of particular 
interest is an account of the application of the 
theory of rate processes to the interpretation 
of the luminescence mechanism by Eyring and 
F. E. Williams. Miscellaneous aspects of the 
subject are treated in the final group, including 
photochemical effects accompanying lumines- 
cence, reactivation of phosphors and the print- 
out effect in silver halides. The concluding 
discussion of the symposium gives the reader 
many useful indications of the trends in 
research and thought on this fascinating sub- 
ject and is well worth study. 

The book lacks the continuity of a mono- 
graph, of which there are none of any dis- 
tinction on the subject. There are a few minor 
errors, especially in the mathematical expres- 
sions, but this is a state of affairs, which, 
regrettably, one has come to associate with 
first editions. It is, however, by lar the most 
instructive volume on the luminescence of 
solids to date and should be read by all who 
have any interest in the physics and chemistry 
of the solid state. In an otherwise admirably 
produced book it is a pity that the few half- 
tone reproductions are so poor. 

A. L. G. Rees. 


Organic Syntheses. Vol. 27. (New York: 

John Wiley and Sons, Inc. London: 

Chapman and Hall. 121 pp, 9^ x 6^.) 

This is the twenty-seventh volume In the 
series of recommended methods for the 
preparation of selected organic compounds 
which had its origin almost thirty years ago 
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in some University of Illinois bulletins. The 
present volume is of the same high standard 
as the previous volumes in the series and will 
prove just as useful. In it methods of prepara- 
tion of 39 different substances are described 
by 52 different collaborators in addition to 
members of the editorial board, the range of 
reactions involved and chemical types pre- 
pared being quite wide. The table of contents 
lists the preparations of / 3 -alanine, /3-amino- 
propionitrile and 6 i 5 -(/ 3 -cyanoethyl) -amine, 
benzalacetone dibromide, biallyl, a-bromobenzal- 
acetone, terf.-butylamine, carbomethoxylamine 
hemihydrochloride, decamethylene diamine, 
diethylaminoaceto-nitrile, dihydroresorcinol, 

3.5- dimetliyl-4-carbethoxy-2-cyclohexen-l-one and 

3.5- dimethyl-2-cyclohexen-l-one, l,5-dimethyl-2- 
pyrrolidone, 2,3-diphenylindone (2,3-diphenyl- 
1-indenone), 2,4-diphenylpyrrole, ethyl a-iso- 
propylaceto-acetate, 4 -ethylpyridine, glycolo- 
nitrile, 5 -hydroxypentanal, isatoic anhydride, 
6 -methoxy- 8 -nitroquinoline, l-m€thyl'2-imino-/3- 
naphthothiazoline, N-methyl-l-naphthylcyan- 
amide, l-methyM-(l-iiaphthyl) - 2 -thiourea, muco- 
bromic acid, m-nitrodimethylaniline, 3 -penten- 2 - 
ol, 7 -n-propylbutyro-lactoue and / 3 -(tetrahydro- 
furyl) -propionic acid, pseudothiohydantoin, 
rhodanine, stearolic acid, tetraiodophthalic 
anhydride, w-thiocresol, o-toluic acid, p-toluic 
acid, o-toluidinesulphonic acid, and 1,3,5-tri- 
acetylbenzene. 

Many of these substances are particularly 
important laboratory intermediates — e.g., 
/3-alanine, mucobromic acid and rhodanine. It 
is also worthy of comment, too, that many of 
the starting materials used in this batch of 
preparations are chemicals once considered 
rare but now readily available commercially — 
at least in America! 

F Lions. 


Engineering 

Vacuum-Tube Cibcuits. By Lawrence B. 
Arguimbau. (New York: John Wiley and 
Sons; London: Chapman and Hall. 668 
pp., numerous text-figs, bh" x Si''.) Price: 
16.00. 

As the author states in his preface, his 
objective in this book is to discuss general 
methods by which engineering problems 
relating to vacuum-tubes can be solved. Specific 
circuits and techniques of current interest are 
subordinated to more general methods of 
attack and underlying physical principles. This 
objective has been attained, the result being 
a very useful text-book for students and 
reference book for radio engineers who need 
to revise one phase or another of the general 
principles of vacuum-tube techniques. 

Before tackling this text a student should 
have a knowledge of alternating current cir- 
cuits, calculus end Fourier series. A prior 
knowledge of the physics of vacuum-tubes is 
desirable but not necessary, as enough of this 
material has been condensed in the early 


chapters. The book is sufficiently comprehen- 
sive to permit the acquisition of a thorough 
general working knowledge of vacuum-tube 
circuits and techniques. 

The text is profusely illustrated, there being 
fifty or more diagrams in some of the twelve 
chapters. Also of value to the student are 
numerous examples, some of them worked out 
to illustrate methods. References to the 
original text on many of the subjects dealt 
with and to sources of further detailed 
information are supplied throughout. 

Of the twelve chapters, the first constitutes 
an introduction, discussing the elemc tary 
principles of radio communications, sound 
broadcasting, television, modulation both ampli- 
tude and frequency, and amplification. The 
remaining chapters may be divided into three 
groups, the first dealing with the more general 
properties of vacuum-tubes and their associated 
circuits. In these three chapters are discussed 
diodes and rectifiers, triodes and pentodes, and 
the properties of linear amplifiers; a discussion 
ol thermal agitation noise, vacuum-tube noise 
and other sources of noise is included. One 
chapter is devoted to a very satisfactory dis- 
cussion of inverse feedback, including a full 
treatment of the widely used cathode follower. 

In the second group, of five chapters, I 
include those dealing with non-linear amplifiers 
and oscillators. These include treatments of 
amplitude modulation and tuned amplifiers, 
tuned coupled circuits and sidebands. Power 
amplifiers are dealt with in one chapter 
including treatments of class B audio amplifiers 
and class C radio-frequency amplifiers and fre- 
quency multipliers; some types of oscillators 
are treated in another chapter. The remainder 
of this group consists of chapters providing 
more detailed discussion of amplitude and fre- 
quency modulation, including frequency con- 
verters. detectors, limiters, discriminators and 
frequency modulation spectrum. 

The remainder of the book is devoted to 
techniques relevant to television (and, of 
course, radar). One chapter is devoted to 
transient response and video amplifiers, and 
considers square wave response and compensa- 
tion; another deals with other circuits used 
in television techniques, such as pulse-forming 
and sweep circuits, trigger circuits and pulse 
modulation. 

The final chapter deals with microwaves, 
treating negative grid triode oscillators, posi- 
tive grid oscillators, magnetrons and klystron 
amplifiers and oscillators. 

J. H. PlDDTTfGTON. 


Soil Mechanics in Engineering Practice. By 
Karl Terzaghi and Ralph B. Peck. (New 
York: John Wiley and Sons; London: 
Chapman and Hall, 566 pp., 218 text- 
figures, 6 ^^ X 9''.) Price: $5.5. 

As implied by the title, the authors have 
emphasized the practice of soil mechanics 
rather than its theoretical development. To 
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this end the text has been divided Into three 
sections, the first two dealing with the physical 
properties of soils and with the usual theoreti- 
cal developments of earth pressures and 
hydraulics of soil moisture respectively. 
Together these sections constitute half of the 
text. The remainder of the book is concerned 
with soil exploration and the discussion of 
problems arising in practice. It is in this 
section that the authors have -made a contri- 
bution to the literature of soil mechanics. 

Usually writers on soil mechanics have dealt 
with refinements in testing procedures and 
mathematical developments of theory, which 
have obscured the intrinsic uncertainty of soil 
as a material and have given rise to an 
unjustified belief in the accuracy of forecasts 
of soil behaviour made on the basis of these 
treatments. In this text such pitfalls have 
been avoided. By discussion and analysis of a 
wide range of failures and successes as given 
in published literature on the subject, the 
authors show the limitations and assistance 
of soil mechanics to the practising engineer. 
Moreover, wherever possible, explicit direction 
is given to the designer. Unfortunately, certain 
fields of application of soil mechanics have 
been omitted, in particular applications to 
highway engineering. 

In conclusion it may be said that this is a 
book for practising engineers, for whom the 
third section should fill a long-felt want, and 
to whom the first two sections will give a 
more than adequate insight into the strength 
theories and physical concepts of soil masses 
as generally accepted at present. 

C. A. M. Gray. 


pRi.YcipnKS OF Jet Propi esion and Gas Tuk- 
BiNEH. By M. J. Zucrow. (New York: 
John Wiley and Sons, Inc.; London: 
Chapman and Hall Ltd. 663 pp., numerous 
text-figs., 6" X 9i".) Price: $6.50. 

Jet propulsion, in the wider sense of the 
term, is by no means new. It follows from 
momentum considerations that an aircraft can 
be propelled forward against a resistance only 
by the rearward ejection of a jet of some sort. 
But the term is commonly given a more 
restricted meaning to include only those 
systems in which the propulsive jet is identical 
with the air stream which takes part in the 
thermodynamic cycle in the driving engine. It 
is these comparatively new systems of aircraft 
propulsion with which Professor Zucrow's 
timely book is concerned, although, sur- 
prisingly, he includes a chapter on the 
propeller. 

The gas turbine is an essential component 
of all practical jet propulsion systems and the 
greater part of the book is devoted to this 
prime mover. There has been, as far the 
writer knows, no authoritative w^ork on the gas 
turbine Since Stodola's classic ‘^Steam and Gas 


Turbines” was revised in 1927. Zucrow covers 
a much narrower field than Stodola, but he 
presents his information in such a way that 
it will be more readily assimilated by the 
student. 

It is unfortunate that Zucrow has not drawn 
on the vast amount of information on recent 
developments which was “classified” during the 
war but has now been published, especially 
since a great deal of it deals with principles 
as distinct from practice. An example is 
Howell’s work on the design of axial com- 
pressor blading (Aeronautical Research Coun- 
cil, R. & M. 2096), inclusion of data from which 
would have improved the very brief section 
on axial compresors. It is surprising to find 
that there is no treatment of the radial varia- 
tion of the flow parameters. While this 
variation complicates the theory, it is essential 
that it be considered in any turbine design; 
if it is neglected such quantities as degree of 
reaction become meaningless. 

The book concludes with chapters on the 
rocket motor and high temperature metallurgy. 
One feels that the author has attempted to 
cover too wide a field, with the result that the 
treatment of some topics is rather superficial. 
It is doubtful whether, in a book intended 
primarily for students, it is necessary to 
include a long preliminary discussion, 
occupying almost half the book, of such topics 
as dimensional analysis, elementary fluid 
mechanics, the thermodynamics of gas flow and 
even airplane performance calculations. The 
student might be expected to have other texts 
to which he would refer for information on 
these subjects. 

M. W. Woods. 


Power System Starii.ity. Volume I: Elements 
of Stability Calculations. By Edward W. 
Kimbark. (New York: John Wiley and 
Sipns; London: Chapman and Hall. 355 
pp., 68 text-figs., 5i" x 8i".) Price: |6.00. 

Compared with Selden B. Crary’s book which 
was published by the same publisher as Volume 
II under the same title, Kimbark’s book goes 
into much more detail in the explanation of 
fundamentals. It can, therefore, be recom- 
mended strongly to any reader who has not 
gone deeply into the questions of power system 
stability. 

In six chapters the stability problem in 
general, the swing equation, the solution of 
networks, including the solution by the help 
of network analysers, the equal-area criterion, 
the complex of questions connected with the 
clearing time of faults and faulted three-phase 
networks are dealt with thoroughly. Pour 
stability studies of actual networks that were 
made possible by the courtesy of operating 
and engineering companies, and that extend 
over nearly 100 pages, conclude the book and 
appear to be a particularly interesting feature. 

L. Tasnt. 
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No! No! A'^Thousand Times 
No!” 

PROFESSOR A. A. ABBIE. 

Views on the probable future of human 
©volution are necessarily based upon what 
happened in man's past. That should provide 
some pointers to what the trend may be. • The 
trend is implied in the title of this paper, 
which contains the time-honoured protest of 
the Victorian heroine — a protest that has now 
fallen into such disuse that it may safely be 
employed as a text for the present discussion. 
The thesis is that man’s present position 
depends mainly upon the refusal of his 
ancestors to entertain sundry attractive evolu- 
tionary propositions offered to them in the 
past. This paper deals only with some of the 
most decisive refusals and is restricted almost 
entirely to the vertebrates. 

A major event was the emergence of the 
back-boned animals from some invertebrate 
group. After much controversy over which 
group was concerned, and the mechanism in- 
volved, it now seems that the group belonged 
to the Echinodermata — represented today by 
such unlikely-looking candidates as the sea 
urchin and starfish. Of greater interest is the 
mechanism which represents one of the most 
important “noes" in evolutionary history. The 
putative ancestor refused to grow up like its 
relatives and retained the larval form through- 
out life. In that condition it was able to effect 
subtle structural modifications which laid the 
foundations for all future vertebrate organiza- 
tion. 

All the major vertebrate groups betray one 
important feature in common. The major 
factor in the success of each was adaptational 
perfection to some environmental niche. 
Sl^islisation is the secret of suceess: the 

^ Adelaide; Am address glv^ to 
the Bouth Anstralioii Division of the AustraUan 
AsM>eiatio& of Sclentlfio Workers on £6 May, 1948. 


earlier specialization is adopted, and the more 
perfect it becomes the sooner and the more 
completely is success attained. Special i vatlon 
spells security; security ensures survival and 
success; success leads to greater size and 
further security and, so, to dominance in the 
group. Thus it continues — provided that the 
conditions that bred the initial specialization 
persist. 

But what if the environmeut changes? It is 
an important and widely valid generalization 
that evolution is irreversible: thus, the more 
perfect the specialization the more remote is 
the prospect of modification to new conditions. 
The specialized successes are at a disadvantage 
while the “marginal groups" — the unspecialized 
poor relations — are offered a virtually new 
world to conquer. Evolutionary history records 
numerous examples of the extinction of domin- 
ant giants, leaving the line to be continued by 
smaller and Jess pretentious representatives. 
The fate of these giants reveals what handi- 
caps size and specialization impose when the 
conditions that brought them forth disappear. 
This is in harmony with the complementary 
observation that the rise of each new verte- 
brate group has coincided more or less closely 
with some major environmental change. 

Actually, the advantages gained from living 
dangerously in non-specialization were greater 
than at first appears: the unspe'ciallzed sur- 
vivors not only adapted themselves to new 
conditions — they also became progressively 
more independent of those conditions. Am- 
phibians are largely independent of water 
except for breeding; reptiles are independent 
of water for that also, but they remain at the 
mercy of the temperature; mammals have 
become practically independent of tempera- 
ture as well. Any minor Specialisations 
entailed are amply compensated by release 
from the necessity for grosser specialization. 
All this does not detract from the basic thesis 
that new avenues of development were opmt 

• 
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only to those animals that had refused to 
permit their future to become irrevocably 
mortgaged to the cause of immediate security. 

The first mammals were small mouse-like 
creatures, represented today by the various 
groups of shrews found in most parts of the 
Old World. Like their predecessors, they 
invaded every economic niche, and in their 
turn succumbed to the lure of specialization. 
They became adapted to open country, forest, 
air, sea and so on; and, again, specialization 
for security led only into irretrievable bondage 
to some environmental sanctuary. 

All — save one group that took to the trees 
for a time. That semi-aerial medium enhanced 
the Importance of vision at the expense of 
smell; the snout became progressively less 
developed and the eyes looked more and more 
to the front until binocular vision was 
achieved. Also, to exploit fully the possibilities 
of the three-dimensional environment the hind- 
limbs were modified to take the body’s weight, 
leaving the hands free to grasp branches for 
support. This led to the upright posture, with 
free forelimbs capable of grasping things to 
bring them under the scrutiny of stereoscopic 
examination. The more precise source of 
information and the necessity for more exact 
motor control combined to produce progressive 
expansion of the brain. Of the attendant 
structural innovations only that in the hind- 
limbs involved specialization; reduction of the 
snout, upon which binocular vision depends, 
really disclosed a progressively more emphatic 
refusal to enter upon a path of specialization 
to the sense of smell; the hands, too, remained 
primitive and unspecialized. 

Some of these animals remained in the 
trees and became even better adapted, but 
their hands became more specialized for 
swinging from branches and little further pro- 
gress was made towards mastering the upright 
posture and hand-eye coordination, and cerebral 
development was checked. The survivors of 
this group are represented by most of the 
modern monkeys. Some of the group returned 
to the ground. If the descent was made too 
late the arboreal specializations did not allow 
perfection of the upright posture, etc., and 
80 arose the modern apes. But if the descent 
was early enough much more was possible. 
The erect pasture was perfected by further 
modification of the — notably in the 


development of foot arches and a true heel. 
To compensate, the hands were capable of 
almost anything, binocular vision improved 
and the way was open to enormous cerebral 
expansion. Progressive enhancement of these 
characters led to the emergence of man about 
a million years ago. 

This brief survey shows that at every 
Important epoch, no matter how attractive 
seemed the prospect of some specialization, 
the proper and ultimately successful answer 
was nearly always *‘No!’^ No extreme adapta- 
tion to any particular way of life or any 
exclusive environmental niche; no settling 
into a safe, comfortable rut for ever, but 
always the ability to use somebody else’s rut 
for a while and then move on. And so, collect- 
ing nothing superfluous on the way, ultimately 
to emerge with much of value gained and a 
large Inherent reserve to cope with yet further 
environmental adventures. The reason for the 
title should be apparent; and now this prin- 
ciple may be applied more closely to man. 

Man has many things in common with his 
nearest relatives, the monkeys and apes, but 
it is more Instructive to dwell upon the 
differences. One striking difference appears 
in the interval between birth and the attain- 
ment of maturity. On the criterion of dental 
development the monkey is mature at about 
seven years, the chimpanzee at ten years. 
Modern white man is not mature until about 
eighteen to twenty years, although the gap 
between him and the apes can he partly filled 
by interpolating in order ancient man and 
some modern native peoples. 

Not only does modern white man mature 
much later than the monkey and ape, in many 
respects he never matures to nearly the same 
extent. This is well seen In the skull which 
at the time of birth is not strikingly dis- 
similar in all three groups. But in seven and 
ten years respectively the monkey and chim- 
panzee have big Jaws and eyebrow ridges, the 
bones are thick and the joints are well on the 
way to obliteration. Modern man, even after 
twenty years, still has small jaws and eyebrow 
ridges, thin bones and un-united Joints. Further, 
while the monkeys and apes have full sets 
of large teeth in their amiHe jaws, the human 
teeth are smaller and the last teeth are 
becoming entirely suppressed. There are other 
criteria. The monkey is born with a complete 
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coat of hair; the ape is born with less and 
covers over later; man is born with very little 
and never acquires more than a very restricted 
amount. Also, monkeys and apes are born 
with fully pigmented skins; modern coloured 
peoples are born white but pigment over in a 
few weeks; modern white man is born white 
and stays so. 

These examples show that despite the fact 
that human development is becoming more 
protracted it is becoming less and less com- 
plete. There is a progressive tendency to cling 
longer and longer to the physical standards 
of the newly-born or even the unborn feetus. 
The tendency is called ^‘foetalization", or, 
applied to the whole animal kingdom, “neo- 
teny”. This refusal to grow up or, rather, to 
exploit all the specialized extremes of bodily 
differentiation, must be considered a major 
example of those biological “Noes!” which 
have played such an important part in evolu- 
tion. 

The process of foetalization may be looked 
upon as something of a race between bodily 
diff'ereiitiation and the onset of physical 
maturity. Maturity implies attainment of a 
size and differentiation fit for reproduction — 
the sole reason for the whole business — and its 
early onset obviously carries many communal 
advantages. Yet the greatest success has 
attended the human in whom maturity is 
deferred the longest. Foetalization protracts 
development and is antagonistic to maturation, 
and it is clear that some of the physical 
changes described cannot be regarded as 
obviously advantageous. There must be some 
merits, however, and these can be appreciated 
if the process is viewed as a sort of slow- 
motion film which permits the elaboration of 
events previously hurried along, and may even 
reveal some which had been unsuspected. In 
the present context, foetalization shifts the 
developmental emphasis down the scale upon 
hitherto suppressed characters. Since some 
of these have been found not to be obviously 
desirable, so it is necessary to look for others 
that might be beneficiaL 

Bodily growth and differentiation are 
governed by an axial gradient whose maximum 
Intensity is at the head end of the body. As 
differentiation proceeds the intensity at the 
head end gradually drops and that at the hind 
end rises, and If the process lasts long enough 


the hind end /catches up. Monkeys and apes 
never grow for as long as man and their 
inferior extremities are relatively stunted in 
comparison. Man, therefore, ends up with 
longer lower limbs and generally greater 
stature. There is no apparent advantage in 
this; and to seek the advantage it is necessary 
to turn to the head end of the gradient. Here, 
if the drop in growth intensity can be deferred 
for even only a short time the head, and with 
it the brain, will have a better chance to 
expand. That is what happens. At bir h the 
human brain is only about one-quarttr its 
adult size, and even after fourteen years — 
when monkeys and apes are quite mature — it 
still has some way to go. In the outcome., the 
smallest adult human brain is twice the size 
of that of the largest ape. This enormous 
increase in brain size is the most important 
gain from foetalization and extended growth. 

Mere size of brain, as such, is not the 
deciding factor, for the elephant and larger 
whales have brains that are absolutely larger, 
although relatively smaller. On the other 
hand, the little marmoset has a brain absolutely 
smaller but relatively larger. Also, above a 
fairly definite minimum, the range of normal 
variation in human brain size is very wide — 
the biggest being much more than twice the 
size of the smallest — and there is no particular 
correlation with mental attainment. It must 
suffice here that foetalization has carried the 
human brain to such absolutely and relatively 
adequate dimensions. 

What, then, distinguishes the human brain 
apart from size? The answer seems to lie 
with the tremendous development of the 
cerebral hemispheres of the forebrain which 
have gained most from the increase just noted. 
In submammalia the hemispheres are very 
small and the highest seat of control resides 
below, in the midbrain. Stimulation of the 
submammalian midbrain either evokes a more 
or less automatic response, even if dangerous; 
or there is no response — it is inhibited. The 
tendency is to either “all” or “nothing”. In 
mammals, control is progressively transferred 
to the cerebral hemispheres, which show a 
progressive expansion. As the control shifts 
the nature of the response changes. It tends 
to be less and less “all or nothing” and more 
and more adapted to the exact needs of the 
moment. There is a gradually widening of the 
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9 f the response in conformity with 
\wiatioii6 in the situation and the capacity 
for variation is greatest in man. 

A little consideration will disclose that this 
ability to vary response really depends upon 
the capacity to interpose more or less of 
inhibition at suitable points in the total per- 
formance. As cerebral control becomes pro- 
V gressively more complete the interyal between 
“all" or “nothing” gradually becomes filled in 
by a successively more complete series of 
combinations of “all” and “nothing” until 
there is a continuous range of gradations from 
one to the other. Obviously, an important 
change here is on the “nothing” side; but 
this is merely another way of saying “No”. 
If total inhibition is fancifully regarded as 
a loudly shouted “No!”, then the whole interval 
between “nothing” and “all” ultimately be- 
comes filled with a succession pf “Noes” which 
range from a shout to a whisper before dying 
away altogether. Here, it Is of interest to 
note that neurologists have recently identified 
inhibitory areas in the cerebral cortex. 

This increased variability of response neces- 
sarily accompanies an increasing intellectual 
awareness of the total situation. Neither is 
of use without the other and the two together 
are responsible for the cerebral expansion 
which reaches its acme in man. The point is, 
that the growing ability to say “No” with ever 
more finely shaded emphasis forms an essential 
part of the development which has determined 
man’s mental and, therefore, complete 
superiority over all other animals. 

That closes the subject of the past and 
raises the problem of the future. Any fore- 
casts involve speculation upon what might 
happen if the processes here described con- 
tinue, and are subject always to correction in 
the event. Some qualification is necessary. 

If any major environmental change, such as 
another ice age, occurs before man is able to 
cope with it on an adequate scale, it is prob- 
able that the evolutionary emphasis will come 
to favour characters other than those which 
distinguish modern white man. 

There are two separate and antagonistic 
t^jends In human evolution; one is prolonga- 
tiph of the growing period towards thp maxi- 
muip diffeijehtiatton possible, the other is 
f(|^^ifl$itiQh ^^^h to defer differentia- 


tion long as possible. If the future Involvei 
only an extension of the growing period it will 
produce further increase in body sUe, prob- 
ably with greater emphasis upon the Inferior 
extremities. There are, however, limits to the 
extent to which simple increase in bulk can be 
useful. Beyond the optimum further expan- 
sion becomes literally a growing handicap- — 
but there is no guarantee that human growth 
will cease at the optimum. However, tBe 
associated deferment of maturity should pro- 
duce a corresponding deferment of old age 
and a progressive increase in longevity. 
Further fcetalization, on the other hand, will 
lead to the elimination of more and more of 
the differentiated characters of the adult. The 
most outstanding change would be a shift in 
proportions, for the head would come to repre- 
sent progressively more of the whole body, the 
lower limbs progressively less. The brain 
might even attain the early fcetal proportion 
of 20 per cent, of the total body weight instead 
of its present 2 per cent, or so. 

There is little doubt that environmental 
factors have played a part in all this, 
particularly in the increasing stature and 
probably in the fcetalization of the skull; for 
modern white man— who exercises the greatest 
environmental control — shows both trends 
most obviously. Such control, which is still 
in its infancy, thus seems to foster both 
factors. Future environmental control will 
probably transcend anything that can be 
envisaged today and the result should be 
an intensification of the present tendency 
towards a compromise between the two 
extremes described here. This implies only 
the possibility of an indirect influence on 
evolution through the environment. However, 
the ability to influence evolutionary trends by 
direct interference with the living organism 
should not be beyond the scope of future tech- 
nical acJbievement. The objectives would 
depend upon the intellectual outlook at the 
time and the results may be either very poor 
or very good, although even pow it can be seen 
that those objectives should include an opti- 
mum stature, maximum cerebral development 
and the deferment of maturity for as long as 
possible. The potentialities of au Individual 
with such cerebral deyelppment and a pro^ 
tracted opportunity to explore its possibilities 
exceed anythlm: at p:^efifeht qonceiyable. 
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U.N.E.S.C.O. Programme 

SciENTiwo Apparatus Inpoemation Bureau. 

The need for an international non-commercial 
source of information upon instruments, 
apparatus, materials and techniques was 
intensified by the post-war condition of Europe. 
Not only had the countries of Europe to find 
their way into unfamiliar sources of supply 
instead of depending almost entirely upon 
German equipment and texts, but they knew 
nothing of the advances which had been made 
in the war years, especially as regards instru- 
ments. UNESCO is therefore at present 
initiating a Scientific Apparatus Information 
Bureau, or SAIB. of which the chief purpose 
will be to answer queries concerning scientific 
and technological equipment for education and 
research. It is anticipated, in view of 
unsolicited queries that have already come to 
UNESCO, that information will be sought by 
institutions of all ranks from countries in all 
stages of development-that even the great 
research centres, though having their own 
facilities for supply of information, may have 
an occasional special question. The Bureau 
will endeavour to cover: 

1. The Pure Sciences. 

2. The Medical Sciences, including anatomy, 
surgery, pharmacology, bacteriology, pathology 
and histology. 

3. The Engineering Sciences. 

4. The Industrial Sciences, including such 
subjects as industrial analysis; testing of oils; 
testing of wax and coal products; testing of 
paints, paper, plastics, rubber, soap, dyes, tex- 
tiles; assaying; glass technology; testing of 
iron, steel and cement; fbod technology , 
dehydration and processing. 

5. The Agricultural Sciences, including soil 
science, crop breeding, plant pathology, ferti- 
lizers, insecticides and fungicides. 

The Bureau will aim to supply information 
requested about new materials and appliances, 
such, for example, as the new plastics, beryl- 
lium alloys, new magnetic materials, new 
organic reagents for metal analysis, methods of 
two-dimensional chromatography, polarographic 
analysis, radar, electron microscopy, the 
ENIAC and other calculators, the betatron and 
synchroton, the radioactive isotopes and asso- 
ciated counting equipipent. It is realised that 

* Continued from Vol. xi, No. 1, p. 5. 


Information as to equipment and raateri^c 
cannot be separated from associated Infornaa* 
tion as to techniques, although the latter is 
not a primary service of the Bureau. 

SAIB is assured of co-operation from the 
Scientific Instrument Manufacturers* Associa- 
tion of Great Britain, from the Scientific 
Apparatus Makers of America, and from the 
various International Scientific Unions. Each 
of the Unions will be asked to s^ i up a Com- 
mission on Instrument Enquiries. Contact is. 
also being made with inter-goverr lental 
organizations, such as the International bureau 
of Weights and Measures, the International 
Standardization Organization, the International 
Commission of Agricultural Industries and the 
International Institute of Refrigeration. The 
various scientific societies, research associa- 
tions, universities and technological associa- 
tions in different countries are being approached. 

Science Co-opeuation Offices. 

The mutual establishment of science 
co-operation offices by different nations during 
the recent war represents the fourth stage 
reached in the history of international co-opera- 
tion in science. In the seventeenth century 
the newly founded academies of science* 
appointed foreign secretaries to communicate- 
with observers abroad. In the eighteenth 
century scientific symposia of international 
range were held irregularly in the great citiesr. 
In the nineteenth century formal international 
agreements and organization began to appear, 
beginning with the international chart of the 
heavens in 1824, and to develop through large 
international congresses meeting regularly. 
In the early twentieth century various inter- 
national unions were established and even* 
tually joined in the I.C.S.U. 

The war-tirne science co-operation offices were 
not confined to special fields of science; they 
gave attention mostly to applied science and 
to social consequences of science; and they 
were adequately supplied with staff, fund& 
and mechanical aids. On the other hand, they 
were restricted as to national scope. It will 
be remembered that the largest offices were the 
British Commonwealth Scientific Office 
Washington and the United States Scf 
Mission in London. Others included the 
Scientific Missions in London and 
the AhStralii^n Scientific Research 
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OilBce in London, and the Office of the Aus- 
ti^lian Scientific Counsellor In Moscow. 

Only one of these offices gave more attention 
to , civil matters, such as agriculture, industry 
»nd reconstruction than it did to war science: 
that was the British Scientific Office in China. 
The experience of Dr. Joseph Needham, F.R.S., 
with this office in Chungking has largely 
inspired UNESCO, in which he is Head of the 
Natural Sciences Section, with a realization of 
the value of a chain of science co-operation 
offices in peace-time. In the “bright” zones — 
so distinguished with regard to scientific and 
general cultural development — the functions of 
oo-operation could be performed through the 
international and other spontaneous associa- 
tions of scientists, and through various 
agencies of UNESCO and of the United Nations. 
The need for special Field Co-operation Offices, 
covering the whole range of hure and applied 
science and technology, and linking together 
the scientists and technologists of far-removed 
countries with their colleagues in the main 
centres, lies chiefly in the less advanced 
regions, where low standards of life are a 
potential cause of international tensions. 

It was decided to establish three offices 
during 1947 — in Latin America, in the Far 
East and in the Middle East — and a fourth in 
1948 — ^in southern Asia. Their chief functions 
are to establish various contacts and relation- 
ships; to act as a clearing house and informa- 
tion centre for the supply and distribution of 
literature, equipment, information and ideas; 
to facilitate the outward movement of reports 
and scientific information from the region; to 
advise governments, missions and specialized 
agencies; and to assist in the popularization 
of science and in the world organization of 
science with particular regard to the region 
served. It is felt, for example, that a field 
office should act as a scientific post office for 
the interchange of manuscripts and papers — ^a 
'"department of insufficient address” aiming to 
ensure that every communication reaches its 
proper destination, a destination of which the 
author himself may have only a vague 
conception. 

The Middle East office, established in Cairo 
lii July-August, 1948, operated from the 
beginning very closely along the lines fore- 
seen. It is stelfed by an agricultural chemist 
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from Belgium and a mathematicMn from 
Norway — who must deal with all branches of 
science and technology. They spent their 
first months in establishing personal relation- 
ships with colleagues in other agencies, with 
the universities and academies, and with 
government ministries in Egypt, and upon 
visits to adjacent countries. The Middle East 
office acts as agent for the Internationa] 
Scientific Unions and is endeavouring to 
initiate mechanisms for supply of information, 
books and equipment and for travel of 
scientists. Guidance has been given, for 
example, upon orientation of the work of the 
astronomical observatory, on genetics ol 
malons, on the organization of research, on 
the placing of optical technicians for experi- 
ence with Swiss firms, and on exchange of 
information with Latin America regarding 
bilharziasis and schistosomiasis. The most 
spectacular services of the office were per- 
formed at the time of the cholera epidemic, 
in obtaining from America unpublished data 
for local bacteriologists on copreant bodies in 
enteric affections, in securing type-culture 
strains of B. suhtilis and in supplying samples 
of benzpyrene. 

The Latin American office was established 
in Rio de Janeiro in April/May, 1947, staffed 
by a tropical botanist from the United Kingdom 
and a parasitologist from Greece. It has 
largely been occupied with the onerous task 
of preparing the ground for the International 
Institute of the Hylean Amazon which is 
being established through UNESCO, and it 
has therefore had to a large extent to postpone 
development of the more normal functions of 
a Field Office. Among important problems 
brought to its attention, however, has been 
the possibility of expansion of the cattle 
industry in the tropics. 

The East Asia office was opened in Nanking 
in November, 1947, staffed by a civil engineer 
from Czechoslovakia. Its initiation was eased 
by the fact that Chinese scientists were already 
accustomed to scientific liaison, through the 
operations of the Sino-British office during 
the war. Accommodation was provided by the 
Academia Sinica. Normal development, how- 
ever, was temporarily Interrupted by the ter- 
mination of the activities of UNRRA, from 
which the UNESCO field office took over certain 
assets and the responsibility of receiving and 
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distributing some millions of dollars worth of 
equipment. 

It is intended that officers in charge of field 
co-operation offices shall be from the more 
developed countries and that they shall build 
up their staffs from local personnel. 

Scientific Abstracting. 

In June, 1946, the British Medical Associa- 
tion drew the attention of the UNESCO Pre- 
paratory Commission to the siiaation in the 
field of medical abstracting, where two new 
services in English were entering the field 
simultaneously — World Ahstracts, published by 
the B.M.A., London, and Excerpta Medica^ 
supported by a group of Amsterdam publishers. 
As a result, UNESCO organized a series of 
three conferences, from December, 1946, to 
October, 1947, which eventually included 
Exccrpta Medica, World Ahstracts, the Bureau 
of Abstracts (London), Biological Abstracts 
(Philadelphia), the World Health Organiza- 
tion’s Interim Commission and the Medical 
Libraries Association of the U.S.A. Agree- 
ments were made by which Exee^pta Medica 
proposed to convert itself into a non-profit- 
making organization so as to assist collabora- 
tion; by which Excerpta Medica and Biological 
abstracts each considered withdrawing from 
certain subject fields to eliminate overlap; and 
by which the organizations were to explore 
experimentally the possibilities of collabora- 
tion by using the same panels of abstractors 
and by exchanging abstracts. 

The Conference recommended the initiation 
of further conferences by UNESCO for overall 
development in the field of biology; asked 
UNESCO to enquire into the demand for 
abstracting services in languages other than 
English and into existing facilities for trans- 
lation; and asked UNESCO to promote the 
preparation and publication of comprehensive 
multi-lingual dictionaries of the biological and 
medical sciences. It also asked UNESCO to 
set up an Interim Co-ordinating Committee of 
international non-profit-making abstracting 
organizations. Acting upon this recommenda- 
tion, UNESCO called the first meeting of the 
“Interim Co-ordinating Committee on Medical 
and Biological Abstracting^ in April, 1948, at 
Unesco House, followed by a meeting of 
some representatives of the French medical 
and biological abstracting services In June, 


1948. The Interim Committee established an 
Executive, recommended that the World Health 
organization and the Pood and Agriculture 
Organization be invited to join in sponsoring 
its activities, and recommended that the Com- 
mittee be enlarged to include six other 
abstracting services or national groups in 
addition to the four initial members. 

In relation to Social Science Abstracting, 
UNESCO has prepared a preliminary memor- 
andum describing the present state social 
science abstracting in various couiitric . This 
has been submitted to specialists for cominenL 
The original plan for an expert conference in 
1948 has been indefinitely postponed f'^u* lack 
of finance, but a documentary report will be 
prepared to serve as a basis for a later 
conference. 

To consider scientific absti*acting, UNESCO 
called an Expert Committee which met in 
Paris in April, 1948. It included Dr. A. King 
of London as chairman, Profe.ssor E. Velander 
of Stockholm as vice-chairman. Sir Donaldf 
Chadwick, Dr. E. J. Crane, Mrs. E. Cunning- 
ham, Professor F. Cuta, Dr. F, D. Duyvis and 
Professor J. Wyart. The Committee also 
included representatives of the UNESCO 
Secretariat and observers from the United 
Nations and from the World Health Organiza- 
tion. Its primary purpose was to discuss 
arrangements for an international conference 
to be held later in the year. It was decided 
to include working scientists as well as 
abstractors as members of the conference, with 
social scientists as observers, and to group 
subject fields as follows; 

(tt) Physics and Engineering; 

(b) Chemistry, pure and applied; 

(c) Biology and Medicine; 

id) Agriculture. 

In the hope of preventing overlapping, 
approaches were to be made to the I.C.S.U., 
the International Federation of Documenta- 
tion, the International Federation of Library 
Associations and the International Standardiza- 
tion Organization. Among subjects discussed 
by the Committee were definitions covering 
indexes of various types; the present scope 
and quality of abstracting services; the prob- 
lem of languages; the technique of preparing 
and issuing abstracts; the relationship between 
abstracting, indexing and reviewing services; 
standardization of abstracts; and the effect on 
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abstracting of new mechanical and electronic 
devices for classifying Information. 

tJf^ESCO is planning for a general World 
Council of Scientific Abstracting Services, in 
Collaboi'ation with other Interested bodies. It 
has funds for the Interim Committee and 
Expert Committee to be followed by an Inter- 
national Conference in 1948 and is confident 
of continuing the work in 1949.* 

(To ibe continued.) 

Science and Modern Manu- 
facturef 

SIR CLIFFORD PATERSON. 

O.B.E., D.Sc., F.R.S. 

Thoughts on the position of science in 
thodern industry and the emphasis that one 
places on the different aspects of the subject 
are inevitably drawn from one’s own experi- 
ence. Thinking on this subject is not always 
Sound and realistic. The ideas of the author 
based on his observation of events mainly 
in Great Britain. Some of his remarks may l>e 
.contentious or may apply more to English 
than to Australian conditions. One is very 
Conscious of the danger of trying to generalize 
Odn, a subject in which circumstances rather 
l,4han principles have so often to dominate 
.^^Cjsions. One can only attempt to define the 
problem, in the hope that if we understand its 
nature we shall search in the right direction 
ifior a solution. 

, What does manufacturing industry ask of 
science? The answer, we believe, is scientific 
service. Above all else, industry needs all the 
resources of science to be brought to bear upon 
its manufacturing methods, processes and 
materials, so that it may fulfil what is surely 
its first function, that of manufacturing effici- 
ently and effectively the product the purchaser 
needs. The number of new products and 
revolutionary schemes which an ordered and 
efficient industry can assimilate in a year is 
very limited, but no such limitation applies to 
additions to knowledge. 

If the priority of scientific service is 
ladmltted, rather important conclusions follow. 
Unless an Industry has within it men who can 
formulate its problems scientifically and act 
for it as interpreters of science, it cannot be 
«ci6ntiflcally alive and receptive. It cannot 
.make proper use of the results of investiga- 
|ions carried on outside the industry. Modern 

fUetailed reports of both the medical and the 
^ientlfic committee meetings may be borrowed 
ifOih the Commonwealth Office of Education ; the 
la|t©r report covers more than fifty typewritten 
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manufacture needs scientists who will Identify 
themselves with its concerns. 

In England much the greater actual volume 
of Industry is carried on by small firms. There 
are about 400 .large and medium firms with 
worthwhile laboratories and staffs. About 
£25,000,000 is spent annually within manu- 
facturing industry on scientific effort (exclud- 
ing routine testing). Those 400 firms repre- 
sent the volume of British industry which 
has an increasingly large and efficient scientific 
service from within itself. 

But what about the much larger number of 
small firms which cannot afford effective 
scientific facilities? The best of these rely on 
their wits assisted by the Research Associa- 
tions. The remainder have only their wits. 

To the small firms, the Research Associations 
are vital as their only source of scientific 
service. The type of service they need is not 
reports and advice so much as men to guide 
them through their technical and scientific 
problems. The Research Associations are now 
alive to the need to build up industrial scien- 
tific agencies which can help the smaller firms 
and they are experimenting in this direction, 
though perhaps in a rather timorous way. The 
Cotton Research Association is probably the 
most enterprising and experienced in the 
matter. The task is most difficult because the 
manufacturing staffs in small concerns are in 
their empirical way very capable, and they do 
not welcome the (to them) rather amateur 
ministrations of outside scientists. 

Perhaps one day an industry consisting 
mainly of small concerns might maintain 
collectively an agency of scientific experts 
who would have a common research labora- 
tory, but who would spend most of their time 
within the industry, centring their activities 
in the individual concerns of their clients. 
Trends in the agricultural field here, and to 
a lesser extent in England, are along these 
lines. 

This type of research association would be 
distinct from one which co-operates with an 
industry already equipped with an internal 
scientific staff, and which can thus devote 
itself to the broader background researches 
required by the industry as a whole. 

It is a great advantage to have Industrial 
units each large enough to carry Its own well 
equipped laboratory and a strong scientific 
team that can maintain direct connexions with 
World science and keep the firm’s product In 
the van of progress. A large part of the 
requirements of some products (e.g., those 
involving mainly mechanical engineering) can 
be fulfilled by first class designers, mechanical 
engineers and metallurgists. But modern 
manufacture really requires much more — 
people whose sole function It is to study the 
processes and the use of the product. 

The outioofc of the' scientific staff is, and 
should be, different from that of the factory 
production staff. Th^ latter must concentrate 
on securing steady efficient production and are 
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seldom in a position to scrutinize the industry 
in a detached way with a view to making 
changes that will upset carefully established 
manufacturing practices. There is great value 
in sympathetic criticism and scrutiny by a 
sclentiflc group whose outlook favours change 
and whose intimate associations with industry 
breeds confidence in their judgements. 

The metallurgical and chemical industries in 
England must have within them such scientific 
resources. The textile industry suffers from 
having developed horizontally rather than 
vertically. It has thus been unable to use 
science effectively because a scientific staff 
must have experimental control of all the 
materials and processes of an industry from 
beginning to end. The Cotton Research Associa- 
tion is doing splendid work towards counter- 
acting this handicap. 

It is of vital importance to organize effective 
liaison between tlie research laboratory staff 
attached to a manufacturing concern and the 
technical staffs of its factories The General 
Electric Company, in common with most large 
manufacturing concerns, consists of a large 
number of relatively independent and diverse 
factories, technically and often geographically 
separated. To fulfil the primary function of 
service to the individual plants, the internal 
organization of the laboratories must corres- 
pond with the company “set-up", but it must 
also l>e flexible enough to allow for such long- 
term researches as will, in the opinion of the 
laboratory staff, ultimately benefit their 
industry. 

An intimate knowledge of the existing 
products and processes in a manufacturing 
industry is the best source of inspiration for 
the right sort of long-term, as well as short- 
term, researches and developments, and pre- 
vents exi>enditure on unnecessary and ineffec- 
tive experiment. 

Solving the difficult problem of welding into 
a single team a group of raw but enthusiastic 
scientists and a factory staff' with long experi- 
ence and a just pride in their production skills 
and achievements depends as much on a study 
of human nature as upon a technical under- 
standing of the manufacturing processes. It 
is the essence of successful industrial scientific 
progress and does much to determine the 
internal organization of the laboratory. It is 
a continuing battle, which must be fought in 
every factory. To lay siege to the good will of 
the factory production staffs at all levels is 
an essential and most beneficial part of the 
training of the laboratory staff. 

At Wembley the laboratory staff structure 
is not organized in terms of physics or 
engineering or metallurgy, and so on, with a 
chief physicist, etc., in charge of each such 
group. It is found that there must be a 
distinct group of workers (here, mostly physi- 
cists. engineers, and chemists) with a group 
leader for each Important section of the 
companjr. In addition strong service groups — 
analytical chemists, metallurgists, X-ray 
workers and spectroscopists. and statisticians 


— constitute about 10 per cent, of the scientific 
staff and join in the specific researches of the 
other groups as required. The Wembley 
system is flexible and somewhat informal. 

Much help in the guidance of the work of 
any group is obtained from interlocking meet- 
ings attended by representatives from the 
scientific group and from the individual plant 
which the group serves. At these meetings 
the status of products and processes is dis- 
cussed from the technical and marketing 
standpoints. 

Scientific service should extend to the prob- 
lems associated with the use of the uaterial 
or equipment by the purchaser or pubi c. The 
design of so many products is vitally affected 
by how they are to be used. Picture the 
inefficiency and bungling which prevails when 
the manufacture is content to leavv. it to 
others to tell him what to manufacture or is 
told to do so. Success in the last war was in 
no small measure due to an enlightened out- 
look in this rt^spect in most fields. 

Many products, particularly those originating 
with the laboratory staff, should be pre- 
produced by them, either in the laboratory or 
ill the factory under their technical control, 
before they are 5eriousl> contemplated for 
production. This is desirable from the point 
of view of the product, because any serious 
break away from manufacturing orthodoxy is 
bound to meet with scepticism, and none but 
the originators are likely to put so much 
keenness and determination into making a 
success of an innovation. The laboratories 
should be given every opportunity to develop 
any important new idea. 

The tiy-out unit is also most desirable from 
the point of view of the laboratories and their 
staff. The effort actually to “produce" articles 
for which they themselves take responsibility 
has a great educative influence, which is 
sometimes overlooked. 

Many problems in manufacturing industry, 
such as the achievement of uniformity, can 
usually only be probed by actually making 
the article regularly over a period of many 
months, and trying it out in limited use. The 
methods ultimately used in the factory pro- 
duction of the article will not necessarily be 
identical with those used in the final labora- 
tory pre-production stage, but most difficulties 
will have been surmounted by the laboratory 
staff. 

It may be argued that these conceptions of 
science in manufacturing industry are extrava- 
gant. (In the General Electric Company the 
cost of scientific service amounts to between 
1 and li per cent, of turnover.) But if a 
manufacturing firm is to be really in the van 
of progress, nationally and internationally, it 
must have first-class scientific leaders of 
thought on its staff to act as a sort of scien- 
tific general staff. 

Secondly, the testing time of every manu- 
facturing industry comes sooner or later, when 
a new development strikes a devastating blow 
at its^best and most lucrative products. For 



48 


THE AUSTRALIAN JOURNAL OF SCIENCE 


OCTOBER 


instance, in the 1930’s the staff at Wembley, 
backed up by an intimate knowledge of the 
possibilities of the discharge lamp, dealt the 
blow to the gas-filled filament lamp, which in 
the 1920*s had seemed assured of its position. 
Others would have dealt the blow within a 
year or so, but in competitive industry one 
must be in a position of awareness to enable 
one to jump in with weight and effect. The 
long distance telephone and the steam turbine 
appear now to be in for a testing time of 
greater or less severity. For all such emer- 
gencies, first-class scientific men, backed by 
modern scientific facilities, are needed inside 
industry. 

[With great regret we record the death of Sir 
Clifford Paterson, shortly after his return to 
England after having spent four months in Au.s- 
tralia. He had visited numerous industrial organi- 
zations in all parts of Australia and New Zealand 
and he gave addresses to many scientific and 
technical bodies in both countries. Sir Clifford 
was accompanied by Lady Paterson, who always 
took great interest in his scientific work. 

Clifford C. Paterson was born in 1879. After 
four years of mechanical shop apprenticeship, 
followed by college education, he had further 
training as an electrical .shop apprentice in Switzer- 
land. For the following eighteen years he was on 
the staff of the National Physical Laboratory at 
Teddington, Blngland. In 1919 he was called upon 
to establish and organize the Research Labora- 
tories at Wembley for the (leneral Electric Com- 
pany. A^ the time of his death he was Head of 
the Laboratories and a Director of the C<)mpany. 
He had a staff of 1.200 at Wembley, to serve a 
company of 50,000 employees. 

Sir Clifford was a Foundation Fellow and Past 
President of the Institute of Phy.sics and Past 
President of the Institution of Electrical Engineers 
of Great Britain and of the Illumination Society 
of Great Britain. He took a very active part in 
the work of the International Commission on 
Illumination, of which he was Honorary Secretary. 
He was especially interested in the coming of the 
co-operative industrial Research Associations, hav- 
ing been a member of the Advisory Council of the 
D.S.I.R. w'hich fathered them and having helped 
directly in the foundation and running of several 
of them.] 


Correction 


The following typographical corrections 
should be made in the text of the article, 
Extension of our Understanding of Protein 
Function in Living Organisms, by J. W. H. 
Lugg, which appeared in this Journal, Vol, 10, 
No. 5, p. 132: 

On page 134 the first sentence under the sub- 
title ‘‘Morphological and Other Considerations" 
should be changed by substituting the word 
"of" for the word "or", to read: 

Perhaps the most fundamental problems 
in present-day biology lie in the concepts 
Of growth and development, of organiza- 
tion and form. 

The last sentence of the last complete para- 
graph on page 134 should read: 

To the hypothetical material substance 
which underlieB the locus the name “gene" 
is giyen. 


Ernest Clayton Andrews 


Ernest Clayton Andrews, who died on 
1 July, 1948, was born in Sydney in 1870. 
He entered the University of Sydney in 1891 
and came under the spell of the newly- 
appointed Professor of Geology, T. W. E. David, 
becoming later one of his most distinguished 
disciples in the science of geology. 

His earliest important contribution to geo- 
logy was his work on Agassiz’s expedition to 
the South Pacific for the study of coral reefs. 
He joined the Geological Survey of New South 
Wales in 1899, and in 1920 was appointed 
Government Geologist. He was the pioneer of 
physiographic studies in Australia, on which 
he published a number of important scientific 
papers. He was also the author of many 
publications of the Geological Survey of New 
South Wales, the greatest of which is his 
Memoir on the Geology of Broken Hill. 

In the course of his geological field work 
Andrews linked the rocks and soils with the 
plants which flourished upon them, which* 
naturally led him to take a great interest 
in the characters and distribution of the 
Australian forest flora; his observations and 
studies on such matters were published in a 
number of scientific papers, the most important 
of which dealt with the Evolution of the 
Australian Flowering Plants and the Origin 
of Pacific Island Floras. 

Andrews generously gave much of his time 
to the advancement of science in Australia on 
the councils and committees of many scientific 
bodies. He was a member of the Council of 
the Royal Society of New South Wales for 
many yeais and was President of the Society 
in 1921. For a period of twenty-five years 
he was a member of the Council of the Linnean 
Society of New South Wales, being President 
in 1937. He was an elective Trustee of the 
Australian Museum from 1924 to 1948, and 
was an Honorary Fellow of the Royal Society 
of New Zealand. On the side of mining geology 
he was President of the Australasian Institu- 
tion of Mining and Metallurgy in 1929 and 
was an Australian delegate to the Second 
Empire Mining Congress in 1927. 

He was a very active member of the Aus- 
tralian and New Zealand Association for the 
Advancement of Science and took a prominent 
part in a great number of the meetings of the 
Association in all States of the Commonwealth 
and in New Zealand. Prom 1922 to 1926 he 
was Honorary General Secretary of the Asso- 
ciation. During this period he took a prominent 
part in revising the Constitution and the 
present Constitution, adopted at the meeting 
of the Association in Perth in 1926, is based 
upon the di*aft which he made. In 1930 he 
was President of the Association at the 
meeting In Brisbane. Andrews was a prime 
mover in the inauguration of the Australian 
National Research Council. He was one of the 
original members and served on the Executive 
Committee from 1922 to 1942. 
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His scientific work was carried into a wide 
field when he attended the first meeting of the 
Pan-Pacific Science Congress at Honolulu in 
1920. There he was elected the Australian repre- 
sentative for the next Congress. This was held 
in Australia in 1923, when he was one of the 
four General Secretaries appointed for the 
organization of the meeting. He was the 
leader of the Australian scientific delegates to 
the succeeding Congresses held at Java (1929), 
Canada (1933) and the United States (1939). 
He also attended the Congress at Tokyo in 
1926 as a delegate of the Australian National 
Research Council. 

In 1927 Andrews was invited to give the 
Silliman Lectures at Yale University. He 
received many honours in recognition of his 
scientific work. In 1915 he was awarded the 
David Syme Prize and Medal by the University 
of Melbourne; the Royal Society of New South 
Wales awarded him the Clarke Memorial 
Medal in 1928; and the Geological Society of 
London awarded him the Lyell Medal in 1931. 
Ho was Clarke Memorial Lecturer to the Royal 
Society of New South Wales in 1942 and 
Muellei- Medallist of the Australian and New 
Zealand Association for the Advancement of 
Science in 1946. He was elected an Honorary 
Member of the Washington Academy of Science 
and of the Geological Society of America and 
was for many years an Associate Editor of 
Economic Geology, 

In addition to his scientific achievements 
and his devoted work for science, Andrew^s 
did much to encourage young scientific 
workers. He was a very kindly and unselfish 
man, who endeared himself to his friends and 
colleagues in all walks of life. In the latter 
years of his retirement he led a quiet life 
and devoted much of his thoughts to the 
spiritual side of living. As a product of his 
meditations in this period he published two 
small books, The Increasing Purpose in 1939, 
and The Eternal Goodness in 1948. The latter, 
dedicated to his wife, appeared a few days 
before his death on 1 July, 1948. 

Andrews’s work will for all time hold an 
honourable place in the annals of Australian 
science. 

Leo A. CorroN. 

A Method for the Compilation 
of Regional Soil Maps 

ROBERT SMITH.* 

The compilation of soil maps which will 
indicate fairly accurately the distribution of 
soils over a whole province or region is a 
project to which soil surveyors have given 
considerable thought. The kind of map required 

- __j -i. — ~ — — 1: — i 

• Council for Scientific and Industrial Research 
Soils Division Regional Officer. A paper read at 
the twenty-sixth meeting of,, the Australian and 
New Zealand Association fOt* the Advancement 
of Science, Perth, Western Australia, 1947. 


is one which is drawn to a scale of approxi- 
mately three miles to the inch and which can 
be used as a base map for general land use 
studies. Studies of whole agricultural indus- 
tries, of the incidence of soil erosion, of the 
maintenance of soil fertility, are general 
examples of this type of project. The mapping 
units chosen must be well defined and the 
soil boundaries shown on the map must be 
expressed with reasonable precision. To obtain 
this control, soils must be grouped on the 
basis of their parent materials; that is, soils 
formed from laterite are grouped together; 
soils formed from the granite-gneiss complex 
make up another group, and so witv other 
soil-forming materials. The grouping f soils 
in relation to climate, on the Other hand, 
results in very large mapping units which 
exhibit fundamentally different characteristics, 
but the boundaries of which are diffuse. Both 
Prescott’s soil map of Australia (1944) and 
Teakle and Gardner’s map showing soil and 
ecological regions of Western Australia (1938) 
exhibit this characteristic of diffuse boundaries 
to a marked degree. After allowing for the 
very broad scale of these compilations 
(approximately 150 miles to the inch) field 
workers find great difficulty in determining 
just where one zone or region gives way to 
another. For this reason the grouping of 
soils on the basis of their parent materials is 
preferred to the climatic grouping for the type 
of compilation under discussion. 

The Westfjin Australian Agricultural 
Region. 

The agricultural areas of Western Australia 
provide an example of a large compact area 
of land ior which broad-scale soil maps are 
urgently required. A slightly convex line 
drawn from the mouth of the Murchison River 
to the vicinity of Israelite Bay at the head of 
the Great Australian Bight includes all the 
actual and potential agricultural land in south- 
western Australia. The area included in this 
large tract is in the vicinity of 66,000,000 acres 
or approximately 100,000 square miles. A con- 
siderable amount of soil survey work has 
already been carried out: officers of the Depart- 
ment of Agriculture have surveyed in detail 
one and a quarter million acres of land and 
have covered a further four million acres with 
reconnaissance traverses. This land is largely 
in the eastern section of low rainfall. In the 
higher rainfall areas, the Forests Department 
has carried out in great detail soil surveys 
of selected areas, both in pine plantations and 
in indigenous forests. The total area surveyed 
is 24,000 acres. More recently the Division of 
Soils, Council for Scientific and Industrial 
Research, has carried out soil surveys in con- 
nexion with War Service Land Settlement. 
The total area surveyed is 240,000 acres. Much 
of the material from all surveys by these 
authorities has not been published and is not 
available to research and extension workers. 
At the present time, requests* for soil surveys 
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far outweigh the capacity of the available 
staff, both State and Commonwealth. Surveys 
are requested in connexion with widespread 
problems such as salinity on existing farm- 
lands as well as investigations of undeveloped 
Crown Lands with a view to land settlement. 

Western Australian Regional Maps. 

The purpose of this paper is to present the 
outline of a method that is being used in 
Western Australia for the production of 
regional soil maps. The type of map produced 
will be familiar to many readers, as one com- 
pilation, ‘‘Soil Formations of the Perth Area’', 
was reproduced in the Handbook of Western 
Australia (1947). 

The method can be carried out in three 
steps: 

(1) The study of broad soil formations over 
the area selected. Generally the area 
selected coincides with a map of the 
Lands Department 1 mile = 1 inch series 
which covers approximately 950 square 
miles. 

(2) The survey of soil types over small 
selected areas covering the broad soil 
formations. Each “spot" survey covers 
approximately five square miles and 
with six such “spots" to the sheet a 
total of thirty square miles is surveyed 
in considerable detail. This is approxi- 
mately 3 per cent, of the total area. 

(3) Prom a study of the soil pattern revealed 
in the “spot" surveys associations of 
soil types are recognized. Further 
traverses approximately one mile apart 
are then made over the whole area of 
the sheet for the purpose of mapping 
these associations which are shown on 
the final map. The map showing associa- 
tions of soil types is, of course, merely 
a refinement of the original map show- 
ing broad soil formations. 

The soil association is a broad scale mapping 
unit which has been used in Canada and the 
U.S.A. as well as in Australia. It has been 
defined as “a group of soils, with or without 
common characteristics, geographic.ally asso- 
ciated in an individual pattern". Another 
definition refers to it as “a particular land- 
scape pattern, defined according to the 
character of the soils that compose it and the 
pattern of their distribution". Overseas use of 
this term requires closer definition and control. 
Australian usage of the association has been 
as an association of soil types, the boundaries 
of which can be accurately defined. 

A Mapping Programme fob the WESTjaiN 
Australian Agricultural Region. 

This area of approximately 100,000 square 
miles embraces approximately 130 sheets of 
the Lands Department 1 mile = 1 inch series. 
At the pmsent rate of working it will take 
ahoiiit thirty years to produce broadscale soil 
maps ot each sheet. Priority will be given to 
soil surveys that are specifically requested by 


State and Commonwealth authorities, but an 
attempt will be made to round off each area 
where such surveys have been carried out. 

Results of surveys are being published In 
the C.S.l.R. Bulletin series as associations of 
soil types are mapped over the whole sheet. 
When a number of sheets in a particular area 
is completed a further publication will 
integrate the results obtained. In this way 
all survey data will be systematically exploited 
and the results passed on to research and 
extension workers with a minimum of delay. 

At the present time, maps of the following 
Land Survey sheets are being compiled by the 
Division of Soils: 


i^lieet No. 


District. 


440, 441 . . 
443, 444, 445 
416 . . . . 

1 . . . . 


Margaret- Augusta. 
Frankland River. 
Kojonup. 

Perth. 


Field Use of the Regional Maps. 

The completed maps showing associations of 
soil types are for use by research and exten- 
sion workers. The scale which has been 
selected is such that, although the area covered 
is large, the soil pattern can be related to 
individual locations and individual farms. 
Whether the map will provide sufficiently 
specific information in cases of reference 
will depend partly on the nature of the 
investigation and partly on the soils back- 
ground of the investigating officer. Officers 
of Soils Division consider that much greater 
use can be made of soil maps if research and 
extension workers using them are given a 
short but basic training in methods of soil 
classification and soil mapping. 
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Zoological Nomenclature 


At the meeting of the International Congress 
of Zoology held in Paris in July, 1948, import- 
ant and far-reaching decisioiis were taken 
with regard to zoological nomenclature. The 
whole of the international law on the subject 
is to be codified, obscurities removed and many 
provisions added on subjects not previously 
subject to regulation. Prior to the meeting, 
the International Commission on Zoological 
Nomenclature had engaged in extensive and 
world-wide consultations; during the Congress 
all members had access to the discussions of 
the Commission and the scheme finally adopted 
was approved tmanlmously by the Congress 
Section on Nomenclature and by the plenary 
session. 
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The Commission has been enlarged so that 
zoologists of any country in which a consider- 
able body of zoological work is being per- 
formed may have direct representation upon 
it. The Commission may itself call into 
membership leading specialists in particular 
fields irrespective of country. Machinery has 
been provided for consultations with the lead- 
ing scientific Institutions in any country in 
regard to the selection of its representatives. 
The standard procedures of the Commission 
have been reformed so as to prevent unre-ason- 
able obstruction by individuals and so as to 
enable decisions to be reached comparatively 
rapidly. It is hoped to promulgate the decision 
on any question within eighteen months of the 
date of application. 

The existing law as contained in the Rdgles 
Internationales de la Nomenclature ZoologiQue, 
are substantially as adopted at the Congress in 
Berlin in 1901. The object of current reforms 
is to clarify obscurities in the text, to make 
the Rr'^gles more comprehensive by introducing 
provisions on questions not hitherto included 
and, where necessary, to change the Ragles 
to bring them into harmony with the general 
wish. 

A large part of existing law Is not in the 
R()gles themselves hut in “Opinions** rendered 
by the International Commission acting in the 
judicial capacity entrusted to it by the Con- 
gress at Boston in 1907. The complex body 
of case law that has thus grown up over the 
last forty years has made the tasks of 
zoologists difficult. The decisions hitherto 
embodied only in the “Opinions” are now to 
be incorporated in the Regies. Future decisions 
of the Commission in particular cases are to 
l>e recorded in siiecial schedules attached to 
the Ragles. Those on matters of principle will 
be issued as Declarations, with the idea of 
their incorporation in the Regies after appioval 
by the next Congress. Those on individual 
cases will be issued as Opinions, to be inserted 
in the appropriate Schedule of the Rl'gles 
after the next Congress. 

The highly technical task of preparing a 
substantive text giving effect to the changes 
now determined has been entrusted primarily 
to skilled jurists. Points at issue will be sub- 
mitted to a special committee consisting of 
the Secretary, Mr. Francis Henning (United 
Kingdom), Dr. van Straelen (Belgium) and 
Professor Robert H. Usinger (U.S.A.). The 
Rdgles in their amended form will come into 
operation immediately they are promulgated. 
In the meantime, the Pj'oees Verhaux of the 
Commission will be published in its Bulletin 
of Zoological Nomenclature. 

In general it will be found that, in order 
to ward against the risks involved in retro- 
active legislation, the provisions relating to 
names already published are simpler and less 
rigorous than those to be^ applied to names 
published in the future. Thus, whereas workers 
giving new names will have at their disposal 
rules which are simple, clear and easy to 
operate, the position as regards existing names 


— especially those published before the intro- 
duction of the Ragles in 1901 — will necessarily 
be more complicated. It is hoped, however, 
that as regards generic names the difficulties 
will be largely overcome by a rapid and sub- 
stantial extension of the Official List of Generic 
Names in Zoology, for it has now been agreed 
that a name once placed on this List is not 
to be changed for any purely nomenclatorial 
(as contrasted with taxonomic) reason, with- 
out the prior approval of the Commission. 

A similar provision has been made in regard 
to the trivial names of species: tor these also 
there has now been established an Officuxl List 
of names which are not to be chan u3 for 
purely nomenclatorial reasons without prior 
approval of the Commission. The estahlish- 
ment of these two lists makes it possible for 
specialists in any group to concert proposals 
to the Commission for the insertion on the 
Official Lists of the names of the genera and 
species in their group and thereby to protect 
those names from changes for any reason 
other than taxonomic considerations. 

It had been decided at the Congress held at 
Lisbon in 1935 that detailed study should be 
undertaken on two important questions of 
nomenclature which had been a cause of 
difficulty for many years. In each case the 
report submitted to the Paris Congress pro- 
vided the basis for an agreed settlement. The 
first was concerned with the meaning of the 
expression ''Nomenclature Binaire'" as used in 
the Regies. It was agreed to substitute the 
term "Nomcnvlaiure Binomial c'\ subject to the 
incorporation of safeguards for generic mimes 
published by “binary” though not binomial 
authors. The second question was concerned 
with the nomenclature of forms of less than 
subspecific rank, a problem on which no pro- 
vision had been made in the Ragles. 

It was decided at the Paris Congress that 
similar reports should be prepared for sub- 
mission to the next Congress in regard to 
other difficult problems, including (1) the 
treatment of Family names; (2) the nomen- 
clature of Ordeis and higher groups; (3) the 
rules which should govern the emendation; of 
names; (4) the problems presented by the 
demand for the lecognition of “neotypes”. The 
Paris meeting of the Commission was faced 
with heavy arrears of applications submitted 
for decision since the beginning of the war, 
but on almost all cases it reached decisions 
which will be promulgated shortly. 

Zoologists should now have a system of law 
which will be easy to operate and will ensure 
uniformity and stability. They are also 
assured of a central authority for nomen- 
clature which will be more representative and 
international than before and should be 
capable of efficient service of high value. 
Further information may be obtained from- 
the Secretary of the International Commisslo: 
on Zoological Nomenclature, Francis Hem 
83 Fellows Road (Garden Plat), 

N.W.3, England. 
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Recent Research 

WESTERN AUSTRALIAN GEOLOGY 


The elucidation of the geology of the western 
third of the Australian continent by a handful 
of geologists is necessarily slow, so that it is 
pleasing to record the appearance of several 
geological papers of Australia-wide interest In 
a recently published volume of the Royal 
£locietv of Western Australia (Volume XXXII, 
for 1945-46, issued July, 1948). 

Cretaceous stratigraphy in the almost in- 
accessible country near the mouth of the 
Murchison River is described by E. de C. 
Clarke and C. Teichert (Greiaceous Strati- 
graphy of Lotrer Murchison River Area, 
western Australia). Over forty years ago it 
was known that sedimentary strata occurred 
in this area, but it was not until 1929 that a 
typical Upper Cretaceous fauna, including 
Uintacrbms and Marsupites, was identified by 
Mr. L. Glauert. During a short field trip in 
1$44 Professor Clarke and Dr. Teichert were 
able to show that the Cretaceous here consists 
of a series, named the Murchison House Series, 
the lower beds of which are sandstones (the 
Tumblagooda sandstones over 400 feet thick 
at the base), and the upper bed shales (glau- 
conitic, Alinga Beds, 10-75 feet thick), chalk 
{Toolonga Chalk, 35-120 feet thick and cor- 
related with the Gingin and Dandaragan chalk 
to the south), and upper light green glauco- 
nitic shales (Second Gully Shale, 92 1 - feet). 
The glauconitic shales appear U> be the equiva- 
lents of the Upper and Lower Greensand at 
Gingin. Interesting suggestions are made con- 
cerning the distribution of the Cretaceous in 
the coastal belt between latitudes 22 and 
5ir S. 

A contribution to the knowledge of Miocene 
sedimentation is made by E. de C. Clarke, 
G. Teichert and J. R. H. McWhae {Tertiary 
Deposits near Norseman, Western Australia, 
with an Appendix by Irene Crespin). Norse- 
man is situated in Pre-Cambrian gold-bearing 
country about 100 miles north of Esperance 
cn the shores of a large salt ‘‘lake”. Fossi- 
liferous deposits in the form of an opalized 
heach containing marine shells were described 
^as early as 1906 by W. D. Campbell, and since 
<that time small isolated outcrops of spongolite 
liave been found in several localities both 
ixorth and south of Norseman. The spicules of 
the spongolite were described by Hinde in 
1910. In this paper detailed descriptions of 
the fossiliferous localities are given, the follow- 
ing rock types being identified and mapped ; 
;spongolite^ unfossiliferous dolomite, fossili- 
ferous limestone. Prom a study of the Bryozoa 
In the rocks of the opalized sea beach and in 
jsome of the limestones. Miss Crespin considers 
that they are of middle Miocene age and 
tentatively suggests correlation with the Bal- 
g^bmbian deposits in Victoria and in South 
stralia. As both the Eucla limestone of the 


Nullarbor Plain and the Plantagenet Beds 
(west of Ravensthorpe) are of Miocene age, 
it is probable that these Norseman sediments 
are remnants of a sheet of sediments which 
must once have covered a considerable area 
of the southern part of the Western Australian 
shield. 

The peneplained Pre-Cambrian surface of 
the southern half of Western Australia has 
along a considerable distance of its western 
scarp-like edge the appearance of a fanlt, but 
recent detailed mapping in several areas near 
Perth has convinced Dr. R. T. Prider that 
there is no positive evidence for the existence 
of the Darling Fault {The Geology of the 
Darling Scarp at Ridge Hill). He bases this 
conclusion on detailed examination of the 
structure of the Pre-Cambrian in the vicinity 
of Ridge Hill and Armadale, together with an 
explanation of the origin of a ferruginous 
sandstone, conglomerates, sandstones, yellow 
sand, and laterite (high and low level). The 
examination of these rocks follows well known 
methods of sedimentary petrology such as 
mechanical analysis, mineralogical examina- 
tion and chemical analyses. The degree of 
sorting of the sands, the roundness of the 
component grains, and a description of their 
surface texture provide ample evidence for 
his conclusions. At the Perth meeting of the 
Australian and New Zealand Association for 
the Advancement of Science, Dr. Prider 
arranged a field excursion to Ridge Hill and 
this paper will be read with much interest by 
those who visited this area. The paper serves 
as an example of the successful elucidation of 
a geological problem by a combination of the 
methods of petrology and sedimentary 
petrology. 

Australian and New Zealand 
Association for the Advance- 
ment of Science 

HOBART MEETING 


Arrangements and programmes for the 
Hobart meeting of A.N.Z.A.A.S. are now well 
advanced and there are indications that it 
will be largely attended. The Accommodation 
Committee has so far secured 600 reservations 
for visitors, and many others have made 
private arrangements. Although all hotel 
accommodation is now booked, it is expected 
that all members wishing to attend the meet- 
ing can be accommodated, although it will be 
necessary for them to accept lodgings In 
private h 9 mes. Tliere is a great shortage of 
single rooms, and all additional bookings will 
now be shared rooms. 

The President Elect, Dr. A. B, Walkom, has 
selected as the title for his presidential address 
‘‘Gondwanaland, a Problem in Palroogeography''* 
A discussion is being arranged on "The Place 
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of the Australian National University in the 
Academic Structure of Australia’^ to be opened 
by Professor D. B. Copland. Professor Copland 
is also to deliver a public lecture on the sub- 
ject "Australia, 1949; the Basis of Economic 
Prosperity”. A new session has been organized 
on the social and international relations of 
science with the subject "Is there a Scientific 
Approach to Problems of Human Conflict?” as 
discussion theme. 

Section B (Chemistry) has so far the 
heaviest programme of technical papers, and 
concurrent sessions are being arranged 
throughout the meeting. Synruiosium topics 
include Electro-Chemistry, Chemical Education, 
Chemical Kinetics, Chemistry of Minerals, 
Modern Techniques of Analytical Chemistry, 
and Drugs. In addition, miscellaneous papers 
in the fields of Organic Chemistry, Analytical 
Chemistry, Biochemistry, and Chemical Engi- 
neering are included. 

Section C (Geology) is arranging .symposia 
on the following subjects: 

"Teaching of Geology and Geophysics”, 

"Some Aspects of Granitization”, 

"Structure, Stratigraphy, and Ore Depo.sits 
of the West Coast of Tasmania”, 

"Applications of Geochemistry”, 

"The Siluro-Devonian Boundary in Aus- 
tralia”, and 

"Evidences of Eustatic Changes of Sea 
Level”. 

Section H (Engineering and Architecture) 
has built its programmes around the topie.s 

"Hydro-Electricity”, 

"Town, Country and Regional Planning”, and 

"Building Research”. 

The medical sectiorns (I and N) have com- 
bined for a joint meeting for the whole con 
ference. This joint section has adopted the 
discussion theme "The Control of and Resis- 
tance to Infection”. Dr. Burnet’s presidential 
address is on "The Nature of Immunity”. 
This will be followed by a symposium on the 
bacteriological and physiological aspects, a 
session on chemical aspects, a session on 
experimental research aspects, and a final 
session on national health aspects. 

Section J (Education, Psychology and 
Philosophy) has a syposium on "Art in Educa- 
tidn”. The section is also arranging a 
session on Speech and Speech Therapy. 

Section K (Agriculture and Forestry) has 
found it desirable to split into two sub-sections 
for the greater part of the meeting, one sub- 
section being devoted primarily to agricultural 
problems, and the other to forestry. The 
agricultural sub-section is arranging symposia 
on the problems of pasture production, soils, 
horticultural problems and livestock problems, 
the latter in conjunction with Section L 
(Veterinary Science). 

Section P (Geography and Oceanography) 
have arranged a session on Climatology, and 
have joined with Sections G, K, and C in 
a number of other symposia. A large number 
of unclassified papers are included in the 


programmes of the sections mentioned above^ 
and other sections not mentioned. 

The demand for excursions is proving very 
much heavier than usual. The post-sessional 
general tour of Tasmania lasting seven days 
had originally been limited to twenty-four 
people, but already eighty bookings have been 
received, and the excursion has been increased 
to run in four divisions. It will not be 
possible to extend beyond this limit. Likewise 
the post-sessional geological excursion also 
overflowed and has been broken into four 
divisions with different bias. Altogether, some 
thirty-seven excursions have so far been 
organized, and a considerable propo' ion of 
these have already been booked out. Where 
possible, the Local Committee has extended 
excursions to meet the demand of visiting 
members, but limitations of accommodation 
and transport have set upper limits to such- 
extension. 

Further details of the meeting can be 
obtained from the Local Secretaries: 

Xf’uy Soulti Wales: Profes.'^or N. A. Burges, M.Sc., 
Ph.D. (Cantab.), F.L.S., Science House, IHl 
(tloiK'e.ster .Street, Sydney. 

Virtoria: B. R. Pitt, B.A., F.L.A,. c.o, C.S.I.R.. 
Information Service, 4 2.'5 St. Kilda Road, 
Melbourne. 

South Australia ; 11. S. Burdoi., D.Sc., The Univer- 
.sity of Adelaide, Adelaide, S.A. 

Western Anstralin: Professor A. I>. Ro.ss, M. A;, 
D.So.. F.B.S.F.. F.ll.A.S., P.Tn.st,I\. Iiniversity 
of We.siorn Australia, Ned’and.'^, W.A. 

Q m cuslayut : Profes.sor 1). A, Herbert, D.Sc.. Uni- 
versity of Queensland, Brisbane. Queensland. 
A'<oc Zealaud: (Mlbt'rt Ar<’hey, O.B.E., M.A., D.Sc., 
F.Z.S.. F.H.S.N.Z.. Auckland Museum, Auck- 
land. 

Australian (Utidial Territori/ : C. Barnard. D.Sc., 
Box 100, ('ard)erra. 

Tasmania: Profossoi' S. Warren Parey, D.Sc., 
M. ( .'\ust . ) 1 M.M .. I ni versit) (*f Tasmania, 
Hobart 


News 


Agriculture Conference in Australia, 1949 

The 1946 British Commonwealth Scientific 
Official Conference resolved that a Specialist 
Conference be held with the major objective 
of exploring problems (onnected with the 
integration of the three main branches of 
agricultural science — soils, plants and animals 
— to be the first of a series of Specialist Agri- 
cultural Conferences. Arrangements have been 
made to hold the Conference in Australia, com- 
mencing with sessions in Adelaide from 22 to 
31 August, 1949. After a twelve-day tour 
through soutli -eastern Australia, the final 
sessions will be held in Canberra on 13, 14 and 
15 September. The theme of the Conference 
will be PUmt and Animal Nutrition in rvUition 
to Soil and Climatic Factors. The primary 
object will be to focus attention on the prin- 
cipal gaps in our knowledge of the subject 
and on the main problems reciuiring attention. 

Membership of the Conference will be limited 
to research workers active in the fields under 
discussion, the official member.s comprising about 
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fifty delegates from the various countries of the 
British Commonwealth. Papers, however, will be 
accepted from non-delegates, and a, limited number 
of observers will be admitted. Such papers should 
be under one of the three headings — “Effects of 
Specific Soil and Climatic Factors on the Nutri- 
tion of Plants’* ; “Nutritional Problems of the 
Animal as determined by Plant and Soil” ; “Influ- 
ence of Plant and Animal on Soil Fertility”. They 
should not review present knowledge other than 
incidentally, in view of the fact that the first 
session of the Conference will be devoted to papers 
from official delegates only, upon a “Review of 
Present Knowledge of the Climatic and Soil 
Factors affecting Nutrition of Plants and Animals”. 

The organization of the Conference is In the 
hands of the C.S.l.H. and the expenses of dele- 
gate.s during the inter-session tour only will be 
borne by the Australian Government. Further 
Information may be obtained from the Secretary 
of the Conference Committee, Specialist Agri- 
cultural Conference, c.o. C.S.I.R., 314 Albert St.. 
East Melbourne, C.2, Victoria. Papers submitted 
for the Conference Sessions should reach the 
secretary by the end of January, 1 949. 

Tropical Production of Vegetable Seed 

When normal sources of vegetable seed were 
cut off by war, an examination was made of 
the possibility of producing seed for crops of 
temperate regions by growing them in tropical 
regions. It was found that little was known 
as to methods of production of vegetable 
sedd in the tropics. At the request of a Seed 
Gonfereiice held in East Africa in 1944, the 
Commonwealth Bureau of Horticulture and 
Plantation Crops sent a questionnaire to all 
likely tropical regions. The replies have been 
summarized by the Bureau In its Technical 
Communication No. 19, ^eed Production of 
European Vegetables in the Tropics. It is 
found that seeds of certain vegetables may l>c 
successfully produced in certain regions, and 
produced more quickly than in temperate 
regions. The bulletin also covers indigenous 
and naturalized tropical vegetables used in 
particular regions. The concluding section 
gives suggestions for research into such matters 
as the inter-relationships, of altitude, tempera- 
ture and length of day, and into the use of 
tropical locations to speed up the breeding of 
plants. It indicates the wide field open for 
the development of varieties of vegetables suit- 
able to tropical climates. Copies of the publica- 
tion may be obtained from The Liaison Officer, 
Commonwealth Agricultural Bureaux, 314 
Albert Street, East Melbourne, C.2, Victoria, 
at a price of 2s. 6d. 

C.S.I.R. Information Service 

The Information Service of the Council for 
Scientific and Industrial Research is now 
located at the Head Office, 314 Albert Street, 
East Melbourne, C.2, Victoria. The telephone 
is JA6611 and the Officer in Charge of the 
Service is Mr. C. M. Gray. 

Varieties of Herbage and Fodder Plants 

Bulletin No. 39 of the British Common- 
wealth Bureau of Pastures and Field Crops is 
a descriptive catalogue of Five Hundred 
Varieties of Herbage and Fodder Plants. For 


each variety, details are given of the origin, 
the authority responsible for development, the 
characteristics, adaptation, use and certifica- 
tion, together with notes on the market for 
seed. Species are grouped alphabetically and 
varieties are grouped according to the country 
of origin or use. Australian coverage includes, 
for example, fifteen varieties of feed oats and 
eighteen of fodder maize, together with recog- 
nized pasture plants such as the seven com- 
mercial strains of subterranean clover. As 
might be expected in a first edition of such 
a work, descriptions are not all of uniform 
degree of detail and coverage of all species in 
all countries has not been achieved. The index 
provides valuable access to fuller information. 
The availability of varieties useful for breeding 
from overseas or local sources may readily be 
determined from the Bulletin, with their 
genetic characters. Copies may be obtained 
from The Liaison Officer, Commonwealth Agri- 
cultural Bureaux, 314 Albert Street, East 
Melbourne, C.2, Victoria, at a price of 18s. 9d. 

Study Year Scheme 

Last year the West Australian Association 
of University Women inaugurated a scheme 
whereby a British woman graduate could be 
given a year in Australia to study and to 
recuperate from the effects of the war. Miss 
Audrey Stratford, B.Sc., lecturer in charge of 
Physiology at the London Polytechnic, and 
Honorary Secretary of the London Association 
of University Women has been chosen as the 
recipient of this l)enefit. She will study “The 
Effects on Skin Circulation of Acclimatization 
to High Temperatures and Conditions of 
Drought”. 

**Journal of Sedimentary Petrology** 

Professor W. H. Twenhofel, University of 
Wisconsin, Madison, is editor of the Journal 
of ^Sedimentary Petrology, a publication of the 
Society of Economic Palaeontologists and 
Mineralogists which is a division of the 
American Association of Petroleum Geologists. 
He has intimated that papers from Australian 
workers in this or allied fields will be welcome. 
The Journal contains short articles on various 
aspects of sedimentary rocks: mineralogy, 
mechanical composition, stratigraphy, etc. As 
the publication of accepted papers is usually 
within six months to a year from the time of 
dispatch from Australia, and as reprints are 
available at a reasonable cost, the publication 
in this Journal of investigations by Australian 
workers would ease the present difficulties and 
delays of publishing in the established journals 
of Australia. 

Importation of Books from U.S.A. 

The Department of Trade and Customs has 
arranged for an increased allocation of Ameri- 
can dollars for the purchase of scientific and 
technical books. The fixed annual amount Is 
divided into four equal quarterly portions: if 
a quarterly quota is not completely expended 



Australian Science Abstracts 

SUPPLEMENT TO THE AUSTRALIAN JOURNAL OF SCIENCE, 

October, 1948 

EDITOR : N. H. WHITE, Faculty of Agriculture, Sydney University, Sydney. 

All communications concerning abstracts should he addressed to the Editor. 


Vol. 27 



No. 2 

Chemistry (Continued) 

14650-14656 

Agriculture (Continued) 

14657-14716 


CHEMISTRY* 

(Continued.) 


14650. Reuter, F. H. The Alkaloids Very Bad 
Australian Grown Tobacco. J. Ausl. Chem. Inst., 
XV, 1948, 266. — The finely powdered tobacco was 
extracted with aqueous ammonia and benzene and 
the alkaloids separated by fractional di.stillation 
and precipitation. There w'as no evidence that 
bad smoking tobacco could lie attributed to the 
presence of substantial amounts of siib.sidiary 
alkaloids. 

14651. Simmonds, D. H. Isotopes as Indicators 
in Biochemical Research. /. Ausi. Chem. Inst., 
XV, 1948, 13. — A review of the principal methods 
of isolating and estimating stable and radio-active 
isotopes. Twenty-six references. 

14652. Simmons, L. M. The Mechanism 
Underlying the Formation of Aqueous Negative 
Binary Homoazeotropi^s. /. Proc. Roy. Soc. N.S.W., 

Ixxx, 1946, 196. ' It is suggested that the boiling 

point of solutions in water of soluble electrolytes 
is a function of both the ions and the molecules 
present. The ions raise the boiling point of the 
solution above the boiling point of pure water, 
whilst the molecules rai.se or lower it according to 
whether the boiling point of the pure electrolyte is 
above or below KXh' C. As the concentration of an 
aqueous solution of a strong volatile acid is increased, 
the boiling point will fall when the effect of the 
increasing quantity of umlis.sociatcd molecules is 
greater than that of the ions. A weak electrolyte 
in aqueous solution is insufficiently dissociated to 
produce a detectable boiling point maximum unless 
the boiling point of the pure electrolyte is very 
close to 160^ C. The boiling point of an aqueous 
homoazeotrope of a monobasic acid thus appears 
to be an undetermined function of the boiling point 
of the pure acid and the strength of the acid at the 
concentration of its aqueous homoazeotrope. 
Fixteen references. 


14653. Stokes, R. H. Modern Experi nental 
Techniques in the Measurement of Vapour Pressures 
of Aqueous Solutions. J. Aust. Chem. Inst., xv, 
1948, 24. — A review of methods of accurate measure- 
ments of vapour pressures. Nine references. 

14654. Sutherland, K. L. The Determination 
of the Surface Fhiergies of Solids. /, Ansi. Chem. 
Inst., XV, 1948, 268.- .\ review of methods, results 
and theories. Sixty-five references. 

14655. Tiautncr, E. M., Ncufcld, O. E., and 
Rodwcll, C. N. The Titration of ITyo.scine, 
Hyoscyamine and Atropine with Picric Acid in 
Chloroform. Separation and Ei actionation of the 
Picrates. ]. Aust. Chem. Jnst., xv, 1948, 55. — 
H3*o.scine, In^o.scyamine and the related bases can 
be accurateh" titrated in chloroform solution 
using dimethvl-amino-azo-benzene as indicator. 
However, hyoscyamine and atropine picrates are 
very soluble in chloroform, whilst hyoscine picrate 
is onl\' : pai iugly soluble and is precipitated 
completely by the addition of ether, benzene or 
petroleum ether. A procedure is given for the 
approximate determination of 10-90% h^xiscine 
in chloroform-trichlorethvlene solution, involving 
titration with picric acid lolIov\ed by separation of 
the hyoscine picrate. 

14656. Trautner, E. M., and Polya, J. B. 

Notes on a Variation of tl'C Schot ten -Baumann 
Reaction. J. Aust. Chem. fust., xv, 1948, 52. — 
The acid to be esterified is treated in jietroleum 
ether with thion^drhloride and the resulting acid 
chloride poured into a methanol solution of 
magnesium methylate at 40-50° C. After keeping 
at this temperature for one hour, the mixture is 
allowed to stand overnight. After acidification and 
dilution with water the ester is extracted with ether. 


AGRICULTURE (see Vol. 26, No. 6.) 
(Continued.) 


2. CROPS, PASTURES AND CROP 
PRODUCTION. 

14657. Ament, B. D. The Way to Better 
Pastures in the Central West. N.S.W. Ag. Gaz., 
Iviii (7), 339-343; (8). 403-408; (10), 521-523; 
(11), 585-588, 1947. — Main benefits of pasture 
improvement discussed under headings of soil 
fertility maintenance, soil erosion control, influence 
of carrying capacity and weed control. Recom- 


mended pasture mixtures and notes on species. 
Establishment and management and seed jiro- 
duction. 

14658. Anon. Experimental Work and Results, 
State Research Farm, Werribee. J. Agr. Vic., 
xlv (8). 337-353. 377- 387. 392, 1947. -A description 
of the scope of the farm and the results of experi- 
mental work with the breeding of cfTcal varieties, 
fertilizers, rate of seeding, cereal diseases, crop 
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rotations, green manuring, flax, field peas, weed 
control. 

14669. Anon* Div. of P.I. The Growing of 
Celery. N.S.W. Ag, Gaz., Iviii (1), 3-8. — Methods 
for production of high-class celery in N.S.W. 
described 

14660- Anon* Ag. Gaz. N.S.W., lix (1), 12.— 
Cabbages are very hardy and can be grown success- 
fully in most parts of the State. They are treated 
as spring and summer or winter crops, irrigated or 
non-irrigated according to climate. Soil and 
climatic requirements, cultural methods, harvesting, 
marketing, varieties and cabbage seed production 
are described. 

14661. Anon* The Growing of Sprouting 
Broccoli. N.S.W. Ag. Gaz., Iviii (11), 600-602, 
1947. — The vegetable is increasing in popularity. 
Soil and cultural requirements are similar to those 
for cauliflower. Details of manuring, cultivation, 
harvesting, marketing, diseases and pests. 

14662. Anon* Great Lakes Lettuce — A Useful 
Imported Variety. N.S.W. Agr. Gaz., Iviii (2), 
61. — ^Variety suitable for summer cultivation, 
particularly in inland areas. It is not prone to 
“ bolting." 

14663. Anon* Spray Residue on Tomatoes — 
Acid Dip Method of Removal. Ag. Gaz. N.S.W., 
Iviii (8), 409-410, 416, 1947. — Tomatoes placed in 
dipping cases and immersed in diluted HCl for 
1-1 J minutes, then into lime bath. Convenient 
method for farmers described. 

14664. Clydesdale^ C. S*, and Burns, S* G* 
Linseed Growing. Q. Ag. /., Ixvi (3), 133-137. — 
A long fallow is essential for the growing of linseed 
on the Darling Downs. Method of seeding, 
harvesting, marketing and varieties are described. 
The need for dusting to control the corn -ear worm 
is discussed. 

14665. Clydesdale, C. S* Canary Seed. 
Q. Ag. /., Ixvi (1), 5-6, 1948. — Harvesting of seed 
has proved a useful source of revenue in wheat 
lands of the Darling Downs. Methods of soil 
preparation, seeding, grazing and harvesting are 
described. 

14666. Cook, L* J* Baking puality of Wheat 
Varieties. *S.A. J. Ag., li (4), 174-177, 1947.— A 
summary of the quality tests being conducted with 
wheat varieties in South Australia. The new 
varieties Scimitar, Dirk, Warigo, Ridley and 
Javelin are generally superior to older commercial 
varieties. 

14667. Curtcis, W* M, The Growing of Nicotiana 
rustica. N.S.W. Ag. Gaz., Iviii (9), 451-452, 1947.— 
The cultivation of N. rustica is being attempted in 
Australia as a source of supply of nicotine sulphate. 
Yields of up to 5,000 lb. per acre were obtained 
in N.S.W, Contract price is lid. per pound of 
dry leaf. Fertile soils are required. Cultural 
methods are similar to those for tobacco. 

14668. Dickenson, H. R* The " Kinburn " 
Pasture Plots, Cressy — Report of Ten Years' 
Trials. Tas. J. Ag., xix (1), 1948, 3-7.— The results 
from experimental grazing plots laid down in 1937 
of temporary pasture plots are discussed. The 
application of molybdenum has proved most 
promising. 

14669- Donald, C* M* Competition between 
Pasture Species, witih Reference to the Hypothesis 
of Harmful Root Interactions. J. C.S.I.R., xix (1), 


32-37. — Experiments with as.sociated pairs of 
pasture plants did not produce any evidence of 
harmful root interaction. 

14670. Elliot, H* G*, and Gardiner, C* A* 
Yarloop (White Seeded) Subterranean Clover. 
J. Agr. W.A., xxiv (3), 1947, 228-230. — Description 
and method of establishment of this new commercial 
strain. 

14671. Ferguson, W* G* Irrigation of Lucerne 
in Queensland. Q. Ag. Ixv (1), 1947, 46-51.— 
Irrigation of lucerne in Queensland is restricted 
mainly to the S.E. portion of the State. Autumn 
seeding on a well-prepared porous alluvial soil. 
Methods of weed control, irrigation, haymaking and 
renovation. The irrigated stand lasts 5-10 years, 

14672. Graham, T. G* Activities of the Bureau 
of Tropical Agriculture. Q. Agr. J ., Ixvi (2), 1948, 
69-81. — The pasture development work on the 
South Johnstone station is described. Chief 
attention has been given leguminous plants and 
Centrol has been very promising. Sarawak bean, 
Desmodium and Stylo have given good results, but 
Calopo has been disappointing. Various grass- 
legume mixtures are under test. Paspalum scrobic- 
ulatum is promising. 

14673. Godden, A* T*, and Loveridge, J* A. 

Chain Wires for Planting out Row Crops, N.S.W. 
Ag. Gaz., Iviii (12), 1947, 627-628.— Measured 

" links " of 16-gauge wire are used by vegetable 
growers in the Central Tablelands to attain accuracy 
in planting out. 

14674. Harper, R* S. " Tatinter " — -A New 
Victorian Tomato Suitable for Processing and 
Marketing. /. Agr. Vic., xlv (11), 519-524. — The 
variety was released in 1944. It is a mid-.season 
variety suitable for northern Victoria and is grown 
for factory and market. Dwarf or semi-dwarf in 
habit, round flattened large fruit. A detailed 
description is given of this promising variety. 

14675. Hatt, H. H*, and Hillis, W* E* The 
Manna of Myoporum platycarpum R.Br. as a 
Pos.sible Commercial Source of Mannitol. 
J. C.S.I.R., XX (2), 1947, 207-224. -A single tree 
may exude 11 Ib. of mannitol per year, which is a 
yield comparable with those of rubber and tur- 
pentine trees. Method of isolation of the mannitol 
from the exudate is described. The tree grows in 
semi-arid areas and the collection of manna may be 
a commercial proposition, particularly if the trees 
could be artificially incised to produce the exudate. 

14676. Hope, R*, and Giles, J. E* Rock-melon 
Variety Trials in the Mildura District. J. Agr, Vic., 
xlv (i2), 1947, 557-560. — A variety trial was 
carried out in 1945-46 in the Mildura district, where 
rock-melons yield very well. The trials indicated 
the superiority of strains of Hale's Best. Because of 
considerable variation in this variety there is need 
to develop pure seed of superior strains. 

14677. Hughes, C* G. The Introduction of 
Badila Cane into Queensland. Q. Ag. J., Ixvi (3), 
1948, 150-154, — An historical account. 

14678. Kershaw, C. J* Celery Trials. Tas.J.Ag., 
xvii (4), 319-;7326. — Recommendations made regard- 
ing cultivation of celery on Mowbray Swamp area. 

14679. King, N* J* Velvet Beans for Green 
Manuring. Q. Ag. J., Ixvi (3), 1948, 148-150. — - 
Varieties of Velvet Bean were tested at Bundaberg 
in the 1946-47 season and gave promising results in 
comparison with the Poona Pea. 
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14680. Ludbrook, W- V, A Yield Trial of Top 
Crosses between a Victorian Strain of Funk's 
Yellow Dent Maize and Twelve American Inbreds. 
J. A.I.A.S., xii (4), 139-141. — Top crosses from 
two of the inbreds gave substantial increases in yield. 
The method used may be a possible substitute for a 
full-scale programme of raising hybrid seed which 
is hardly justified in view of the small area grown. 

14681. Mertin» J. V, Oat Improvement in 
South Australia. /. Ag. S.A., li (11), 1948, 

532-537. — A general survey of the varietal and 
acreage position of oats in South Australia. There 
is an increasing demand for an oat capable of high 
production of green forage. The te^ unique being 
used in testing varieties at Roseworthy College is 
desjztibed 

>-/^682. Morrow, J. A., Killeen, N* C., and 
Bath, J* G* Development of Clover-ley Farming 
at Rutherglen Research Station. J. Dept. Agr. 
Vic., xlvi (1). 1948. 13-20, 49-40.— Clover-ley 

farming is described as the rotation of cereal crops 
with or without fallow with sub-clover pastures. 
Experiments have been designed since 1922 to 
measure the improvement to soil fertility effected 
by this method. Fertilizer trials and cultivation 
practices in connection with clover-ley farming are 
described as well as rotational and manurial trials 
on regularly cropped land. 

14683. Morrow, J. A., Killeen, N. C., and 
Bath, J. G. Rutherglen Research Station — 
Experimental Work and Results. /. Agr. Vic., 
xlv (12), 1047, 537-545, 563.— Describes the 

scope of the experiments at Rutherglen. This 
report deals specifically with j)asture investigations. 
Plots topdressod with superphosphate have carried 
2-1 ewes per acre as compared with 1*3 ewes on 
unfertilized plots. The eftect of topdressing w'as 
apparent for more than one year. The carrying 
capacity of clover pasture is only slightly greater 
than that of improved natural pasture. Top- 
dressing and grazing trials are described. 

14684. Noonan, J. B. Production of Field Beans 
in New England. *V.S.IF. Ag. Gaz., Iviii (11), 
1947, 575-577; (12). 629 -633.— Australian con- 

sumption is now ,3,000 tons per annum, of which 
less than half is produced locally. In N.S.W. the 
New England district is best fitted for the pro- 
duction of the crop. Soil and climatic requirements 
of the crop, cultural methods, harvesting, marketing, 
varieties, diseases and pests. 

14685. Orman, A. C. Growing Green Peas. 
iV.5.VF. Ag. Gaz., xlix (2), 1948, 6,5-68. — Treated 
as an autumn, spring and summer ciop according to 
climate. Cultural methods, harvesting and mar- 
keting are described. If there is a glut of green peas 
on the market, the crop may profitably be left for 

14686. Orman, A. C. The Growing of Water- 
melons. N.S.IV. Ag. Gaz., lix (4), 1948, 190 192.— 
Soils and soil preparation, seeding and harvesting 
of watermelons and varieties are described. 

14687. Orman, A. C* Prevention of Sprouting 
in Potatoes. N.S.W. Ag. Gaz., lix (,3), 1948, 
128-129, 164. — Methylester of alpha naphthalene 
acetic acid and “ Barsprout ” were used in trials, 
and “ Barsprout " gave excellent results. There 
are commercial possibilities for the treatment of 
main-crop potatoes. 


14688. Pugsley, A* T,, and Hockley, S. R, 

Flax Varieties and Flax Breeding. S.A. J. Agr., 
li (2), 1947, 65-70. — Results of variety trials 
conducted at the Waite Institute for the .seasons 
1943-1946 show the general superiority of the Liral 
varieties to Concurrent and Giza Purple except in 
seed production. Wada, a rust-resistant variety 
bred in Western Au.stralia, was promising in 1946. 
Crosses have been made to obtain rust resistance, 
rapid winter growth and dual purpose types. 

14689. Quinn, N. R. Outdoor Tomato Culture. 
S.A. J. Ag., li (2), 1947, 56-64. — Describing soil 
requirement of crops and methods of seed selection, 
seedling propagation, manuring and field trea"‘ment 
of the crop. 

14690. Quinn, N. R. Gl:.sshouse Tomato Culture. 
/. Dept. Agr. S.A., li (4), 1947 ; li (5), 224-226.— 
Method of planting, training, pruning, watering, 
cultivation practices, ventilation and temperr ture 
control and varieties. 

14691. Raphael, T. D., and Walker, W, F, 

French Beans. Tas. J. Ag., xvii (3), 270-278. — 
Report on varietal tests over a three-year period 
and recommendations given. 

14692. Ross, A. R. The Growing of Green 
Manure Crops in the Orcliards of the Stanthorpe 
District. (;. Ag. /., Ixv (6), 1947, 389-395.— 
Leguminous cro}>s should be grown whenever 
pos.siblc. A winter-growing .species m’^st be 
selected. Blue lupins has proved the most 
successful, with rye tlie best of the cereals. Time of 
planting and cultural methods arc discus.sed. 

14693. Scott, R. C. New’ Wheat Varieties and 
Disease Resistance. S.A. J. Agr., li (11), 1948, 
527. -The pedigree, characters and disease re- 
sistance of new^ varieties of wheat in South Australia. 

14694. Shirlow, N. S. Richmond Wonder 
French Bean — A New Vleavy-Vielding, Disea.se- 
Resistant V.i.rieLy. Ag. Gaz., Iviii (9), 

1947. 459.- -Richmond Wonder (Clarendon 
Wonder X Wellington Wonder) possesses good re- 
sistance to halo blight and angular leafspot, crops 
well in hot weather and maintains an attractive 
appearance. Description of the variety. 

14695. Snook, L. G. L ocallv Grown Leguminous 
Seeds. J. Agrir. W.A., xxiv (4), 1947, 300-312.™ 
The chemical composition and food value of 
leguminous seeds, growm under local conditions, 
is given in detail. 

14696. Soutter, R. E. Progress in Wheat 
Breeding, 1946-47. Q. Ag. J., Ixv (2), 1947, 
101-114. — Locally bred varieties and strains, and 
introduced varieties were grown in row trials and 
di.scase reaction, yield and grain samples compared. 
A number of new hybrid selections show promise. 
Varieties and some crossbreds are described. 

14697. Thomas, I. New Cereal Varieties in 
Western Australia, f. Agr. W..4., xxiv (4), 1947, 
341. — Particulars of the wheat variety Diadem 
and the oat Orient. 

14698. Thomas, P. H. The Ta.smanian Hop 
Industry. J. l^as. Dept. Agr., xix (2), 1948. 79-87. — • 
A description of the crop, with cultural methods 
and varieties. 

14699. Underwood, E* J., and Millington, A. J. 

Further Studies with Cereal Hays in Western 
Australia. J. Agr. W.A., xxiv (4), 1947, 249-258. — 
Reports on the experiments to measure curing losses 
and yields of hay cut at different stages. Lx)ss of 
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dry matter was negligible. With the later cuts there 
was a very serious decline in digestible proteins. 
Kecommendations for fodder conservation in the 
Western Australian wheat belt are given. 

14700. Wfaittett J* W. Temporary Pastures for 
the Wheat Rotation. Ag. Gaz., lix (1), 

1048, 10-11. — Recommended mixtures for different 
zones. 

14701. Williamson^ J. A. Hay Straddles. 
N.SAV. Ag. Gaz., lix (4). 1948, 178-181— .Details 
with diagram are given for the construction of a 
straddle for a haystack. 

3. SOILS AND FERTILIZERS. 

14702. BurvilL G* H. Soil Salinity in the 
Agricultural Area of Western Australia. /. Aust. 
Inst. Agric. Sci., xiii, 1947, 9-19. — Soil salinity has 
caused severe losses in Western Australian agri- 
culture. Soil erosion occurs on areas bared by 
salinity. Reclamation involves (i) restriction of 
ground water movement ; (ii) use of salt-tolerant 
plants to maintain a ground cover. 

]470:L Fraser, H. A, Wise Land Use on Wagga 
Soil Conservation Research Station. /. Soil 
Conserv. Sew. jV.S.ir., iii, 1947. 108-112.— 

Land use redesigned, retiring land above 8% slope 
from cultivation ; waterways and graded banks 
constructed. 

14704. Kaleski, L. G. Con.servation Farming in 
the Temora District. /. Soil Conserv. Serr. N.S.W., 
iii, 1947, 96-100. — Sound rotations involving a 
minimum period under bare fallow, lay land and 
retention of stubbles successful. 

14705. Rossiter, R. C* The Effect of Potassium 
on the (rrowth of Subterranean Clover and other 
Pasture Plants on Crawley Sand. 2. Field Plot 
Experiments. /. Count'. Sci. Ind. Res. Aust., 
XX (,’l), 1947, 389-401. — Potassium fertilizer 

improved subterranean clover. Deficiency symptoms 
include bronzing of the upper portion of older 
leaflets, followed by reddish brown spots which lead 
to chlorosis and marginal necrosis. Healthy 
leav^es contained 0-9% K, as compared with 0-4% 
to 0*6% in leaves showing dehciency symptoms. 

14706. Rossiter, R. C., and Kipps, E* H. 

The Ellect of Potassium on the Growth of Sub- 
terranean ('lover and other Pasture Plants on 
Crawley Sand. 1. I’ot-culture Experiments. 
J. Counc. Sci. Ind. Res. Aust., xx (3), 1947, 
379-388. — In pre.sence of pliosphate marked 
response to potassium in later growth of sub- 
terranean clover. Grasses did not respond to 
potassium. Gypsum depressed growth, possibly 
due to toxic effect of sulphate. 

14707. Sloan, W* J* S. Some Aspects of the 
Problem of Soil Erosion C'ontrol in Queensland Cane 
Fields. Qd. Agric. J., Ixv (3), 1947, 165-171.— 
Widespread erosion occurs on the cane fields when 
clean cultivated. Avoidance of slopes over 10%, 
contour cultivation and soil cover suggested. 

14708. Stephens, C. G. Pedogenesis Following 
the Dissection of Lateritic Regions in Southern 
Australia. Counc. Sci. Ind. Res. Aust., 1947, 
Bui, No, 206.— Various degrees of truncation and 
dissection following laterite formation expose 
different layers of the laterite profile which become 
the parent material for the soils now observed. 
Examples of soil series formed on. the different 


horizons are given. These occur in each of the 
States of southern Australia and Tasmania. 

14709. Stewart, J* The Development of Inverell 
Soil Conservation Research Station. /. Soil Conserv. 
Serv. N.S.W., iii, 1947, 113-118.— Severely gullied 
farm with much sheet erosion on arable areas. 
Land use redesigned and experiments laid down to 
study run-off. 

14710. Taylor, T. P. Erosion Control in the 
Australian Capital Territory. J. Soil Conserv. 
Surv. N.S.iV., iii, 1947, 101-107. — Sheet erosion 
widespread, gullying common in grazing country. 
Reports success from pine plantations on damaged 
areas. 

4. PLANT DISEASES. 

14711. Anom Diseases of Chrysanthemums. 
Agric. Gaz. N.S.W., Iviii (10), 1947, 635-540.— 
Brief (iescriptions of fungus, nematode and virus 
diseases and their control. 

14712. Anon. Downy Mildew (Blue Mould) of 
Tobacco. Ibid., Iviii (11), 1947, 571 -574.— Brief 
description of the disease, with recommended 
control measures. 

14713. Anon. Diseases of Stocks. Ibid., lix (1), 
1948, 32-35. — Brief description of bacterial, fungus 
and virus diseases of stocks, and their control. 

14714. Anon. Diseases of Daifociils. Ibid., 
lix (11), 1948, 83-86. — ^Brief description of fungus, 
nematode and virus diseases and their control. 

14716. Angcll, H. R. The Influence of Fertilizers 
on Take-All of WTieat. J . Conn. Sci. Ind. Res., 
XX (3), 1947, 372-378. — The percentage of plants 
with roots affected with Ophiobolus graminis was 
not significantly different in control plots and in 
variously fertilized plots, but the percentage with 
whiteheads or incipient whiteheads was significantly 
different. This difference appears to indicate that 
resistance to the develojiiuent of the (li.sease may be 
induced by fertilizer treatment. The percentage of 
whiteheads was significantly lower in plots manured 
with a mixture of ammonium sulphate and super- 
phosphate, with or without trace elements. 

14716. Best, R. J, Further Studies on the 
Physical States Assumed by Tobacco Mosaic Virus 
in Vitro. Aust. J . Exp. Biol, and Med. Sci., xxv (3). 
1947, 283-290. — -Data are presented concerning the 
physical states assumed by pure preparations of 
tobacco mosaic virus at various concentrations of 
virus and NaCl. In the absence of salt, when the 
virus is less than 1%, an isotropic sol is obtained ; 
when the virus concentration is lietween 1% and 
2% a two-phase system of isotropic sol and bire- 
fringent crystalline liquid in equilibrium, and at 
higher virus concentrations only birefringent liquid 
phase is obtained. At low salt concentrations 
(<0'01 M for univalent salts) the .sequence is the 
same but the limiting concentrations of virus are 
higher. At intermediate salt concentrations, the 
upper limit varying with the nature of the salt 
roughly between 0-1 N and DON, the virus is 
precipitated slowly in the form of birefringent 
tactoids. They assume the form either of long 
flexible fibres or of aggregates of shorter fibres. 
At high salt concentrations (at and above the 
coagulating concentration for rapid precipitation of 
virus, i.e. from about 0*6 N and upwards) the 
virus is precipitated from solution in the fonn of 
birefringent microtactoids. 
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upon scientific and advanced technical books, 
then the unused balance may be applied to 
the importation of trades and crafts books 
and similar manuals. No unused part of the 
quarterly portion may be carried forward. 
Educational and research institutions would 
therefore be well advised to make arrange- 
ments to spread the purchase of American 
books through the year so as to relieve the 
October-December quota. 

School in Marine Biochemistry § 

Thanks to the co-operation of ^he Division 
of Fisheries of the C.S.l.R. in providing accom- 
modation and material, a School in Marine 
Biochemistry was held at the Marine Bio- 
logical Laboratory, Cronulla, N.S.W., in the 
week commencing 7 August, 1948. The pro- 
gramme was designed to allow the investiga- 
tion of problems which could not be satis- 
factorily undertaken by students away from 
the natural environment of the organisms. It 
included the following: 

Interrnediary M etahoHsni . The occurrence of 
cutochrorne oxidase and succinic dehydro- 
genase determined in tejeosl, elasmo- 
branch and molluscan tissue. 

Phosiihatase.s. An investigation of the 
enzymes in stingiay muscle which hydro- 
lyse pyrophosphate and glycerophosphate. 

AtiijnoniogenesLs. The course of ammonia 
formation in tlie blood and tissues from 
AmUira and stingray. 

Oxygen confiiimptioii in relation to Ofimo- 
rcgulation, using Papes as the experimental 
animal. 

Tlie course was attended by studenis in the 
Third Year of Biochemistry at the University 
of Sydney. (See also Nature, 19 June, 1948.) 

Smithson Research Fellowship 

In accordance with the liequest of the late 

E. W. Smithson, a Fellowship has been estab- 
lished to promote “research in natural science, 
with a view to the discovery of new laws and 
principles rather than the exploitation of what 
is known”. The Fellowship is open to all 
subjects of the British Commonwealth and 
Empire and is controlled by a Committee 
representing the Royal Society of London and 
the University of Cambridge. The appointment 
will be made for four years but may in excep- 
tional circumstances be renewed by the Com- 
mittee for further periods of one year each. 
Normally the Fellow will be required to carry 
out his research at the University of Cam- 
bridge as a member of that university. The 
stipend will be £900 a year and the Fellow 
will be required to contribute to a super- 
annuation scheme. 

**The Atom and Human Welfare” 

A series of public lectures and discussions 
was arranged by the Royal Society of New 
South Wales and delivered in the month of 
July through the Extension Board of the 
University of Sydney, as follows: 


D. P. Mellor, The atom and radioactivity. 

R. E. B. Makinson, Artificial transformations 
and nuclear fission. 

F. Lions, Atomic physics and human welfare 
(generation of power; radioactive tracers). 

G. H. Briggs, International control of atomic 
energy. 

Chemical Engineering 

The Senate of the University of Sydney has 
accepted the following benefactioi ^ on behalf 
of its newly formed Department of Chemical 
Engineering — £600 from the Shell Oil Co. of 
Australia Ltd., £150 from the Neptune O Pty. 
Ltd., £250 from the i^tlantic Union Oil Co. 
Ltd., and £125 for prizes from W. G. Wright. 

A foundation Chair of Chemical Engineering 
has been established in the New South Wales 
Institute of Technology, with a salary of 
£1,500 per annum. 

University of Sydney 

Mr. W. M. Robb, M.A., has been appointed 
Registrar of the New Plngland University 
College. The Mechanical Engineering Depart- 
ment lias received a gift of a variable com- 
pression engine from the Ccmmonwealth Oil 
Refineries and two ceiitiifugal pumps from 
Mather and Platt Ltd. The Department of 
Geology has received a benet’action of £350 
from the North Broken Hill Pty. Ltd. The 
(''ommonwcalth Bank of Australia has given 
£200 towards the completion of the research 
laboratories of the Departmeul of Veterinary 
Physiology. 

Tucker-Price Research Fellowship 

The Tuckei‘-Pric(‘ Fellowship is awarded at 
Girtori College, Cambridge, for research in 
mathematics, natural sciences, engineering, 
medicine, experimental psychology, physical 
geography or agriculture. Women who are 
graduates or have taken honours in the final 
degree examination are eligible, with prefer- 
ence to those between tw^enty-five and thirty- 
five years of ago. Tenure is for three years, 
at £250 a year in addition to residence. Applica- 
tions should reach the Secietary of the College 
by 15 January, 1949. 

Australian National University 

The first professorial appointment to the 
Australian National University is that of 
Dr. A. H. Ennor, to the Chair of Biochemistry. 
Professor Ennor is thirty-five years of age. 
After graduating at the University of Mel- 
bourne with distinction in chemistry, physi- 
ology and biochemistry, he w^as for several 
years biochemist at the Baker Institute for 
Medical Research. He carried out work under 
grants from the National Health and Medical 
Research Council and in 1942 joined tne 
Chemical Warfare Section of the Ministry of 
Munitions. In 1944 he obtained the degree of 
Doctor of Science and in 1945 visited chemical 
warfare centres overseas on behalf of the 
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Australian Government. In 1946 and 1947 he 
was engaged in research in the Department 
of Biochemistry in the University of Oxford, 
as a research fellow of the Wellcome Founda- 
tion. At the time of his appointment to the 
National University, Professor Ennor was 
senior biochemist of the Commonwealth berum 
Laboratories, Melbourne. Arrangements have 
been made with the Serum Laboratories for 
the work of his Department to be housed there 
until university accommodation is available. 

Obituary 

Mrs. Ada a’Beckett, C.B.E., whose death is 
announced, was formerly lecturer in Biology 
in the University of Melbourne. She was the 
first woman to be appointed to the staff of that 
university. 

The death is announced of H. B. Kirk, 
Professor of Biology in the Victoria University 
College, New Zealand. 

Royal Society of London 

Sir Stafford Cripps has been elected a Fellow 
of the Royal Society under the provision of 
Statute 12. 

The following have been elected foreign 
members: D. W. Bronk, Director of the 
Eld ridge Reeves Foundation for Medical 
Physics in the University of Pennsylvania; 
L. E. J. Brouwer, Professor of Mathematics in 
the University of Amsterdam; Maurice 
Caullery, formerly Professor of Biology at the 
Sorbonne; L, C. Pauling, Professor of Chemis- 
try at the California Institute of Technology. 

United States Awards 

The United States Medal for Merit, which is 
the highest award made to a civilian by the 
President, has been given to Sir Alexander 
Fleming and Sir Howard Florey for their war 
service in connexion with penicillin. The 
following awards have been made by the 
United States Academy of Sciences: Henry 
Draper Medal, to H. A. Bethe, of Cornell, for 
his contributions to astronomical physics in 
relation to the generation of stellar energy; 
Agassiz Medal, to F. A. V. Meinesz, of Utrecht, 
for his contributions to oceanography; Walcott 
Medal, to A. G. Vologdin, of Moscow, for his 
studi(?s of Pre-Cambrian and Cambrian algae, 
especially the Archaeocyatha. 

The third annual award of the Sugar 
Research Foundation, of value 5000 dollars, 
has been made to Dr. Leslie F. Wiggins, of 
the Chemistry Department of the University 
of Birmingham. The work of Dr. Wiggins has 
been chiefly in finding an efficient conversion 
method for laevulinic acid. From this he has 
derived products such as sulpha drugs, anal- 
gesics and nylon ingredients. The sodium or 
calcium salt of the acid makes a good anti- 
freeze, cheaper than glycol or glycerine. Other 
products include drugs for reducing blood 
pressure, solvents, emulsifying and wetting 
agents, a synthetic coconut flavour, and a 
wholly chemical method for producing lactic 


acid. Dr. Wiggins has been appointed Research 
Director of the recently created Imperial 
College of Tropical Agriculture, Kingston^ 
Jamaica. 

The Night Sky in November and December 

The summer solstice of the Earth occurs at 
December 22d. 09h. New moon occurs at 

November Id 16h. 02m., December Id. 04h. 44m. 
and December 30d. 19h. 44m., Eastern Aus- 
tralian Time; Full Moon occurs at November 
17d. 04h. 31m., and December 16d. 19h. 11m., 
Eastern Australian Time. The Moon is suc- 
cessively in conjunction with Mars, November 
4d. 03h.; Jupiter, November 5d. 06h. ; Saturn, 
November 24d. 12h.; Venus, November 28d. 
16h.; Jupiter, December 3d. 02h.; Mars, 

December 3d. 03h.; Saturn, December 21d. 19h.; 
Venus, December 28d. 16h. Mars and Jupiter 
are in conjunction at December Id. 18h. 
Mercury is a morning star in November but 
is close to the sun in December. Venus is a 
morning star, two hours ahead of the sun; 
Mars an evening star nearly two hours behind 
the sun, while Jupiter moves forward past it. 
Saturn l ises about two hours before midnight 
early in November and about two hours after 
midnight late in December. 

Social Sciences 

A Section for Social Sciences has been 
created in the Division of Higher Education 
of the United States Ofllce of Education. It 
is to serve as a clearing house for information 
concerning teaching and research techniques. 
The staff is to include Dr. Claude E. Hawley 
as Associate Chief for Social Sciences and as 
specialist for Political Science, Dr. Otis W. 
Freeman as specialist for Geography, Dr. J. 
Laurence Phalan as specialist for Economics 
and Dr. Jennings B. Sanders as 'specialist for 
History. The address is: Federal Security 
Agency, Office of Education, Washington 26, 
D.C. 

The Olympic Torch 

The investigation for the design of the torch, 
to be carried in turn for fifteen minutes by 
each of 1600 runners to the recent Olympic 
Games, was undertaken by Dr. L. R. B. 
Shackleton, of the Fuel Research Organization, 
D.S.T.R., England. The torch had to be light, 
easy and sure to ignite, without high fire risk 
in storing, and with a visible but not very 
smoky flame. It was decided to use hexamine 
in tablet form, w'ith the addition of 6 per cent 
of naphthalene to make the flame visible in 
all weathers. After trial of prototype torches 
and subserjuent modifications, the external 
design was produced by an architect, R. Lavers, 
in die-cast aluminium alloy. Seven tablets of 
fuel were enclosed in a perforated metal 
cylinder with an inner sleeve concealing the 
lower three tablets. As the upper tablets 
burned away, the lower reserves were forced 
up into the burning zone by a spring. A tablet 
of nitrate composition was placed on top of 
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the fuel pack to facilitate lighting, with a 
quick-match protruding through the perforated 
container to enable Ignition. To preserve the 
fuel and avoid accidental ignition, the tablets 
were enclosed in a nitrocellulose cover and the 
container was seal-capped with adhesive tape. 

Visual Aids in Learning Science 

A set of three strip films, 35 mm. wide, has 
been prepared by The Macmillan Company for 
use with the third edition of J. W. Mavor’s 
General Biology and Lahoratory Exercises in 
General Biology which have just been pub- 
lished. The films illustrate only ti:ree selected 
sections of the text. Two of them are botanical 
— on the alternation of generation of plants 
and on plant physiology — and consist largely 
of drawings and diagrams which to some 
extent include figures that appear also in the 
text. The third film is on life through the 
ages and comprises material not included in 
the text. 

In conjunction with the revised edition of 
Part I (Physical Geology) of the Textbook of 
Geology by Longwell, Knopf and Flint, just 
published by John Wiley and Sons, a set of 
250 Kodachrome slides has been prepared and 
issued. Most of the photographs were taken 
for the purpose by Assistant Professor O. E. 
Childs of the Colgate University. They include 
only a few (iiagrams, as it is intended tliat the 
text should be the medium for presenting 
diagrams while the coloured slides can give 
a more realistic impression of geological field 
forms and agent-actions and of rocks and 
minerals. 

A monthly television programme drawn 
from museum material is presented by the 
Museum of Natural History, Cleveland, 11. S. A. 
The Museum also includes a brief weekly 
television programme in connexion with its 
juvenile “Explorers’ Clubs”. For the latter 
purpose it has covered subjects such as Indian 
life, fur-bearing mammals, care of pets, bird 
migration and signs of spring. 

The International Unions 

UNESCO G rant s-in- Aid 

The chief purposes for which the various 
grants-in-aid to the International Scientific 
Unions for 1948 will be allocated are as follows. 

International Council of Scientific Unions, 
130,934. Expenses of travelling, secretarial 
work and publication for the Executive, for 
Joint Commissions and for ICSU-UNBSCO 
liaison. 

International Astronomical Union, $21,880. 
Support for the International Latitude Bureau 
and International Time Bureau; part travelling 
expenses for the General Assembly; pub- 
lications. 

I.U. of Biological Sciences, $22,945. Travel- 
ling expenses to the Congresses of Genetics, 
Zoology and Entomology; publication of Con- 
gress reports; subsidies to Sections of Botany, 
Cell Biology, Embryology, Entomology, 
Genetics, Microbiology and Zoology; various 


grants, e.g., to Marine Biological Stations, 
International Microscopic Collection and 
abstracting; four travel grants to non-European 
scientists. 

I.U. Chemistry, $11,325. Travelling expenses 
and publications in connection with the Com- 
missions of Tables of Constants, of New 
Analytic Reagents, of Study of Fats, of Macro- 
molecular Chemistry, of Encyclopaedias and 
Documentation. 

I.U. Crystallography, $8,000. Publication of 
Acta Crystallographica and Struct' r re Reports. 

I.U. Geodesy and Geophysics, $34,270. Con- 
tributions to the permanent international 
services, including the Int. Seismoi ^ical 
Summary. Int. Time Bureau, Int. Bureau of 
Isostatic Reductions and Int, Latitude Service; 
to the Int. Comparison of geomagnetic standard 
instruments; major publications of the con- 
stituent A.ssociations of the Union; travelling 
expenses for the General Assembly. 

1 IJ. Geography, $2,000. Travelling expenses 
for the Lisbon Congress. 

I.U. Histoiy of Science, $8,900. Travelling 
expenses for the Executive and Commissions; 
publications. 

LU. Theoretical and Applied Mechanics, 
$7,200. Travelling expenses and publication for 
the General Assembly. 

I.U. Pure and Applied Physics, $15,300. 
Travelling expenses for the Executive and the 
Commissions of Symbols, of Units and Nomen- 
clature, of Radioactivity, of Optics; Symposium 
on the Physics of Metals; travel grants for 
physicists working in a country other than 
their own; reports of Commissions and of Sym- 
posia on Cosmic Rays and on Physics of Metals; 
publication^ of the International Centre of 
Documentation for Optics 

I.U. Scientific Radio, $9,000. Travelling 
expenses and publication for the General 
Assembly; publication of the Monthly Bulletin 
and Special Reports. 

Additional grants from UNESCO for Inter- 
national Congresses include; Zoology, $3,000; 
Genetics, $4,000; Entomology, $3,000. Grants 
for Special Agencies include: International 
High Altitude Research Station, Jungfraujoch, 
$4,000; International Zoological Station, Naples, 
$10,000; International Commission on Zoologi- 
cal Nomenclature, $10,600; International Asso- 
ciation of Microbioloigsts for Centres of Type 
Culture Collections, $25,900. 

It will not be posible to pay all of these 
grants in dollar funds. In selecting invited 
participants who will receive transportation 
expenses to meetings, preference will be given 
to scientists from war-devastated countries and 
also to young scientists. 

An analysis of the grants-in-aid shows that 
they are allocated to various purposes as 
follows: 

Transportation expenses for meet- 
ings of symposia, commissions, 
etc $38,644 
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Transi>ortation expenses for meet- 
ings of general congresses and 


assemblies $44,040 

Travel grants $11,000 

Publications $49,530 

Permanent international services . . $39,500 
International laboratories and stock- 

rooms $39,400 

Overhead for administration of 

grants $11,060 


$233,174 


The approximate distribution among the 
sciences is: 

General sciences, including history of 


science 16-3% 

Physical, celestial, earth and chemical 

sciences 46*4% 

Biological sciences 37*3% 


The UNESCO granls-in-aid will help the 
realization of about 120 different projects, the 
meetings of about 450 scientists at about 50 
international conferences, the publication of 
about 40 reports, bulletins or journals and the 
work of about 30 international services, labora- 
tories and stockrooms. 

Personal 

Mr. R. M. Gascoigne, M.Sc., A.A.C.I., has 
been awarded an Imperial Chemical Industries 
Fellowship and has gone to work for three 
years with Professor A. Robertson in the 
Department of Organic Chemistry at the 
University of Liverpool. 

The H. G. Smith Memorial Medal for 194 S 
has been awarded by the Australian Chemical 
Institute to Dr. M. R. Lemberg, Ph.D., A.A.C.I., 
biochemist of the Royal North Shore Hospital, 
Sydney, in recognition of his contribution to 
the chemistry and biochemistry of the respira- 
tory and bile pigments and related enzymes. 
The Medal, which commemorates H. G, Smith 
(1862-1924), of the Technological Museum, 
Sydney, is awarded annually for an outstand- 
ing contribution to the development of chemical 
science in Australia. 

Arrangements have been made for Dr. Frank 
Dixey, geological adviser to the Secretary of 
State for Colonies and Director of Geological 
Surveys, to visit Fiji to discuss plans for a 
geological survey of the territories of the 
Western Pacific High Commission. The Bureau 
of Mineral Resources, Australia, in conjunction 
with Zinc Corporation Ltd., is studying the 
application of geochemical techniques in 
selected areas, with the guidance of Dr. V. P. 
Sokoloff, of the United States Geological 
Survey, who is spending six months in Aus- 
tralia for the purpose. 

The Scientific Societies 

Ttoyal Society of Tasmania. 

August : T. D. Raphael — Bees, the production of 
pedigree stock. 

September: Geological research in Tasmania, 


Royal Society of New South Wales. 

Liversidge Research Uecture : Ian Lauder — Some 
recent work on the separation and use 
of stable Isotopes. 

Septtember : I. A. Brown — Occurrence of the 
Brachiopod Genus Plectodonta Koz- 
lowski at Bownlng, N.S.W. 

G. D. Osborne and P. B. Andrews — Struc- 
tural data for the northern end of the 
Stroud-Gloucester Trough. 

R. C. Jj. Bosworth — The concepts of 
Resistance, Capacitance and Inductance 
in thermal circuits. 

Royal Society of Victoria. 

Augu.*3t : N. H. Rosenthal (lecture) — Visual aid 
in education. 

September ; P. O. Law (lecture) — The Australian 
National Antarctic Research Expedition. 
1947-1948. 

Royal Society of South Australia. 

August ; Discussion on the Scientific Investiga- 
tion of problems affecting the develop- 
ment of Northern Australia. 

Medical Sciences Club of South Australia. 

August ; S. McLean — Staphylococcal bacterio- 
phages and their use in typeing strains 
of .staphylococci in epidemics, 

P. Nossal — A new catalytic function Of 
oxy h sem ogl oh i n . 

D. J. B. Kerr -The dynamics of haemo- 
globin catalysis. 

N. D. Crosby- -A physiological approach 
to the problem of Fhniresis. 

September : M. F. Pulsford — Microphthalmia in 
pigs. 

J. A. Lewis— Tht^ insulin treatment of 
.schizophrenia and some theories as ta 
Its mod€‘ of action. 

D. A. LeMessurler — Sensory reception 

areas in the rat (‘ortex. 

Royal Society of Wc.*itcrn Austrolia. 

June: C. .\. (larclner and E. M. Watson — 
Eucnlyptns oleosa : the varieties and 
their oil yields in South- We.stern Aus- 
tralia. 

R. E. Stewart — Investigations on the leaf 
spot of black mulberries caused by 
Septoffloevm mori. 

S. E. Terrill -Notes on the use of the 
term “laterite” and on laterites In the 
Darling Range near Perth. 

British Astronomical Association. N.S.W. Branch. 

Omcers, 1948-1949: President, W. H. Robertson; 

Hon. Secretary-Treasurer, J. H. Catts ; 
Editor, W. H. Robertson ; Assistant 
Editor, E. M. Mitchell. 

August ; H. W. Wood — Some statistics about 
comets. 

W. Cl. Hanson -Astronomy and Ancient 
Egypt. 

September : J. H. Catts — Ice ages. 

October ; J. B. Sidgwick — Aperture, focal length 
and focal ratio. 

Linnean Society of New South Wales. 

September: T. B. Kiely — Preliminary studies on 
the Ascigerous stage of Phoma citri-r 
varpa Me A Ip. and its relation to Black 
Spot of Citrus. 

V. May — Studies on Australian Marine 
Algae iv. Further geographical notes. 

G. H. Hardy — Miscellaneous notes on 
Australian Diptera. xiv. Venation and 
other notes. 

H. Oldroyd — Diptera of the Territory of 
New Guinea, xiv. Family Tabanldae, 
Part III. Tabaninae. 

October ; S. J. Copland — Taxonomic notes on the 
genus Ablepharus (Sauria. Scincldae), 
ii. The races of Ablepharus bumetti 
Oudennana. 

X. M. and J. M. Mackerras— Revlslonal 
notes on Australasian Simullidae 
(Diptera). 

R. H. Wharton— -New species of SlmUr . 
liidae from New South Wales, 
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A. R. Woodhlll — Observations on the com- 
parative survival of various stages of 
AMea (Stegomyia) aoutellaris Walker 
and Aedea (Stegomyia) aegypti Linnaeus 
at varying temperatures and humidities. 

J. Crockford — Bryozoa from the Upper 
Carboniferous of Queensland and New 
South Wales. 


Letters to the Editor 

The Editorial Committee invites readers to 
forward letters for publication in these columns. 
They will be arranged under tw« headings: 
(a) Original Work; (b) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 

Original Work 

Influenza-A Strain from 1948 Outbreak 
in Melbourne 

The type of influenza- A virus which was 
responsible for the 1947 epidemic of influenza 
in the United States and against which the 
(Mirrent influenza vaccine failed to protect has 
been shown by Rasmussen, Stokes and Smadel 
to be more closely related to the Australian 
strain CAM, isolated in the previous year, than 
to any previous strains. In view of the possi- 
bility that further changes in tlie antigenic 
type of influenza virus may be detected in 
Australia before they appear in the Northern 
Hemisphere, it is desirable to record the occur- 
lence of a strain of influenza-A virus which 
shows some antigenic difference from those 
isolated in earlier years. 

The strain FJS was isolated in May, 1948, 
by the usual technique of amniotic inoculation 
from a pool of throat washings in a small 
school epidemic in Melhouine, Four of the 
seven patients tested showed a significant 
antibody rise to the new strain. The accora- 
imnying table shows in outline the serological 
relationship of the new strain to the 1946 
Australian strain CAM and the 1947 American 
FMI. The litres are those of anti-ha*magglu- 
tinin titrations of representative human sera 
made by the standard method used in this 
laboratory from the epidemics concerned. 


Berum 

FJS (1948) 

Vinis. 

FMI (1947) 

CAM (1946) 

1946 Australia — 




To . . 

20-20 

30- 30 

<10-320 

He . . 

<1(K-<10 1 

i 10- 40 

<10-100 

Cl . . 

<10-30 

<10-240 

<10-360 

1947 America — 




Oa . , 

16-60 

40-240 

<10- 40 

Bn . . 

15-60 

80-320 

80-320 

1948 Australia— 




An . . 

<10-80 

30-240 

15-320 

Ku . . 

2(^80 

60-160 

15-240 


It will be seen that the new strain is nearer 
PMI than CAM. A point of interest, the signi- 
ficance of which will be discussed elsewhere, 
is that 1948 sera neutralize the 1946 strain 
readily but the 1946 sera have no significant 
effect against the 1948 strain. 

Dried virus of strain FJS has been sent to 
several overseas laboratories. 

S. G. Anderson. 

The Walter and Eliza Hall 

Institute of Medical Research, 

Melbourne. 

25 August, 1948. 

Reference 

Rasmtissen^ a. F., Jnr., Stokes, Julia C. and 
Smadri., J. C. (1948); Amer. Jour. Hygiene, 
47, 14J. 


A Differential Comparator Operating at 
Radio-Frequency 

This appavatus provides a rapid and accurate 
conductrimeti ic method of comparing the con- 
centration of solutions and for mixing fresh 
supplies of a reagent without the employment 
of a chemical balance. 

The comparator consists oi two conducti- 
metric tubes G and G' (Figure I). Each is 
complete with a screening cylinder, a rectifier 
(either a fixed crystal or a ‘Westector” is 
suitable), and a radio-frquency choke (Blake, 
1947, a and b); these are enclosed within an 
earthed metal screening case and are shown 
by dotted lines in Figure I. It is convenient 
to place thu micro-ammeter M and the control 
knob of the potentiometer in front of the case. 
A micro-bui otte B can be attached to the side 
of the latter, provision being made to enable 
it to be raised or lowered as desired alx)ve the 
solution. 

By depressing and releasing a rubber bulb 
X at the head of the burette, the latter is 
filled with a saturated solution of the required 
reagent. Small measured quantities are 
ejected by gradually tightfuing the thumb 
screw S. The lead 0 which makes connexion 
to a radio-frequency oscillator (the latter is 
not shown in the figure) should be screened. 
Instead of balancing the output from a single 
rectifier as in Blake, 1947b, a similar result 
is achieved by the employment of two rectifiers 
Re and Re' which are connected in opposition 
thus enabling the voltage applied to the micro- 
ammeter to be adjusted to zero by means of 
the potentiometer P. H and H' are radio- 
frequency chokes, and C and C' are condensers. 

Above each of the conductimetric tubes are 
reservoirs V and V'. A syringe (not shown in 
Figure I) is connected to U by a lengtli of 
rubber tube. An air inlet valve or a tap is 
provided which can be operated when desired 
in order to bubble air through the solution to 
stir it. 

The method of operation when mixing a 
solution is as follows: 



60 


THE AUSTRALIAIi JOURNAL OF SCIENCE 


OCTOBER 


A sample of the standard solution which 
it is desired to match is drawn up into each 
of the conductimetric tubes. When only a 
very small quantity is available small con* 
tainers as shown at D in the figure holding 
only two or three cubic centimetres can be 
employed. 


X 



Figure I. 

A radio-frequency current is applied simul- 
taneously to the two acceptor electrodes E and 
E'. This is regulated by a coupling condenser 
C which should be incorporated in the 1175 kc. 
oscillator. 

The needle of the micro-ammeter is then 
balanced to zero by adjustment of the potentio- 
meter P. After this the container under the 
right hand conductimetric tube is removed 
and replaced by a large container (of any 
cubic capacity desired) containing the new 
solution the concentration of which need only 
be a rough approximation to that required. 
Comparison is made with the standard solution 
in the left hand tube and either more reagent 
or more distilled water is added until the 
meter again balances at central zero. During 
preliminary stages the reagent or water is 
added by means of a pipette and the final 
critical agreement between the two solution 
concentrations is achieved by use of the micro- 
burette. 

Titrations can also be carried out with this 
apparatus. (1) Using only one conductimetric 
tube. In this case the left hand tube should 
be empty and is kept out of action by closing 
tap T. (2) Alternatively, both of the conducti- 
metric tubes may be filled with the solution 
under analysis and the reagent added only 
to that in container D'. The Potentiometer 
is used to set the needle of the micro-ammeter 
at any desired position on its scale before 
commencing in similar manner, to that de- 


scribed by the writer (1947b) for the zero- 
shunt. 

G. G. Blakk. 

Department of Physics, 

University of Sydney. 

12 July, 1948. 

References 

Blakh, C. G. (1947a) : Jour. Scient. Instruments, 
— ( 1 94 7l>) : This Journal, 10, No. 3, 80-82. 


Photolysis of Cellulose in the Presence 
of Tungstic Acid 

Recently it has been shown that tungstic 
acid finely dispersed on dry cellulose (paper, 
cotton, artificial silk, etc.) turns blue when 
exposed to light. This photochemical reaction 
is reversible and the preparation loses its 
colour when protected from light (A. Bollinger, 
1946). Subsequently the cellulose which 
seemed to be necessary for the reaction was 
examined. For this purpose circles of filler 
paper of high purity (Whatman, No. 40, 11 cm. 
diameter) were impregnated with a colloidal 
tungstic acid solution, protected from light, 
and dried in a desiccator or in air at room 
temi)erature as described before. Then for a 
week or more they were exposed to sunlight 
(winter sun) behind a plate-glass window. 
Immediately on exposure to the sun’s rays the 
papers began to turn blue and reached the 
maximum colour, a deep sky-blue, in less than 
thirty minutes. Overnight these papers lost 
their colour which was restored again as soon 
as exposed to the morning sun. 

As a first approach to the problem, these 
papers, after exposure to sunlight, were 
examined for water-soluble reducing substances 
at daily intervals. They were folded up and 
transferred to a test tube and then extracted 
with cold water (alx)ut 5 ml.) for five minutes. 
The aqueous extract was then filtered through 
a water washed filter. This procedure was 
repeated once, and then three times with hot 
water. The combined filtrates were neutralized 
with O'l N sodium hydroxide using phenol- 
phthalein as Indicator. By this method the 
filter papers were found to contain 0-4 to 0*8 ml. 
0-1 N acidity. The neutralized filtrate was 
concentrated to 10 ml. and 6 ml. of the con- 
centrate was used for the determination of 
reducing substances by the method of Somogyi 
(1926). The results were expressed in terms 
of glucose. 

One day of exposure to sunlight brought on 
a reduction of the extract amounting to about 
0'06-0*l mgm. of glucose. This increased In 
subsequent days and reached an approximate 
maximum of 3 mgm. after 7-10 days. With 
dinitrophenylhydrazine a precipitate was 
readily obtained from these reducing water- 
extracts. With phenylhydrazine a precipitate 
formed, which on microscopic examination 
seemed to consist mainly of osazones of cello- 
biose and some related di- or tri-saccharides. 
This was supported by the hydrolysis of the 
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aqueous extract with 4N hydrochloric acid, 
which now yielded a glucosazone on treatment 
with phenylhydrazine. Simultaneously the 
value for reducing substances, expressed as 
glucose, increased to about twice the value 
obtained before hydrolysis of the water extract, 
i.e., 6 mgm. or 0*6 per cent, of the cellulose 
exposed to the sun. 

Filter papers impregnated with the stable 
aqueous solutions of the heteropolyacids of 
tungsten, such as phospho-, silico-, and boro- 
tungstic acid turned grey or grey-blue when 
exposed to light. When protected from light 
they lost their grey colour. However, the 
colour change of the filter papers impregnated 
with heteropolyacids was definitely slower 
than with tungstic acid preparations and it 
took approximately twenty minutes for a 
noticeable colour to develop. Nevertheless, 
degradation took place as with tungstic acid 
and after five days of exposure to sunlight the 
water extract of the filter paper was found to 
contain 0-2 per cent, of reducing substances, 
which increased to 0*4 per cent, after a(dd 
hydrolysis. 

More marked effects could bo obtained by 
exposing the impregnated filter papers to the 
rays of a mercury vapour lamp. After inter- 
mittent exposure totalling twelve hours, 0-5 per 
cent, of the cellulose impregnated with silico- 
tungstic acid was found to be water-soluble 
and reducing. About 1 per cent, of the cellu- 
lose was found to be present in the form of 
glucose in the hydrolysed water extract. 

It has been known for a considerable time 
that sun, and particularly ultra-violet light, 
have a detrimental effect on cellulose fibres 
and tissues. Recently Heuser (1944) has 
summarized the literature on the subject. 
Present experiments, however, indicate that 
the addition of small amounts of tungstic acid 
may intensify this degradation about tenfold. 
As pointed out before, filter papers impregnated 
with a solution of sodium tungstate (about 
1 per cent.) and sulphuric acid (OOGN) and 
then dried, were found to contain 0-6 per cent, 
glucose after ten days exposure to sunlight. 
Controls treated with sulphuric acid only 
yielded 0*06 per cent, glucose. 

These experiments indicate that air-dried 
cellulose, when exposed to sunlight or the 
rays of a mercury vapour lamp, saccharifies 
to an unexpectedly high degree in the presence 
of small amounts of tungstic acid. 

Besides theoretical considerations in con- 
nexion with the mechanism of this reaction, 
the question will be examined whether a 
similar process of cellulose degradation plays 
a role in nature or has any practical applica- 
tion. 

A. Bolliger, 

N. T. Hinks. 

Gordon Craig Research Laboratory, 

Department of Surgery, 

University of Sydney. 

8 September, 1948. 
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Views 


A Reply to Dr. Burnet 

I feel compelled to reply to D‘ . Burnet’s 
article in the last issue of this Journal is it 
appears basically opposed to a well tested 
conviction of my own. I am convinced -hat 
teaching and research react each to improve 
the other. In particular I believe that the 
best type of education, the kind that develops 
the originality and flexibility of thought which 
are first essentials in the present rapidly 
changing world, comes from a teacher ' who is 
actively practising the development of new 
patterns in thought; in other words, from 
one who is in active research worker. Dr. 
Burnet’s suggested professor with his emphasis 
on organization and interest in mechanical 
studies such as visual aids and aptitude tests, 
gives me a depressing picture very character- 
istic of efficient mass production but lacking 
the most vital feature in education, the 
development of the individual original ability 
that should have some place in the mental 
make-up of all students. 

What I have so far written sounds vague 
and unpractical. I shall endeavour to make 
it concrete by speaking of my own laboratory. 
I claim that in this laboratory the application 
of the closest relationship between teaching 
and research has been demonstrably success- 
ful. In the field of lesearcli the laboratory 
has published since the war nineteen papers, 
all of substantial research content. Most of 
these have appeared in well known British 
and American journals, and six more have 
been accepted for publication. I feel that these 
facts give an answer to Dr. Burnet’s rather 
contemptuous reference to part-time research. 

The two senior members of our staff, Dr. 
Cruickshank and myself, have been actively 
concerned in the work recorded in these pub- 
lications. We have also both made experi- 
ments in teaching methods which I would 
claim have been successful. In Dr. Cruick- 
shank’s case an account of some of his 
developments in the teaching of experimental 
work in first and second year physics courses 
will appear shortly in the American Journal of 
Physics. Of more importance in view of the 
present controversy is that Dr. Cruickshank 
will be prepared to give an account of this 
work at the coming Hobart meeting of 
A.N.Z.A.A.S. I hope that Dr. Burnet and 
others interested in the matter will manage 
to find time to attend this session as his 
method is essentially one which emphasizes 
the research approach to teaching. 

In my own case, I have experimented in 
adult education; an account appeared in this 
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JouimAL, Vol. X, No. 2. If this account is 
read It will be seen that the teaching is 
entirely based on a research approach. For 
the last three years I have experimented in 
primary teaching and I continually experiment 
in university lectures. Such success as I have 
achieved springs entirely from my continued 
fresh contact with bench research. 

In this laboratory during the war we 
successfully solved certain optical problems in 
which others in more favourable conditions 
had been unsuccessful. This success was the 
direct result of immediate contact with the 
problem by the heads of the department. 
Teaching was at once necessary at all levels, 
from research methods to principles of elemen- 
tary optics and special hand techniques. A 
production annexe using new methods was 
quickly built up as a result of a close research-^ 
teaching liaison. It made useful contributions 
to Australia’s part in the war. 

Dr. Burnet’s article appears to be inspired 
by his belief that all is not well with Aus- 
tralian science teaching. It seems relevant 
for me to state what I think is wrong with 
Australian science. In my opinion too many 
people sit for too long on boards, instead of 
working at science. The longer they sit on 
boards the less they remember what this 
science is all about. On the other hand, the 
more they sit on boards the more wealth and 
power they accumulate and the more they sit 
on boards. (I seem to see Dr. Burnet’s pro- 
fessor sitting on a great many Iwards.) More 
and more money is spent on organizing less 
and less science. Organizing science in Aus- 
tralia suggests to me heaping bed clothes on 
an infant till it suffocates and no longer needs 
the food it doesn’t get anyway. 

To sum up, I am convinced that the best 
teaching in science comes from people who are 
actively engaged in research. These provide 
best that essential factor in education, the 
development of the individual originality of 
a student. On the other hand, research benefits 
by the research man teaching outside his 
specialty, because he is prevented from keep- 
ing his mind in too narrow a track, and 
because outside analogies and applications 
widen his approach to his specialty. I present 
the record of my own laboratory in support 
of these contentions. 

I do agree, however, that Dr. Burnet’s 
suggested method would be more successful 
than mine would in producing masses of 
machine made medicos. 

A. L. McAulay. 

University of Tasmania, 

20 September, 1948. 


'^Science at the Cross Roads” 

The points raised by Mr. Withers in his 
recent letter^ with reference to my previous 
contributions* were not new and were dealt 


with in my reply of October, 1947. Anyone 
interested In the interpretation of the two 
original articles^ may readily judge, by reading 
them, who is responsible for misinterpretation. 

ILSE RosjJnthal-Schneider. 

University of Sydney, 

20 September, 1948. 

^This Journal, ii, 29. 

*Ibid., 161; 10, .^4. 

^Nature, 12G, 225; 126, 497. 


Reviews 


/ Agriculture 

Technique oe Breeding for Drought Resist- 
ance IN Crops. By T. Ashton. (Technical 
Communication No. 14, Commonwealth 
Bureau of Plant Breeding and Genetics, 
Cambridge, 1948. 34 pp. ) Obtainable 

from the C.A.B. Liaison Officer, 314 Albert 
Street, East Melbourne, C.2, Victoria. 
Price: 3s. 2d. 

The publication reviews the more important 
literature relating to the complex problems 
of breeding for drought resistance in the 
principal farm crops and in some grasses. 
There is a bibliography of 124 references. 

Much of the account is devoted to wheat, in 
regard to which Russian sources are well 
covered. Mention is made of tne Triticnm- 
Agropyron hybrids. Wild oats, maize, sweet- 
corn, barley, rice and millet, together with 
mixed crops (some tropical and sub-tropical) 
are only very briefly covered. It is unfortunate 
that grass species are considered as crops, 
when it is becoming increasingly recognized 
that drought-resistance in grasses must be 
considered in relation to pasture problems, 
especially grazing practice. 

The communication brings out the fact that 
extraordinarily little specific breeding for 
drought resistance has been undertaken. This 
may be mainly due to the complex nature of 
physiological reactions to drought and the 
consequent difficulty of securing reliable 
criteria or standards with which to work. 
Simple direct measures, whether of a morpho- 
logical character or based on osmotic pressure 
or transpiration, have been found quite un- 
reliable. The more recent attempts at pro- 
viding indirect indices have emphasized the 
use of physico-chemical characters of various 
kinds. Although some of these show promise 
for specific plants, there is no agreement as 
to their general value. On the other hand, 
there have been some useful experiments in 
which pot cultures in special drought chambers 
have been employed. Increasing emphasis has 
been placed on to variation of reaction tO 
drought according to the Otage of the pdant’s 
development. 

H. C. TeuMble. 
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Bacteriology 

Dairy Bactkriology. By B. W. Hammer. (New 
York: John Wiley and Sons Inc.; London: 
Chapman and Hall Ltd. Third Edition, 
1948. 693 pp., 49 text-figures, 9" x 6".) 

Price, $6.00. 

Dr. Hammer has done a very valuable ser- 
vice in bringing up to date what has become 
recognized as the standard textbook in the 
subject of dairy microbiology. In its general 
plan this edition is very similar to the previous 
two, although there are some changes in the 
order of treatment and a final chapter has 
been added dealing with the bacteriology of 
dairy-plant water supplies. The detailed state- 
ment of chapter contents has been replaced by 
simple cluipter headings and the method of 
quoting references seems, to the reviewer, to 
leave much to be desired. Although the refer- 
ences are now gathered together at the end 
of each chapter, their presentation seems to 
serve the purpose of brevity rather than of 
assisting a readei’ who migiit haijpen to want 
a quick check on a particular work. 

It is not surprising that such a book as 
this, developed in the first place for American 
teaching institutions and laboratories, should 
have much of its discussion over-weighted by 
that country’s findings and t)ractices. More 
particularly one feels that this is so in 
chapters dealing with tests of raw milks: 
those concerned with milk products appear to 
have achieved a better balance between Ameri- 
can and British work. The Australian reader 
will need to take account of this feature, 
particularly w'here local regulations follow 
British more closely than American practice. 

The book is well printed on good paper and 
very well hound — properties that one has come 
to expect in American books. 

J. M. Vinci<:jvt. 

Chemistry 

Quantitative AnaeysIvS. By W. C. Pierce and 
E. L. Haenisch. Third Edition. (New 
York: John Wiley and Sons Inc.; London: 
Chapman and Hall Ltd., 1948. 520 pp., 

numerous tables. 6" x 9".) Price, $3.75. 

This textbook, designed primarily for a First 
Year course in quantitative analysis, was first 
published in 1937, with a second edition in 
1940. The present edition retains the format 
of its predecessors, the only notable change 
being the transference of the section dealing 
with complex equilibria from the appendix to 
the main text. The content has been expanded 
by the amplification of the section dealing with 
the theory of precipitation, and the Inclusion 
of additional questions and problems at the 
end of each chapter. The answers to the 
problems are not included, but may be obtained 
(by teachers) from the publishers. The book 
is divided into four parts and an appendix: 
Part I, Fundamentals; Part II, Volumetric 
Analysis; Part III, Gravimetric Analysis; 
Part IV, Special Methods. 


Part I deals with the fundamental opera- 
tions of weighing, calibration of weights, order 
of accuracy, sampling, and the preparation of 
the sample for analysis. 

Part II occupies almost half of the book. 
Such emphasis on volumetric analysis is in 
conformity with the authors’ belief that volu- 
metric methods have the greater teaching 
value, as well as being more in concordance 
with modern analytical trends. The dis- 
cussion on apparatus, methods and calcula- 
tions is followed by an extensive treatment of 
the theory of neutralization, oxidation reduc- 
tion reactions and indicators. An ex llent 
feature of this section is the use of .nilli- 
equivalents, and milli-moles as applied to 
stoichiometric calculations, but the theorotical 
discussion seems far too advanced for elemen- 
tary students. Many modern textbooks of 
quantitative analysis give the impression that 
tlieir authors have been in a bitter dilemma 
as to the amount of physical chemistry that 
should be included. Some authors have solved 
the difficulty by merely rewriting chemistry 
books with incidental pieces of analytical 
procedures as a thin cement. The result is 
pretentious, and misleading to the student. 
Analysis, even with the aid of the more exact 
knowledge of the mechanisms of reactions, is 
still mucli more of an art than a science. The 
authois of this book appear to have been 
unable to strike some happy medium and the 
theoretical discussions are thus a curious mix- 
ture of the elementary and very advanced. For 
example (pp. 277-279), the feasibility of the 
use of permanganate for the titration of 
ferrous and chloride ion is decided from cal- 
culations of the equilihrium constants of the 
reactions, whilst later (p. 341) an unconvincing 
discussion of the insolubility of silver chloride 
concludes with the statement that the facts 
of solubility are quite unexplainable and must 
be accepted as empirical. 

The technique of gravimetric analysis, the 
methods and apparatus are described in 
Part HI. In the theoretical section it is 
regrettable that the authors have perpetuated 
the old derivation of the Solubility Product 
Constant by assuming that the concentration 
of the solid phase is constant. On page 354 
the dubious statement is made that the solu- 
bility of lead sulphate in very dilute nitric 
acid is probably due to the formation of both 
complex lead ions and of bisulphate ions. The 
exercises are iron by ferric hydroxide, sulphur 
(in three forms) by barium sulphate, and 
phosphate by magnesium pyrophosphate. A 
much wider and better selection would be 
desirable. As the sole example of the use of 
organic precipitants, magnesium is estimated 
again — with 8 hydroxyquinoline. Dimethyl- 
glyoxime receives but a scant mention as 
useful for nickel and certain other metals. 
The section concludes with the estimation of 
silica, magnesium and carbonate in rocks and 
minerals. 

The small Part IV on special methods gives 
details for the electroanalysis of copper and 
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nickel, and includes a discussion on electro- 
metric titrations. The inclusion of five figure 
logarithms in the appendix appears to be un- 
realistic for beginners in quantitative analysis. 

The book is very well set up and Indexed, 
and only a few minor typographical errors 
have been noted. 

F. P. Dwn’ER. 


Engineering 

Electkic Motor Maintenance. By W. W. 
McCullough. (New York; John Wiley 
and Sons; London: Chapman and Hall 
Ltd., 1947. 126 pp., many photographs.) 

Price, $2.00. 

A book of interest to those concerned with 
the repair, maintenance, and operation of 
electric motors. It deals with such subjects 
as bearings and lubrication, commutator and 
brush maintenance, insulating materials and 
varnishes, drying-out of motors and the like. 
The author has wisely omitted reference to 
the comprehensive subject of windings and 
connexions, Which is sometimes given in 
similar books in such compressed form as to 
be virtually valueless, but he has filled his 
pages with much practical lore which would 
be invaluable in the workshop. 

A. (t. Doe. 


Magnetic Control of Industrial Motors. By 
G. W. Heumann. (New York: John Wiley 
and Sons Inc,; London: Chapman and 
Hall Ltd. 589 pp., 365 illustrations, figures 
and tables. 6" x 9",) Price, $7.50. 

This book is meant for the engineer who has 
to design or operate complete engineering 
plant systems. It deals mainly with the choice 
of electric motors and their associated control 
equipment to suit various classes of drive. 
The book is largely descriptive in nature, and 
contains many wiring diagrams, charts of 
performance and illustrations of the apparatus 
involved. 

A. G Doe. 


Centrifugal and Axial Flow Pumps, By A. S. 
Siepanoff. (New York: John Wiley and 
Sons Inc,; London: Chapman and Hall 
Ltd., 1948. 428 pp., many text-figures and 
diagrams, 6" x 9".) Price, $7.50. 

First reaction to the Table of Contents is 
to doubt whether so much material can be 
satisfactorily presented in so small a space. 
More intimate reading reveals that skilful 
arrangement, clear concise statement and a 
production-line development of themes pro- 
vides a successful solution. The author does 
not Involve the reader in unnecessarily com- 
plex mathematics where simple directness will 
do a better Job. A slight acquaintance with 
the elementary ideas of integration is about 


the heaviest demand made, Emphasis ia 
throughout on fundamentals and examples of 
their, application to the solution of the pump 
problem. 

Outstanding sections deal with design of all 
types of centrifugal and axial flow pumps. 
The treatment of design data and practice is 
helpful as a primary guide. Examples of 
design and test results accent the treatment, 
and chapters on cavitation, special operating 
conditions, unstable characteristics, with a 
treatment of shaft design for critical speeds 
and the author’s own diagram of centrifugal 
pump characteristics contribute largely to the 
book’s utility. Well illustrated examples of 
typical installations, together with recent high- 
head sets, boiler, hot oil, circulation pumps, 
and deep well and submersible pumps are 
included in the survey. References are freely 
given at the end of each chapter. 

The lack of numerical examples detracts 
from its value as a textbook for class purposes. 
The free use of italics to lend emphasis to 
important conclusions and arguments is to 
be praised, but it is unfortunate that some 
of the statements thus accented are wide 
generalizations which are only partly true. 
Thus there is a misleading statement on 
page 35, that with a forward-sloping vane the 
head increases with capacity, and that this 
condition cannot be realized even in an ideal- 
ized pump, as flow cannot be started against 
a head higher than that at zero discharge. 
If, as is not unusual, the total opposing head 
is composed of static pressure difference plus 
pipe flow resistance in a long pipe line, such 
a pump can^ — theoretically at least — operate 
at its design point against a total head greater 
than its zeio discharge head. In fact, on 
page 183, fig. 9-14, the author shows a set of 
curves of actual performance of pump impel- 
lers of different discharge angles: certainly 
none are forward-sloping vanes, but for some 
of them the peak of the head discharge curve 
is well removed from the shut-off head point. 

On page 75, dealing with solid-liquid mix- 
tures, the statement is made that solids cannot 
convert their kinetic energy into pressure 
energy. This is surely false. The only differ- 
ence between an entrained solid and the en- 
training liquid in most pump applications is 
that of rigidity. The author is apparently 
thinking . of diverging stream lines, and 
although a solid cannot diverge the fluid 
around it can and must. The process may not 
be highly efficient, but if the solid Is to move 
in and with a fluid stream which is suffering 
retardation due to expanding boundaries, then 
its momentum must diminish and the pressure 
gradient in the direction of motion increase 
as a result. One cannot ignore the principle 
of conservation of momentum or Newton’s 
Second Law. If increasing fluid pressure, 
together with viscous traction, both of which 
will increase the gradient, does not supply the 
necessary retarding force to the solid, it Is 
difficult to see what does. 
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These faults, though making the book of 
less value for a student, still leave it a valu- 
able book of general references. 

K. R. M. Habt. 


Soil Mechanics. By Donald W. Taylor. (New 
York: John Wiley and Sons; London: 
Chapman and Hall Ltd., 1948. 700 pp., 

many text-figures. Sh" x 5i".) Price, |6.00. 

This book deals with the principles of soil 
mechanics as applied to foundations. The 
treatment of the theory is quite detailed, 
making it eminently suited as a textbook for 
students. Although emphasis is on theory, 
suflacient description is given of the usual soil 
tests and the interpretation of results from 
them to be of interest to practising engineers. 

A feature is the author’s treatment of 
seepage. The theory of two-dimensional flow 
is given successfully, using the simplest of 
mathematics, yet the explanation of the graphi- 
cal construction of flow nets for isotropic and 
non-isotropic soils is particularly clear and 
.convincing. The sections on shear strength and 
shear testing of soils have also been given a 
broader treatment that is to be expected. In 
these sections an idealized treatment is first 
given and then this oversimplified conception 
is modified by consideration of factors such as 
intergranular pressure, colloidal phenomena, 
consolidation pressure and degree of progres- 
sive action, to give a more rational explanation 
which is consistent with the behaviour of 
actual soils. 

The text is well illustrated with worked 
examples. At the end of each chaptei’ is a 
set of examples based on the previous theory. 
The author has presented a satisfying exposi- 
tion of the fundamentals of soil mechanics 
which should fill a vacancy in the literature 
of the subject long felt by all teachers. 

C. M. Gray. 


Metallurgy 

Modern Metallurgy of Alloys. By R. H. 
Harrington. (New York: John Wiley and 
Sons Inc.; London: Chapman and Hall 
Ltd., 1948. 209 pp., 49 text-figs., 30 tables. 

X 84".) Price, $3.50. 

The author of this book, R. H. Harrington, 
was formerly a meml>er of the teaching staff 
of the University of Michigan and is now 
Research Metallurgist for the General Electric 
Company. It appears that his particular field 
of research has been precipitation hardening 
and the role of strain on precipitation reactions 
in alloys. Metallurgists often forget that, in 
consideration of condensed systems, they are 
neglecting one of the possible degrees of free- 
dom, and if the author fails to present a 
completely satisfying treatment of this aspect, 
at least he is to be congratulated for directing 
our attention to it. This book covers the 


subject of strain, ageing and precipitation 
hardening fully and well. 

In other directions, however, the book is not 
so satisfactory. It was written to fill the need 
the author feels for a logical and philosophical 
basis for the subject of metallurgy. He states: 
“The intent of this book is to supply a tem- 
porary foundation for this House (of Metal- 
lurgy)”. The title is misleading, for the text 
does not give a general survey of the subject, 
but rather is the development of the author's 
ideas on a limited numl>er of aspects of 
metallurgy. 

One chapter deals with heat-treatment defini- 
tions, and although the general meth- i of 
approach is novel and quite logical, yet the 
definitions themselves are unsatisfactory, and 
sometimes mutually incompatible. 

Another chapter reclassifies the alloy sys- 
tems according to equilibrium diagrams. Some 
of the classifications are admitted to be 
theoretically and actually impossible, yet they 
are included “ . . . to meet the convention 
falsely established and falsely continued in 
almost all textbooks”. This is surely a remark- 
able concession when presenting what “seems 
the most logical system of classification at 
this time”. 

The chapter on the Periodic Table contains 
a reclassification of the crystal structures, 
while the chapter on recent physics of alloys 
contains little more than a mention of the 
important British and American work in this 
field. The author carries his classification 
and coding to such an exteni that the later 
chapters are little better than a mathematical 
puzzle. 

The book is attractively got up. well printed 
on good paper, and well set out. The index is 
adequate, but there is no bibliography, and 
references in the text are far too infrequent. 
The book has been developed from a series of 
articles in “Steel Processing”, and many 
loosely used words and ideas, and many in- 
accuracies that would pass unheeded in ' a 
series of ixipular articles, become very glaring 
when they are present in the serious discussion 
of a science like metallurgy. 

J. G. McMasteu. 


Meteorology 

Techniques of Observing the Weather. By 
B. C. Haynes. (New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall 
Ltd. 272 pp., 98 photographs and figs., 
84" X 54".) Price: $4.00. 

Intended for “high school and college courses 
in elementary meteorology and weather observ- 
ing”, this book is a pointer to the rapid growth 
in the United States of a meteorological pro- 
fession largely independent of the official 
weather service. It covers the full range of 
routine meteorological observations used for 
forecasting purposes, including upper wind- 
finding techniques and radiosondes. 
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The emphasis is on formal instructions in 
the correct manner of mahing and recording 
weather observations rather than on physical 
explanations. The accepted observing methods 
and terminologies of several weather elements 
are necessarily conventional to some extent, in 
the interests of uniformity. These conventions 
are described in detail and copies of many 
official forms for recording weather data are 
reproduced. In an author who is the Chief 
of the Observations Section of the U.S. Weather 
Bureau, this emphasis is understandable, but 
it makes the book rather too much of the trade 
manual type, at least by our educational 
standards. Occasional tentatives at humanizing 
the subject, as for instance by the introduction 
of an historical note on the Beaufort wind 
force scale, do not help very much in this 
regard. Nor does the author's slight penchant 
for using more or less esoteric terms (aerial 
meteors; winds and tornadoes; lithometeors; 
dust and smoke; luminous meteors: rainbows 
and halos). 

The instruments and practice described are 
naturally those of the U.S. Weather Bureau. 
Since details are treated rather than general 
principles, this text seems unlikely to find much 
application abroad: as yet there is little sign 
elsewhere of non governmental agencies taking 
an interest in meteorology, and the official 
weather services normally prepare their own 
observing manuals and train their own 
observers. 

The printing and illustrations are excellent, 
and there is a good balance between line 
drawings and photographs. Some useful con- 
version tables are included. 

P. Sqvires. 


Miscellaneous 

The Intelligent Use of the Mickoscope. By 
C. W. Olliver. (London: Chapman and 
Hall. 182 pp., 53 text-figures, 8^" x 5^".) 
English price: 12s. 6d. 

Readers interested in works on micro- 
scopy will remember the large tomes of the 
earlier part of the century, masterpieces in 
their way, running into a thousand pages. 
Shorter manuals followed and there were 
always the pocket-book-type texts of the 
makers. Some twenty years ago a Scots 
professor and his teaching fellow brought to 
general notice the idea that the institution of 
lectures and practical work in microscopy was 
incumbent on university classes taking medical 
physics. They elaborated their lectures and 
notes into an illustrated booklet of less than 
eighty pages. 

The latest developments of the microscope 
and the importance of photomicrography in 
medicine have so Impressed the Nuffield School 
of Physic at Oxford that a lectureship in micro- 
scopy has been established there. Prom such 
an origin, and with a realization that the 


shorter treatises tend to leave out much 
relevant matter on pure microscopy that we 
had not time to digest from the superb large 
tom^, C. W. Olliver has produced a book upon 
The Intelligent Use of the Microscope, 

In Its one hundred and eighty pages it 
presents to the student in a most readable 
manner every conceivable item of Interest that 
long experience with different types of micro- 
scopes and photomicrography would suggest. 
They are given adequately with diagrams and 
drawings. After reading the book the student,, 
whether of medicine or otherwise, would feel 
that he could readily converse with the 
experienced artist in photomicrography with 
imderstandinsr. and that he was in a fair way 
to tackling special problems for himself. 
Although the author makes a point of this 
general method of approach, his work is not 
mere dictionary — sufficient material is pre- 
sented to explain the reasons for the steps 
taken and the nature of the optical parts 
involved. 

Commencing with the usual introduction on 
optical theory, the book deals with magnifica- 
tion, measurement of focal length, depth of 
focus and ultimately numerical aperture and 
coverglaas thickness, including the Jackson 
lens corrector. Some of the best parts deal 
with Illumination and colour values, in a most 
practical manner, especially the Kohler system. 
The many practical tips garnered over the years 
will surprise even an experienced microscopist. 
A good account is given of oblique light, with 
explanation of why many substage accessories 
of continental stands are obsolete. We agree 
with the choice of black spots in diatoms as 
a test of higher powers. 

A useful chapter is given on blood counting 
devices, infra-red and ultra-violet photomicro- 
graphy, and a paragraph on the electron 
ijiicroscone. The section on photomicrography 
is probably the best; all other discussions are 
made to lead up to this. Various types of 
microscopes for special purposes are alluded to 
and the prism binoculars. The book ends with 
modern research outfit. 

A few obscurities and omissions are notable. 
On page 101 the author might have mentioned 
Watson's triple nosepiece with centring screws 
for each objective. In dealing with the 
inclined eyepiece on page 102, it is stated that 
an extension of tube length from 160 mm. to 
210 mm. corresponds to a factor of 1-5 in the 
magnification, whereas the extension should 
surely be to 250 mm. On pages 46, 47 the 
Abb6 condenser is described as having a 
numerical aperture, N.A., of 10 or less; but 
Abb^ condensers are usually described with 
oil immersion, and thus as having N.A. of 
1-2 to 1-4; only if used dry would the N.A. be 
under 1*0.^ Again, “an achromatic condenser of 
the preceding class (i.e., the Watson Holos 
Universal) can also be used as an oil immer- 
sion condenser and then has an N.A. of 1*3“. 
This figure belongs to the special Watson, 
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Holoseopic oil immersion, and while this 
delivers '‘dry” an aplanatic cone of 0*95 N.A., 
the “universar' condenser can scarcely deliver 
even with oil more N.A. than it is computed 
for. These few items do not detract from the 
real usefulness of the book. 

O. Latham. 


Architecturai. Construction. By Theodore 
Crane. (New York: John Wiley and Sons 
Inc.; London: Chapman and Hall Ltd. 
414 pp., numerous illustrations, figures 
and tables. 9" x 6".) Price, $6.00. 

This book is concerned principally with 
large buildings and the larger aspects of 
architectural construction. Lacking the design* 
ing data essential to the consulting civil 
engineer, it provides examples of many ways 
of handling a considerable proportion of the 
various problems confronting architects of 
buildings and their structures. The well- 
reasoned statements which are combined with 
the problems make clear the advantages and 
disadvantages of the solutions offered. These 
solutions should provide a mental stimulant 
to designers who know the frustration arising 
out of a limited choice of materials. 

Much of the information in the chapter 
devoted to “Building Codes and Design Stan- 
dards” is of value only to architects practising 
in America, although some of it should assist 
Australian architects in obtaining desirable 
results when building codes fail to provide 
rulings. The second chapter, on the ’‘Choice 
of Framing Material”, is one which, mutatin 
mvtandifi, has definite application in Australia. 
This subject is one which is generally neg- 
lected in works on architectural construction, 
probably on account of its controversial nature. 
Nevertheless, it is one which concerns every 
architect and engineer engaged upon industrial 
building. Similarly, the chapter on “Modular 
Design” will guide aichitects along the path 
which all know they should follow, but from 
which the majority tend to stray at an early 
stage in design. The result, fur too often, is 
an unnecessarily expensive structural frame. 
The limiting conditions of practice in Australia 
somewhat reduce the value of this chapter. 

Exhaustive consideration is given to the 
selection of floor and roof systems, with 
related information on insulation for sound 
and heat for single span structures of various 
sizes. Stone, reinforced concrete, steel and 
timber are compared. This particularly useful 
section shows clearly the progress of other 
countries. Applicable to all classes of building, 
the thought devoted to the selection of 
materials for walls is especially valuable. 
Again, related information is given as to the 
insulating properties of various structural 
systems, both in regard to heat and sound. 
Peculiarly, the last chapter is devoted to 
faundgtlous. Soil loading tests and pressure 
bulb theories are explained clearly, but with 


little figuring. Illustrations are given of 
various systems of pile cantilever and spread 
footings. 

E. L. Thompson. 


Physics 

The Cathode Ray OsciLLtKiRAPH in Industry. 
By W. Wilson, D.Sc. Third edition. (Lon- 
don: Chapman and Hall, Ltd. 1948. 252 

pp., 198 photographs, text-figb. and dia- 
grams, Sh" X 5i".) English price: 18s. 

The scope of this book is restricted t the 
requirements of the engineer or physicist using 
the cathode ray oscillograph in industrial 
research. Television tubes, which form a dis- 
tinct branch of the subject, are therefore 
excluded; but there is a chapter on the 
electron microscope, because of its increasing 
importance in solving industrial problems. The 
approach to the subject is essentially practical 
and non-mathematical, and material of purely 
historical or theoretical interest has been 
omitted. By this means the author has been 
able to devote more space to examples of the 
use of the oscillograph. The new edition 
differs from the previous one chiefly through 
some minor extensions and additions which 
have resulted from the release of information 
on radar research. A new appendix briefly 
covers some of the radar developments, with 
potential industrial applications, such as the 
plan position indicator, dark trace projection 
tubes, post-deflexion acceleration and screen 
magnification. 

As the author points out, the use of the 
cathode ray uscillograph is no longer restricted 
to radio and electrical labo]*atories, but has 
spread to mechanical and civil engineering and 
to such fields as medical research. The con- 
tents of the book bear out this statement. The 
first section is given to familiarizing the reader 
with the instrument itself. Quite properly, 
the more elaborate metal types with associated 
piimp.s and cameras are treated as fully as the 
common evacuated glass tubes. Each has its 
own special advantages for special types of 
problem. A chapter describing accessory cir- 
cuits, such as time bases, amplifiers, electronic 
switches and so on, is brief but should be 
adequate in a book of such type. After dis- 
cussing the general characteristics of cathode 
ray oscillographs, the section concludes with a 
description of representative commercial instru- 
ments and their capabilities. The material 
is well illustrated with photographs. 

The next section comprises the bulk of the 
book and collects a large number of applica- 
tions in which the cathode ray oscillograph 
has special advantages. These are classified 
according to the type of deflexion required. 
Thus some te^ts need only one pair of deflecting 
plates. In others, such as in phase and fre- 
quency comparison, modulation, monitoring 
and such, both sets of plates are used dif- 
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ferentially. Cyclic phenomena requiring a 
time base are most common and are illustrated 
by applications to rotating machinery, mercury 
arc rectifiers, ionospheric research, supersonic 
flow detection, recurrent surge work and many 
other problems. The use of single sweep time 
bases is discussed in connexion with surge 
testing, circuit breaker operation and several 
medical applications. Bases other than time 
are required for tracing resonance curves, 
valve characteristics, iron hysteresis curves 
and other graphs. A chapter is given to the 
recording of mechanical pressures and strains 
using piezo-electric, condenser, variable resis- 
tance, induction and strain-gauge pressure 
converters. Examples are given of applications 
to noise and vibration testing, bomb pressure 
measurement and the tracing of the indicator 
diagrams of internal combustion engines. An 
interesting chapter follows on the electron 
microscope and the electron diffraction camera. 
Commercial instruments are described in 
detail and their performance is illustrated by 
reference to applications in chemistry, bacteri- 
ology and metallography. 

The subject matter of this section is illus- 
trated by many striking oscillograms from 
actual tests. References to the literature are 
given in most applications, but this practice 
might have been extended with advantage. The 
treatment of such a wide range of material in 
a volume of restricted size is necessarily con- 
cise, but it is accomplished without sacrifice 
of clarity. The book is recommended to those 
who may wish to obtain an understanding of 
the potentialities of this versatile instrument. 

H. C. Minett. 


Physiology 

Comparative Physiology. By Bradley T. 
Scheer. (New York: John Wiley and 
Sons Inc.; London: Chapman and Hall 
Ltd. 663 pp., 72 text figs. 5i" x 8i".) 
Price, $6.00. 

“Comparative anatomy is the backbone of 
zoology." From the turn of the c ntury the 
proponents of this view have been sceptical of 
the intrusion of newer fields of zoological 
study into courses in their departments. They 
have contended that comparative physiology 
and more recently animal ecology have yet 
to accredit themselves with the demonstration 
of clear cut principles which can serve as a 
basis of study. Any truth which such an 
opinion once had is becoming less applicable 
as modern reviews appear. Claude Bernard 
gave comparative physiology an objective to 
strive for in its first textbook, “Lemons sur les 
phenomenas de la vie communs aux animaux 
et aux vegetaux", published in 1879. Since 
then the accumulation of unrelated facts has 
often been more evident than the emergence 
of general principles. Within the last two 
dedadSs, however, systematic reviews have 
appeared in specialized fields of comparative 


physiology such for example as the Cambridge 
series in comparative physiology, von Budden- 
brock’s German text of comparative physiology 
and the monographs of the Copenhagen labora- 
tory of physiological zoology. For the English- 
speaking student there has been no one com- 
prehensive text of a satisfactory nature. It 
is therefore with considerable interest and 
some scepticism that a zoologist approaches 
a book entitled "Comparative' Physiology". 

ffcheer interprets the physiology of inverte- 
brates and vertebrates in terms of evolutionary 
history and ecology, the two unifying concepts 
which Baldwin so successfully employed in his 
"Introduction to Comparative Biochemistry". 
For any two similar processes one seeks to 
know whether they are alike because the two 
organisms concerned are related or because 
they are subject to similar environmental 
influences. The result of this treatment is 
nothing less than exciting in some parts of 
the book: the account of the evolution of 
nutritive requirements is an example. On the 
other hand there are some functions which 
must await further investigation before it can 
be said that an evolutionary or ecological 
picture has yet emerged. 

A vast amount of data has been brought 
together in this book together with an equally 
extensive and up-to-date bibliography. The 
major criticism must be directed to the 
particular arrangement of the material which 
the author has chosen. Chapter divisions are 
by phyla, there being seven chapters for 
invertebrates and two for vertebrates. A 
secondary classification subdivides each chapter 
under the functions of nutrition, respiration, 
excretion, intermediary metabolism, osmo- 
regulation, neurophysiology, endocrinology, 
muscle metabolism, locomotion and behaviour. 
General comparative accounts are to be found 
in four places — the introductory chapter, at 
the end of each successive chapter, at the 
beginning of the two chapters entitled verte- 
brates and in a final summarizing chapter. 
The arrangement makes for considerable 
repetition but more seriously still it loses 
much in the evolutionary pattern which is 
revealed by functional relationships. With 
such an arrangement the necessity of a com- 
prehensive index becomes imperative, and 
unfortunately a second major criticism con- 
cerns the Index: it is quite inadequate. In 
an alternative treatment the primary classifica- 
tion could have been a functional one with 
secondary phylogenetic subdivisions. 

It is not easy to understand the mode of 
selection of data incorporated in the intro- 
ductory chapter. Pages 25 and 26 figure com- 
plex diagrams of the glycolytic and citric acid 
cycles, but discussion of the diagrams is 
delayed tintil page 424. In other instances the 
general account is to be found under a 
particular phylum. The various theories of 
nervous condition appear in the chapter on 
molluscs although a preceding chapter on 
coelenterates includes a useful review of 
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nervous conduction in that phylum. An equally 
good classification of the nutritive require- 
ments of organisms appears in the chapter on 
protozoa. There appears to be little better 
reason for placing it there than the fact that 
the classification is a particularly appropriate 
adaptation of Doyle’s classification of proto- 
zoan nutrition. 

Studies on protozoa have provided much 
of the best data on the evolution of nutritive 
requirements, involving loss of ability to 
synthesize complex organic compounds. Specu- 
lations arising from this work receives support 
from Beadle’s studies on the mould Neuro- 
spora. The different nutritive requirements of 
mutant strains demonstrate how a single gene 
mutation may be associated with the loss of a 
particular synthetic ability. Apart from the 
insects there is a large gap in our knowledge 
of the nutritive requirements of other inverte- 
brate groups. But the data from groups even 
as widely separated as moulds, protozoa and 
insects provide ample evidence of the value of 
the comparative approach. It is more difficult 
to piece together a picture of the evolution of 
digestion. This is not treated as a whole in 
any one section of the book despite the 
numerous references to Yonge’s classic work 
on marine Invertebrates. For an account of 
the evolution of extracellular digestion the 
readei* will find it necessary to refer to Yonge’s 
reviews. No reference is made to Yonge’s 
contention that proteins are digested intra- 
cellularly in the Lamellibranchs, nor to the 
more recent papers of Mansour-Bek which take 
issue with Yonge on this point. A compara- 
tive account of feeding mechanisms following 
Yonge’s classification is delayed to the second- 
to-last chapter under vertebrates. 

The sections on respiration do not present 
a synoptic picture of the evolution of the 
respiiatory function of the blood, nor of the 
evolution of aerial from aquatic respiration. 
Within the limitations of i>articular phyla the 
latter problem is discussed. Here again in 
the discussion of respiration an unnecessary 
disjunction exists between closely linked 
aspects. The oxygen dissociation curve, for 
example, is introduced in relation to mollusc 
blood on page 182, but loading and unloading 
tensions are not defined until page 410. 

Scattered links in the chain of nerve physi- 
ology are skilfully brought together as a 
sequence is traced from slow conducting path- 
ways in the nerve net to the faster and more 
highly polarized system of higher organisms. 
The sections on chemical co-ordination in 
invertebrates provide up-to-date supplements 
to Hanstrdm’s book which even now is out 
of date. The discovery of an increasing 
number of functions assignable to the sinus 
gland of crustaceans and the corpus-allatum- 
cardiacum of insects provides an interesting 
analogy with tjie pituitary gland of vertebrates. 
It is becoming abundantly clear that ecologists 
of Arthropod classes must take cognizance of 
the role of these glands. There is evidence. 


for example, that an internal rhythm of 
activity in a number of crustaceans, diurnal 
in some species and possibly seasonal in 
others, is under the control of hormones. 
The identification of such physiological 
rhythms may have revolutionary significance 
to the ecologist, as significant as the recent 
identification of seasonal cycles in genetical 
composition of animal populations. No longer 
may the ecologist assume that his organisms 
are genetically or physiologically the same at 
different times of the year! A heap of prob- 
lems on this borderland between eco^ogy and 
physiology awaits investigation. Hor^ ones 
involved in the metamiphoris of insecU are 
only briefly considered in the book and without 
reference to modern work on the role of the 
brain and prothoracic glands in Lepidoptera. 
The related phenomenon of diapause which is 
significant in the regulation of seasonal cycles 
in numerous insects is not mentioned. 

The sections on excretion might have been 
co-ordinated to a greater degree by emphasis 
on the evolution of uricotely and ureotely, and 
tlie treatment accorded to behaviour is rather 
too brief to be of much value. 

In all, however, this latest work on com- 
parative physiology testifies to Claude 
Bernard’s prediction that the constancy of the 
internal physiological environment is the con- 
dition of free life. Comparative physiology 
traces out the evolution of homeostasis whereby 
the internal environment becomes increasingly 
independent of changes in external factors. 
If evolution can l>e said to have a direction 
theie is evidence to suppose that it is toward 
a state of more complete homeostasis. Although 
the principb'S of evolution were originally dis- 
cerned on an anatomical basis, the end point 
of evolution is physiological. Much remains 
to complete the picture within this framework. 
The book under review can only help to 
promote that end. It should find a place on 
the book shelves of senior students and 
research workers. 

L. C. Btrch. 

Veterinary Science 

Phkxothi AziNE 1942-1946; A Review and 
Bibliograptiy. By J. Tweed le Edwards and 
the Imperial Bureau of Agricultural 
Parasitology (Helminthology). (Imperial 
Agricultural Buieau Joint Publication No. 
12.) 1947. Copies obtainable from the 

Liaison Officer. Commonwealth Agricul- 
tural Bureaux, 425 St. Kilda Road, Mel- 
bourne, S.C.2. Price: 6s. 

This book reviews the literature on pheno- 
thiazine in veterinary medicine for 1942-46, 
and deals with pharmacology, toxicology and 
the clinical application of the drug. The drug 
behaves differently in different species of 
animals, so that it is essential to consider 
toxicity separately for the various species. 
Cattle and horses are the most susceptible of 
all domestic animals, but the reasons for this 



THE AUSTRALtAN JOURNAL OF SPIENGE 


OCTOBER 


TO 


are not at all clear. The difference between 
cattle and sheep is surprising, but recent 
studies in New Zealand by Clare (Aust Veter, 
J., 1947, 23, 340) suggest a reason for this 
difference. In cattle usually, and in sheep when 
a large dose is given, the conversion of pheno- 
thiazine sulphoxide to phenothiazone in the 
liver is not complete, so that the sulphoxide 
reaches the systemic circulation. Clare, 
Whitten and Filmer (ibid., p. 344) showed that 
the sulphoxide may enter the aqueous humor 
of the eye and thereby produce a state of 
photosensitivity to sunlight, leading in some 
cases to a severe keratitis. The effect of the 
obviously different metabolism of pheno- 
thiazine on toxic effects in cattle, apart from 
causing keratitis, has not been determined. 

It has been suggested that constipation is 
conducive to phenothiazine poisoning, par- 
ticularly in horses, but this is not supported 
by experimental or authoritative clinical 
evidence. It has also been suggested that the 
toxicity hazard is less if the dose is divided 
over several days, instead of being given at 
one time. Edwards points out that the daily 
divided dose was exactly what had been used 
in those human cases where toxic effects 
developed. 

In the section on clinical application, the 
technique of administration, the text discusses 
the form of drug, preparation of patient, dose, 
effect of climate and farming practice, hazards 
and evaluation of results. The individual 
animals are then considered and there are 
tables to indicate the degrees of efficiency 
against the various species of nematodes and 
summaries of the literature on methods of 
administration and toxicity. There are brief 
sections on phenothiazine therapy in other 
animals, on the action of phenothiazine in non- 
helminthic diseases of domestic animals, and 
the use of phenothiazine in helminthiasis in 
man. 

A bibliography follows for the years 1942-46, 
prepared by the Commonwealth Bureau of 
Agricultural Parasitology (Helminthology), 
and it is set down under the respective years. 

H. McL. Gordon. 


Zoology 

An Introduction to Vertebrate Anatomy. By 
Harold Madison Messer. 1947. Revised 
edition. (New York: The Macmillan Com- 
pany; London: Macmillan and Co. 475 pp., 
397 text-figs., 5h" x Sh">) English price: 
24s. 

Nine years have now elapsed since the first 
edition of Harold Madison Messer's An Intro- 
duction to Vertebrate Anatomy appeared as a 
text-book offering a one-semester course for 
the students of Long Island University. In 
the revised edition the original title has been 
retained. The scope of the subject-matter, how- 
ever,' is more extensive aiid covers a wider 


field than the title suggests, since an account 
of the Protochordates is included and provides 
an excellent foreword to the Vertebrate sections 
of the book. 

In the preparation of the revised edition the 
author has sought, firstly, to make the text 
somewhat more complete and comprehensive; 
secondly, to improve and increase the number 
of illustrations; and finally, to correct or 
qualify certain statements which recent investi- 
gations have shown to be questionable. The 
author has succeeded admirably in this task 
and the book now emerges as an up-to-date 
account of comparative chordate anatomy in 
which the text is about ten per cent, larger 
than in the 1938 edition. 

Although the arrangement of the subject- 
matter is conventional, the author has never- 
theless produced a very readable and well- 
illustrated account of the comparative anatomy 
of all groups of the Chordates, from the Hemi- 
chorda, Urochorda and Cephalochorda to the 
Mammalia. Professor Messer is fully alive 
to the fact that while the salient features of 
anatomical descriptions remain unchanged for 
the most part through the years, the inter- 
pretation of structure is often open to 
criticism. A number of such cases are briefly 
considered and discussed in the revised edition. 

The text is clearly and concisely written, 
and each chapter ends with an excellent 
summary. There are, of course, departures 
from English usage and terminology, but in 
most instances these are of a quite minor 
character. For example, in the Introductory 
chapter on the chordates, the distinction 
between gill-clefts and visceral clefts (minus 
gills) is not drawn; consequently, in 
Amphioxus the clefts perforating the lateral 
walls of the pharynx are referred to as “gill- 
slits". The chapter on early vertebrate 
development could well be expanded to include 
a brief description of the “presumptive areas”, 
while the section concerning the origin, struc- 
ture and functions of the fcetal membranes 
could be dealt with more fully from the 
evolutionary point of view. A passing refer- 
ence to placentation in the viviparous lizards 
would not be out of place. These are small 
matters when the general excellence of the 
text is taken into consideration. If the author's 
lectures are as satisfactory as his text-book, 
then his students are indeed fortunate. 

Although comparative anatomy is essentially 
the study of structure, the functions of the 
organ-systems have not been neglected. There 
are also good chapters on the nervous system 
and the ductless glands, followed by an account 
of the origin and evolution of the vertebrates. 
Thefbook, which is strongly and most attrac- 
tively bound, contains a bibliography, a glos- 
«ary and a very extensive Index. The type- 
face is particularly clear and all the drawings 
have the added advantage that each structure 
is labelled with its name in full. 

E. A. Bxioos. 
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Social Relations of Science 

I. UNESCO Programme.* 

Popularization of the Social Implications, 

The deep social implications of science were 
appreciated as far back as the 17th century 
by Francis Bacon. Through the centuries the 
powers of the scientiflc method and attitude 
have been recognized by more and more men, 
until in the 19th century the belief became 
common that science inevitably and rapidly 
leads to progress. This belief was greatly 
shaken by the utilization of science on a 
greater and greater scale as a powerful tool 
of modern warfare; so that science is con- 
sidered by many serious persons to be a 
menace to civilization rather than an essen- 
tially progressive force. The frequent tendency 
to apply science for the development of gadgets 
rather than as a basis for general improvement 
of the welfare of mankind is believed by others 
to be a clear sign of international immaturity. 
There is a growing recognition, however, of the 
fact that scientiflc knowledge itself Is to a 
large extent basically neutral, both morally and 
socially, and can be used either for constructive 
or destructive purposes. The work of the 
United Nations and its agencies depends 
greatly upon the interpretations placed on 
scientific and technological developments — 
including those that have accumulated for 
several decades as well as recent developments. 

At present there exists no effective collection 
of relevant information on which decisions for 
action may be drawn, or which could be 
enlarged and corrected in the light of experi- 
ence. The need to analyse, collect and correlate 
such information has been recognized and has 
to some extent been met in various countries. 
Both the British and the American Associations 
for the Advancement of Science, and the 
BMitorial Council for Popular Scientiflc Publi- 

♦This Journal. 10 (1948), 127, 168; 11 (1948). 
2, 43. 


cations in the U.S.S.R., have made some 
advance. The I.C.S.U. has acted through its 
Committee on Science and its Social Relations, 
the I.U. of the History of Philosophy of Science 
has acted through its Commission fo’^ the 
History of the Social Relations of Science, the 
World Engineering Conference has set up a 
Committee on the Social and International 
Effects of Technological Developments; the 
Emergency Committee of Atomic Scientists 
(U.S.A.) and the World Federation of Scien- 
tiflc Workers have each given attention to the 
problem. Essays and books have been written 
on the subject by qualified individuals. 

Advisory Panel.:. 

Preparatory to the Mexico City Conference 
of November 1947, UNESCO prepared a set of 
questions for consideration and clarification, 
which it placed before a Panel of European 
Experts and a Panel of North American 
Experts. The European Panel met in Paris on 
6-7 October, 1947, under the Chairmanship of 
Professor M. Florkln, of the chair of Bio- 
chemistry in the University of Li^ge. The 
Rapporteur was Professor Eric Ashby, formerly 
of Sydney and now of the Botany Department 
of the University of Manchester. The Panel 
included Professor P. A. Montel (Mathematics, 
Paris); Professor J. M. Burgers, representing 
the C.S.S.R. of the I.C.S.U.; J. G. Crowther, as 
Secretary of the Society of Visiting Scientists, 
LfOndon; scientific journalists from Paris, 
London, Cracow, Copenhagen; and Mrs. Nesta 
Pain, of the B.B.C. Several organizations sent 
observers. 

The North American Panel met in New York 
on 30-31 October. 1947, under the chairmanship 
of Professor R. S. Lynd, of the chair of 
Sociology in Columbia University. The Vice- 
Chairman was Professor W. F. Ogburn, of 
the chair of Sociology in Chicago, and the 
Rapporteur was Professor D. Y. Solandt, of the 
chair of Ph3^siological Hygiene In Toronto. The 
Panel included Professor Robert Mclver 
(Political Philosophy, Columbia); Professor 
F. S. C. Northrop (Philosophy, Yale); D. 
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Harlow Shapley (Harvard College Observa- 
tory); F. B. Turck (Engineers" Joint Council, 
N.Y.) ; Watson Davis (Director of Science Ser- 
vice, Washington) ; David Dietz (Science 
Editor, Scripps-Howard Newspapers); Wal- 
demar Kaempffert (Science Editor, New York 
Times); Ross McLean (National Film Board 
of Canada) ; John Pfeiffer (Columbia Broad- 
casting System). It will be noted that the 
balance between science and sociology was 
different in the two panels. 

The Panels recommended that UNESCO 
should prepare and circulate a report on the 
work of national organizations already in 
existence for the popularization of science and 
should offer to send experts to advise any 
country wishing to set up an organization for 
the popularization of science. It was recom- 
mended that UNESCO should stimulate and 
encourage continuing surveys and researches 
into the effectiveness of popularization among 
different peoples, having regard to emotional 
resistances, prevailing traditional beliefs and 
the particular desires for knowledge. 

The European Panel felt that UNESCO 
should not itself undertake the responsibility 
of preparing or obtaining interpretations of 
the international and social implications of 
science; but the North American Panel pre- 
ferred to express no opinion on this point. 
Both Panels thought that UNESCO should 
stimulate the preparation and exchange of 
material concerning the popularization of 
science by various international and national 
non-governmental agencies, securing the co- 
operation of the I.C.S.U. and other appropriate 
bodies, whose enquiries and surveys it should 
co-ordinate. It was proposed that UNESCO 
should establish fellowships for basic research 
on the social relations of science as shown in 
recent and earlier history, should set up pilot 
studies in particular countries or in particular 
areas of science, and should otherwise stimu- 
late and promote such research where existing 
agencies of research are found to be inadequate 
to furnish the desired knowledge. Bibli- 
ographies of books, articles, films, radioscripts 
and other material on the social implication 
of science should be arranged and widely 
distributed. 

The two Panels were of the opinion that 
secrecy has a very retrograde effect upon 
the progress of fundamental science^ 


and they recommended that UNESCO should 
take all action within its power to abolish 
secrecy or to reduce its effects in the field 
of fundamental scientific research. 

It was recommended that UNESCO should 
take every possible step to assist the widest 
propagation of an understanding of the scien- 
tific method and outlook, especially in view of 
its relevance to popular political thought and 
action in all countries. To make the infiuence 
of the scientific attitude effective, the North 
American Panel believed that it is necessary to 
propagate not only an understanding of the 
scientific method as such, but also objective 
information about the various cultures, social 
systems and anthropological groups of the 
world. 

Topics for Study. 

It was suggested to the Panels by the Sec- 
retariat that the most critical topics whose 
social implications should be collated and 
popularized included: 

relations of agriculture, soil erosion and 
population growth; 

health and industrial aspects of nuclear 
energy; 

conservation and utilization of natural 
resources; 

psychology and war; 
psychology and moral codes; 
mechanized cotton picking; 
housing and town planning; 
philosophy and general implications of 
modern science (astronomy, physics, 
biology, etc.); 

relations between science and art; 
nutrition as a science; 
new drugs and medical methods; 
air transportation: 

implications of evolutionary theory upon 
social theory; 

synthetic rubber and petrol; 
mass production. 

The European Panel endorsed this list and 
added : 

applications of modern science to war; 
influence of mechanization in industry; 
applications of scientific psychology to the 
organization of social and international 
life; 

the role of private, relative to governmental, 
enterprise in the development and applica- 
tion of scientific discoveries; 
organizing and financing of science; 
computing machinery. 

The North American Panel, In place of both 
of these lists, substituted the following as the 
most critical topics: 
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the value of international cooperation in 
scientific studies; 

the interrelation of agriculture, soil erosion 
and population; 

the utilization and conservation of resources; 
the more adequate use of modern medicine 
for social welfare; 

the health and industrial aspects of nuclear 
enei'gy ; 

the social conditions requisite for the freest 
development and use of scientific enquiry; 
the application of knowledge of human 
behaviour to the organization of peace and 
international welfare, 

Professoi’ W. F. Ogburn dissociated himself 
from this selection, failing more adequate time 
for consideration oT criteria affecting priorities 
in such a list; he later furnished an extended 
statement on the subject. In the course of his 
statement he suggested the following as key 
topics which might be picked out if so neces- 
sitated by limitation of funds and of time: 

the influence of aviation upon imernatiou 
alism; 

probable national changes to be occasioned 
by atomic energy; 

the consequences to national power of the 
spread of the “industrial revolution’' to 
various States; 

the social effect of the biological discovery 
of the date of ovulation in women; 
the effect upon health and happiness of the 
various scientific discoveries; 
the possible effects of the communication 
inventions on the understanding of peoples; 
the effect of science on decision making; 
a dissemination of a year-by-ycar inventory 
of the uses of new inventions and scientific 
discoveries. 

Organization for Popularization. 

The two Panels then proceeded to answer 
the question of how the different branches of 
mass media should be used on an international 
scale for the purpose considered. Among a 
long list of recommendations the following 
were included: 

drawing the attention of information services 
to the many possibilities of popularizing 
science; 

need of educational agencies to train science 
writers; 

an international organization of science 
journalists; 

institutions of popular-exhibition nature such 
as the Palais de la Ddcouverte, Paris; 
development of junior science clubs in 
schools and among adult groups, with 
prospect of national and international 
organization ; 

conference of publishers of low-priced books; 
production and distribution of scientific 
films; 


production of radio features on science 
implications; 

facilities for exchange of such radio pro- 
grammes; 

formation of scientific book clubs; 

yearly prizes for scientific journalism; 

yearly prizes to scientists by newspapers. 

The European Panel added a memorandum 
which pointed out that there are two reasons 
why the social implications of science must 
be worked out in detail. P^ii'sHy, it iS necessary 
to demoiisl rate to scientists themselves the 
extent and t'xnct nature of the social In lica- 
tions of sciem e. They a e not evident and are 
frequenth so obscure tluit many scientists still 
deny their existence or their importance. In 
the traditional scientists’ view, science has 7io 
social implications, and studies have been 
carried out with the intent of proving that 
science is rn autonomous logical sti’ucture of 
ideas, with no social relations or with relations 
of minor importance. Without realization of 
the social implications of one’s work there can 
be no full realization of one’s social responsi- 
bilities. Secondly, the wider public can see in 
a general way that science has soc.ial implica- 
tions, but is baffled when trying to interpret 
these relations in precise detail and in par- 
ticular cases. It is not possilde to keep the 
public acquainted with the implications of 
science unless these are being worked out and 
demonstratei by researclr workers in the social 
relations of science. 

’Pile creation of a corpus of proved and 
scholarly knowledge on the social relations of 
science is therefore essential. For this pur- 
pose a new kind of research worker is required. 
He would collect the information on ^he new 
developments in science and scientific institu- 
tions, analyse it and explain its social signifi- 
cance. It is not suflicient that such enquiries 
should be carried out by busy specialists in 
physics or biology in their spare time. They 
must be done in a professional manner. Such 
research workers would be professional 
scholars, not writers for the press: they would 
provide the material which science writers 
could adapt for public consumption. The 
European Panel urged the formation of at least 
one University Department for the Social Rela- 
tions of Science in each country of major sig- 
nificance: it believed that the creation of the 
new profession is essential for the smooth 
functioning, and indeed the safety, of modern 
society. 
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In May, 1948, UNESCO issued to member- 
States a memorandum on the organization of 
group discussions on the social implications of 
science. Suggested subjects for discussion 
were telecommunications, aviation, scientific 
improvements in agriculture, substitute pro- 
ducts in applied chemistry, genetics. The col- 
lected material will be brought to the attention 
of the United Nations. 

II. The Inteknationae Unions. 

l.C.iS.V. Committee on Science and its 
Social Relations. 

The C.S.S.R. met in Paris on 15 and 16 June, 
1948. It decided that in its opinion the most 
urgent problems of the social relations of 
science today are: 

(a) the dangers threatening science from the 
fact that research in large measure has 
become dependent on military sources 
and on industry for its finance; 

(b) the way in which results of science are 
actually introduced into society. 

The Committee points out that the actual 
problems involved in all social relations of 
science are problems involving man’s attitude 
to scientific knowledge and to its application, 
in particular to the power given by science. 
The seriousness of these problems makes neces- 
sary an investigation in which psychology, 
social science, economics and juridical science 
should be called to help, while on the other 
side attention must be given also to the 
medical, agricultural and engineering sciences. 
It is felt that the creation of international 
organizations in the medical and engineering 
sciences would be of great help in attacking 
the problems. It is anticipated that the prob- 
lem will be attacked by the I.C.S.U. jointly 
with UNESCO, the World Federation of 
Scientific Workers and other bodies. 

A Charter for Scientistti. 

The Committee has issued the following 
declaration : 

“The prominent position held at present by 
science in society, and the rapid transforma- 
tion of the world through the application of 
science, carry with them for scientific workers 
special obligations over and above the ordinary 
duties of citizenship. Besides this the scientific 
worker has special responsibilities, since he 
or she has the possibility of obtaining informa- 


tion not readily available to the average 
citizen. It thus becomes the duty of the 
scientist to 

(a) maintain a spirit of frankness, honesty, 
integrity and cooperation, and to woik 
for international understanding; 

(b) consciously examine the meaning and 
purposes of the work that he or she is 
performing; 

(c) when in the service of others, enquire 
into the purpose for which the work is 
being done and the moral issues that 
may be involved; 

(d) promote the development of science in 
the way most beneficial to mankind and 
exei't his or her influence as far as pos- 
sible to prevent its misuse; 

(c) assist in the education of the people and 
the government in the purposes and the 
achievements of science.” 

In order to fulfil these obligations it is 
necessary to claim certain kioiith for scientists, 
the principal ones of which are; 

(i) freedom of publication and the utmost 
freedom to discuss one’s work with 
other scientists; 

(ii) economic security and the light to par- 
ticipate freely in all activities permitted 
to all citizens; 

(iii) the possibility of obtaining information 
about the purposes for which his or her 
work is being done. 

War and Peace. 

The Committee calls the attention of all 
scientists to the dangers which threaten the 
freedom of science through the increasing 
military influence on scientific research. This 
Influence sooner or later through its secrecy 
restrictions will lead to the abrogation of the 
traditional freedom of expression and of pub- 
lication, and result in directed research not 
planned primarily for the benefit of science 
and mankind but rather for its destruction. 

The opinions of scientists are sought as to 
(i) the measure in which the methods of inter- 
national scientific work contribute to the 
creatibn of an international spirit and to the 
maintenance of peace; (ii) the ways in which 
scientific organizations and scientists could 
intensify their activities for the maintenance 
of peace. 
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The Human Factor. 

In giving attention to man himself as a 
fundamental unit of society, in the social rela- 
tions of science, it is necessary to consider: 

(1) the scientist before society; 

(ii) the changes introduced in human 
societies through the technological 
developments of science; 

(iii) the antagonisms between biological 
order and social order. 

As regards the first, a chaktkr tor Scientists 
has been given above and attention has been 
drawn to the dangers of subvention from 
military sources. As regards the second, in- 
vestigation might be undertaken upon the 
effects of the introduction into society of 
knowledge concerning subjects such as; 

(a) vitamins; 

(?>) new races of wheat and other food 
grains; 

(c) artificial insemination; 

(d) new forms of artificial illumination: 

(0) television; 

(/) products derived from nylon; 

(.(/) aspirin, sulphamides, antibiotics, etc.; 

(h) the medical applications of artificial 
radio-active elements. 

To these may be added similar subjects listed 
by UNESCO (see above, pages 72-73), including: 

( 1 ) telecommun ications ; 

O') aviation; 

(k) scientific improvements in agriculture; 

(7) substitute products in applied rhemistry; 

On) genetics. 

The third study — that of antagonisms between 
human biology and society — is one foi- con- 
ference between specialists in biology, sociology 
and psychology. 

The Committee forwarded its resolutions for 
approval by the September meeting of the 
Executive Council of the I.C.S.U. and took 
preparatory steps to give effect to the enquiries 
and consultations indicated in its findings. 

l.U. History of Science. 

The meeting of the C.S.S.R. was followed, 
on June 17 and 18, by a meeting of the Com- 
mission for the History of the Social Relations 
of Science, established by the International 
Union of the History of Science. The Com- 
mission decided upon immediate publication, in 
response to a request from UNESCO, of an 
essay upon the importance of social relations 
of science and the ways in which historical 


studies can help; proposing problems in the 
mutual effects of science and society. This is 
to be followed by the publication, in 1950, of 
a collective volume of essays upon Science and 
Society through the Ages. 

HI. B.B.C. Talk. 

(The text of a talk given in the Home IJnivei- 
slties Se.s.sion of the B.B.('. hy I'rofessor Boyck 
( liBSox (»n 4 August, 194S.*) 

There exists in Western Europe, and ’n its 
orbit overseas, a long tradition which i^^ most 
conveniently known as “humanism'’. The 
centre of it is a deep regard for the individual 
human person. It stands for the fullest possible 
expression of his varied and spontaneous 
activities, and, in consequence, for tolerance 
and kindliness, for the rational adjustment of 
differences, for mutual frankness and mutual 
esteem: each man dealing with every other 
“in every case as an end, never as a means 
only”. 

Though still strong, this tradition has been 
losing hold; and it is widely held that science 
and technology are to blame. That is a mistake. 
The decline of the humane tradition is due 
not to the rise of science, but to the failure 
of its own philosophy. The old humanism has 
been challenged by a new philosophy of collec- 
tive man, smuggling its contraband under the 
humanist fiag -a philosophy in which the 
individual human being, with his irreplaceable 
hopes and fears, oddities and originalities, is 
sacrificed to a terrifying abstraction called 
“humanity”. The worst that can be said of 
science and technology is that they have not 
resisted this philosophy as they might have 
done. They do not in themselves encourage it 
and they have eveTything to lose from it. 

It is sometimes said that science, though not 
directly responsible, is indirectly to blame for 
having no sense of values: thus leaving a 
vacuum into which the counter-values of col- 
lective man rush wdthout resistance. To this 
it will be replied that science has a sense of 
values, though not one w’hich can embrace the 
whvffe field of living; and that this sense of 
values, as far as it goes, should incline it to 
come out on the side of the humane tradition. 

The scientist proceeds by way of hypothesis 
and experiment, and his object is to find out 

♦ Abstracted from the Melhourue University 
Gazette, f. 22 October lt)4S. 82. 
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what correlations actually do prevail between 
one kind of event and another. Austere and 
detached, he allows no passion or interest to 
stand in his way; and his success in neutral- 
izing them is one of the triumphs of civiliza- 
tion. Thus, when he is confronted by mass 
pressures, he cannot yield without giving up 
his reason for existence. Even when, for what 
ai'e called practical reasons, he is requested to 
do the wrong things first, there is a certain 
sense of strain. There is a good deal of con- 
temporary blather about the “social function 
of science” — which means that science is to 
subordinate itself to more or less dubious social 
purposes. Actually science has in it a far 
higher integrity than any society, existing or 
projected. Science is one of the things society 
exists to maintain. To value it for its social 
functions is to put the cart before the horse. 
Quite apart from what it leadfl to, it is valuable 
for what it i.y. 

But science, though an indispensable in- 
gredient in the good life, is not the whole of it, 
and it cannot affoid to be indifferent to the 
impact upon it of other human activities. This 
is particularly clear when we pass from pure 
science to technology. 

The oldest of the technical studies, medicine, 
being concerned with the relief of suffering 
and the promotion of vital activities in 
individuals, is linked intrinsically to the 
humane tradition. The physical and engineer- 
ing technologists are less fortunate. They find 
themselves more and more in the service of 
those large aggregations of power in the face 
of which the humane tradition has to be con- 
stantly vigilant — especially when they bring it 
gifts. The technologist has therefore to act as 
a citizen in defence of his calling as a scientist 
either by opposing accumulation of power or 
at least by ensuring that it is properly respon- 
sive to individual criticism. Part of the 
humane tradition is the continual reassessment 
of social ends. The more the technologist has 
to serve them, the more carefully is he called 
upon to scrutinize them. 

Here we come to the social sciences. In this 
field, in particular, science needs to assert its 
integrity against social ends, for those who 
hold strong views about social ends generally 
prefer them to be unexamined. Here the social 
sciences are very much on the side of the 
angels. They are, however, tempted to sin 


against the humane tradition in a different way. 
They are tempted to think that their statistics, 
averages, generalizations and cross-sections are 
the whole truth about human beings. If that 
is what they tlitnk, they misconceive their 
own procedure. What scientists are doing — 
and it is highly illuminating — is to disclose the 
constant characteristics of human situations. 
Each of those situations, however, and each 
participant in them, is peculiar and personal. 
Social scientists who rc^member this have a 
leading part to play in defence of the humane 
fradition. Those who forget it may easily sell 
the pass: not because they are not good scien- 
tists, but because they are bad philosophers. 

To conclude, science is part of the humane 
tradition: as such, It has an integrity which 
it must safeguard, both by exhibiting it on all 
occasions and by opposing social tendencies 
which seek to constrain it; only in so far as it 
has failed in these tasks is it responsible for 
the decline of the tradition to which it belongs. 

(I’hc Social ImplicalioriK of Science will be di.s- 
cn.s.sed at the Pacific Congrcs.*^. See below, p, 81.) 


A Biological View on Instincts 


A. A. ABBIE* 


The subject of instincts is of interest to 
biologists, both because the working of instinct 
is everywhere so obvious to him and because 
instincts provide the main, or sole, driving 
force behind all animal activity. There is 
still, unfortunately, a good deal of dispute as 
to what constitutes an instinct, and much dif- 
ference of opinion over how many instincts 
there are. Woodworth (1937), indeed, would 
abandon the term Instinct as unnecessarily 
productive of confusion and proposes such 
alternatives as unlearnt reaction or unlearnt 
response; but the substitution of one name for 
another does not contribute towards a solution. 

The generally accepted idea that certain 
inborn, purposive, but unlearnt responses are 
an expression of instinct need give rise to no 
confusion; this comes only from failure to dis- 
tinguish learnt from unlearnt. Moreover, just 
because they are inborn, all instinctive 
reactions are served by a completely adequate 
set of inherent reflexes. Such reflexes, provided 

* Professor of Anatomy, University of Adelaide. 
A paper given at the Fourth Annual Congress of 
the British Psychological Society (Australian 
Branch) In Adelaide on 25 August, 1948. 
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they are not too seriously hampered by other 
factors — ^as they very frequently are in man — 
will always produce the appropriate response 
proper to any particular animal under some 
particular set of conditions. The number of 
instincts identified by different observers differs 
widely. Representative samples are fourteen 
for McDougall (1926), eight for Woodworth 
and four for Trotter (1940). But, however 
elaborate the lists may be, and however they 
differ in detail, they all agree in ^ including 
two — self-preservation and reproduction. There 
are some psychologists who maintain that 
these are the only two. 

When a biologist gets an opportunity to step 
back from his immediate preoccupations and 
survey living matter as a whole he inevitably 
becomes impressed by the underlying common 
drive that characterizes all living activity. The 
outcome of this drive is that life, in the words 
of a well-known advertisement, “keeps on 
keeping on*’. That is to say that all living 
matter, irrespective of what guise it appears 
in, where it finds itself or what disabilities it 
suffers, is organized solely for the purpose of 
maintaining itself as a going concern. This is 
summed up in the term “struggle for existence*' 
and it is displayed in two ways: one for the 
individual and one tor the group to which the 
individual belongs. The major concern of the 
individual is to preserve its own integrity in 
the face of constant attack by climate, disease, 
competitors, enemies, and so on. That is the 
personal struggle for existence — self-preserva- 
tion. But there comes a time when the powers 
of resistance wane and the individual succumbs 
to one or other of its enemies. It usually has 
the capacity to split off part of itself to form 
a new individual, thus securing the other 
aspect of “keeping on” by group preservation — 
reproduction. Self-preservation {uid reproduc- 
tion have maintained life upon this earth for 
some thousand million years and the objective 
biologist can find no other purpose in living 
activity than to continue to maintain life by 
precisely the same mechanisms for as much 
longer as possible. 

The majority of people would argue that 
while this may be so for other animals it is 
not the whole story as it concerns man. Man 
is undoubtedly an animal the same as any 
other: he may be more, but most would agree 
that he does not differ essentially from the 
others in the fundamentals of life. Certainly, 
man stands at the top of the evolutionary 
scale now, but that is not necessarily the final 
arrangement; indeed, as shown elsewhere 
(Abbie, 1945, 1947, 1948), man himself is 
undergoing active physical evolution today, 
and perhaps more rapidly tlian at any other 
time In his history. Moreover, the evolutionary 
scale must not be looked upon as a simple, 
straight ladder leading from viruses to man. 
It should, rather, be likened to a spiral stair- 
case in which every turn is a duplicate of the 
one before, but at a higher level of organiza- 
tion. The essential of each turn is simple 


survival, mediated by self-preservation and 
reproduction. That applies equally to the turn 
which supports man, otherwise there would be 
no man. Life — human or other — cither is or it 
isn't and, if it isn't, discussions oi this sort 
would be worse than academic — they would be 
impossible. 

Hence most biologists would prefer to sup- 
port those psychologists who require only the 
twa) instincts of self-preservation and reproduc- 
tion. The longest list of Instincts and the 
plethora of emotions traditiona iy associated 
with them can be expressed in terms these 
two alone. Many, perhaps most, psych^ logists 
would regard such simplification as na. e and 
misleading. Freud (1922), however, goes 
further and reduces virtually all human activity 
to terms solely of sex. There seem to be two 
main reasons for his attitude. One 's, as 
others have pointed out, that the particular 
Viennese envijonnient in which Freud 
elaborated his views might well have led him 
to over-empliasize the sexual element in mental 
disorder. ?Mie other reason is probably because 
life in a civilized community does not generally 
contain any obviously serious threat to per- 
sonal security — on the contrary, it is designed 
expressly to foster security; hut civilized life 
does oppose many barriers to adequate satis- 
faction of the sexual urge, w'hich then tends 
to become an unduly prominent source of 
trouble. 

There would probably be no general dis- 
agreement with the view that modern civiliza- 
tion is distinguished by a very elaborate 
superstructure which largely obscures the 
simple biological foundations upon which its 
survival ultimately depends. This superstruc- 
ture has become so imposing, indeed, that it 
inevitably lends some support to the view that 
there is a great deal more to human life than 
mere existence and perpetuation. Now it is 
just over this great deal more — that is, the 
details of the superstructure — -that the sharpest, 
if not the only, controversies arise; for there 
is little dispute over the fundament«ils of self- 
preservation and reproduction. It is interesting 
to seek some clue as to why this should be, 
and such a clue appears to emerge from the 
train of observation and reasoning that led 
Trotter (1940) to foimulate his views on what 
he called the herd instinct. 

Trotter was very impressed with the energy 
with which humans conduct their social affairs, 
aud particularly with the passion, often wholly 
irrational, with which they defend their institu- 
tions. He felt that such passion could come 
only from instinctive urge and he sought a 
criterion by which he could identify such an 
instinct if he found it. The criterion he 
adopted was the selhsverstdndlich principle — 
the a priori synthesis of William James (1890). 
According to this, what is the obvious thing 
to do, what activity admits of no doubt in the 
mind of the doer, is instinctive. It is clear 
that the obvious thing to do is the theme which 
pervades our whole social system, and Trotter 
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felt that here was the touchstone he had been 
seeking. Thus he decided that there is an 
instinct that drives men and some, but not 
all, animals to associate with their fellows: 
this is the gregarious, or herd, instinct. 
Trotter, however, was not wholly uncritical of 
James's definition. He saw that what is the 
obvious thing to one person is not necessarily 
so to others, and he remarked that that applies 
particularly to abstract conceptions of religion, 
justice, honour, and so on. Is there, for 
example, one instinct to make some people 
Roman Catholics and another to make others 
Protestants? It is scarcely conceivable; yet 
nobody would deny the emotional force that 
may be aroused on behalf of either belief. 
In these doubts Trotter held the solution to 
the problem. But the explanation was then 
(1908) only just emerging from the laboratory, 
and when this explanation became famous he 
failed to recognize it. 

Trotter’s views have been summarized else- 
where (Abbie, 1941): here one may be content 
to point out that they were elaborated over 
a period of eleven years ( 1908 -1919 ) and that 
in the outcome his reasoning and conclusions 
found considerable justification in the events 
of a period which included two world wars 
separated by a very uneasy intei val. Trotter’s 
views are. then, entitled to considerable respect 
and one need not here criticize either his 
reasoning or his conclusions, but rather ques- 
tion the major premises upon which they are 
founded. 

Trotter freely assumes an inborn tendency 
for humans to congregate. That seems self- 
evident from observations on social com 
munities; but such observations give no clue 
to the mental activities of those born outside 
communities, and are not necessarily valid 
evidence that gregariousness is inborn and 
unlearnt. On the contrary, even children born 
into a community are notoriously egocentric 
and anti-social until they are taught how to 
behave; that is, how to behave according to a 
particular code, which may be quite different 
from the code of any other community. The 
individual is born into an organization already 
in being: he learns group lore at his mother’s 
knee and, knowing no other, comes to look 
upon that special community as the natural 
environment, separation from which engenders 
loneliness and fear. It is the group mind, the 
voice of the community, which implants its own 
particular code of behaviour by a system of 
rewards and punishments, and the arbitrary 
standard so instilled becomes the conscience 
against which the individual learns either to 
esteem or deplore his own thoughts and 
actions. 

The various groups of Australian aborigines 
offer a good example of the different possi- 
bilities of social development for, as Baldwin 
Spencer (1928) and others have shown, they 
range from the wretched, solitary, myall 
families of the arid west through all grades 
up to the elaborately organized tribes of the 


more favoured parts of the country. If there 
were an instinctive urge to herding there 
should be no solitary peoples; but they exist 
and do, in fact, appear to reflect the existence 
of very early man, whose remains are generally 
found in widely scattered, solitary sites. 
Further, if the urge to herding were universal, 
the organization of the various tribes should 
be fairly closely similar, but they differ 
enormously. The same thing applies to other 
peoples: the differences between them are much 
less physical and mental than social. There 
are, of course, some gross physical differences 
between the major ethnological groups; but in 
a continent like Europe, where war, migration 
and intermarriage for thousands of yeais have 
obliterated all possible basic physical dif- 
ferences. we still find that closely neighbouring 
countries differ very markedly in social 
behaviour and outlook. These superficial dif- 
ferences attract the superficial observer, who 
attributes them to racial differences. But 
Europe contains no distinct races at all; it 
only has so many different groups of people 
brought up to observe so many different codes. 
A child iiansplanted early enough from one 
group to another will become indistinguishable 
from other members of the new group; it may 
even run the risk of being considered quite 
immoral by the members of its original group. 

There is nothing inherent in all this except 
the capacity for learning and, as is well known, 
groups can be led into blind adherence to the 
most fantastic beliefs if only then* training is 
early and thorough enough. Clearly, then, 
social behaviour, which is the overt expression 
of herding, is far from being inborn and 
unlearnt; and if the expression of gregarious- 
ness does not conform to our definition of 
instinctive behaviour it seems highly unlikely 
that gregarioiisness is itself an instinct. For 
the responses of the so-called gregarious 
instinct betray none of the uniformity and 
certainty of the responses which characterize 
human self-preservative and sexual instincts. 
It will be recalled that the obvious thing to 
do is the theme which pervades all social 
behaviour, and that it applies particularly, if 
not exclusively, to abstract conceptions of 
religion, honour, justice, and so on. Yet, as 
Trotter observed and as emphasized here, 
these are the very things which are not 
universal: they differ markedly — sometimes 
violently — from group to group and from age 
to age. Moreover, they must be inculcated at 
each new generation by a definite system of 
punishments and rewards. 

All the characteristic manifestations of social 
behaviour have been learnt, great numbers of 
people have managed very well without them, 
and not infrequently individuals or groups of 
individual(6 revolt when they find a particular 
system too oppressive. For these reasons one 
feels that there is no such thing as a gregarious 
or herd instinct, for it seems clear that all 
the activities of herding are purely conditioned 
responses (this term is preferable to con- 
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ditioned reflexes, which is self-contradictory). 
Nevertheless, there is no denying the force 
with which social institutions are supported 
and it is necessary to seek the origin of this 
force. 

It must by now be clear that the origin of 
this force is to be found in the self-preservative 
instinct. People herd together, often to their 
own serious inconvenience, for mutual protec- 
tion. In return they pay some respect to 
authority and to the rights of the other 
members of the group. Such obligations are 
binding only within the group, but they may 
be extended to other groups in return for 
similar concessions. It seems evident that it 
is the self-preservative instinct which drives 
groups to defend with such vigour both them- 
selves and tlie social institutions upon which 
they believe their safety depends. The same 
instinct ensures that the training, or con- 
ditioning, of the young is towards the same 
end. Similarly, communal lore is taught at 
the mother’s knee, for women have consider- 
ably more to fear from social disintegration 
than have men. 

The problem of such things as honour, 
justice, leligion, which are very important 
factors in communal life, still remains. It is 
evident that these belong to the superstructure 
of social existence, and it is over precisely 
these conceptions that opinions and beliefs 
differ most violently. In other words, they 
arise purely from group (•onditioriing during 
chiidiiood. A little ex)n si deration will disclose 
that the differing views upon these abstract 
conceptions depend largely,. if not entirely, upon 
different views on social status and religion. 
Ideas oil social status and i*eligion are closely 
interwoven and it is proiitable to glance briefly 
at their origin. 

This matter has been discussed in more 
detail elsewhere (Abbie, 1941). so that it will 
suffice here to note the major steps in religious 
evolution. The beginning was almost certainly 
a magical animistic and polytheistic system 
which peopled all the surrounding natural 
objects with malignant supernatural beings: 
this idea inevitably raised a privileged caste 
in the witchdoctors who claimed the power to 
protect men against such evil influences. Next 
came the conception of immortality — first of 
the ruler, later of his immediate associates, 
and finally of the people as a whole (Elliot 
Smith, 1930) : this conception was derived 
basically from primitive ideas on the supposed 
supernatural powers of the ruler and his family 
and it enhanced the privileged position of both 
the ruling caste and the priesthood that served 
it. Then appeared the difficult abstract concep- 
tion of a single, inscrutable, omnipotent God — 
an idea which may have had its origin in the 
East but was most explicitly formulated by the 
heretic pharoah, Akhnaton, of the 18th Dynasty 
(Weigall, 1934) and was disseminated largely 
by the wanderings of the Jews. Last, some 
1,500 years later, Christianity attempted — but 
without much real success in the outcome — to 


dissociate the reHgious conception from the 
idea of social status and privilege and extend 
the benefits of religion to everyone without 
discrimination. More or less pure examples of 
each of these stages can still be found today, 
but in most Christian communities, at least, 
some aspects of all of them have become incor- 
porated in a single complex religious system. 

It will be noted that the original system 
derived its force from feai* and thus gained 
its support from the self-preservj.tive instinct. 
The latei* conception of immortality makes an 
even greater appeal to this instinct, for it 
promises to extend personal siirvi 1 in- 
definitely. The subsequent developments of 
monoth(osm and Christianity have elevated and 
purified the whole religious conception enor- 
mously, but they still derive their ultimate 
appeal from the offci* of immortality. Since 
social status and the accepted i*eligion own a 
common origin, they have always supplied 
mutual support; tor it is easy to argue that a 
threat to one endangers the stability of the 
other and so the immortal hojies of everybody. 
A community organized upon the socio-religious 
basis outlined draws inevitably its major cus- 
toms and beliefs from the same source; and. 
even where the matter of social status has 
been adjusted from time to time and the priest- 
hood lias lost much of its secular power, the 
chief expressions of the original custom and 
belief persisf. That must be so, for. in the 
absence of all else, surviving custom and 
belief — however disguised as codes of honour, 
justice, and so on offer the only prospect of 
preserving the identity and stability of the 
group and the safely of its members. There- 
fore, every diffm*ent grinip will defend its own 
particular code to the utmost -usually in com- 
plete ignorance of the origin of what it 
defends; and the ultimate di ive conies from the 
self-preservative instinct of the individuals 
whose personal security is at stake. 

Because each community has followed its 
own line of development it has evolved its own 
particular set of customs and beliefs which 
differ to a greater or lesser degree from those 
evolved by any other community. Because 
most communities tear that danger to the 
tiniest arbitrary detail of procedure risks the 
stability of their whole edifice and threatens 
the security and, far more, the immortality 
of the Individual, every tiny detail is defended 
to the utmost. That is why disputes have raged 
so violently between community and com- 
munity, between parts of communities, and 
between individuals, over what now appear to 
us trivialities — mere points of interpretation. 
In the matter of personal survival no detail 
is trivial; these are articles of belief which are 
not susceptible to proof or disproof, and they 
engage the full force of an enormously enhanced 
self-preservative Instinct — enhanced because the 
prize is infinitely more precious than mere 
life: it contains the promise of personal sur- 
vival for ever. 
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It seems, then, that the vast superstructure 
of civilized life rests mainly upon ideas on 
social status and religion, and that these, in 
their turn, depend upon a system of con- 
ditioning which derives its force from the 
self-preservative instinct Thus we may give 
assent to Trotter’s assertion that the force 
behind social behaviour is instinctive. He 
was wrong only in seeking a special instinct. 
Self-preservation supplies all the energy 
required. 

The opinion is thus that the whole mass of 
religion, belief and custom that characterizes 
social behaviour represents a series of con- 
ditioned responses, inculcated by a system of 
rewards and punishments, drawing their sup- 
port from the instinct for self-preservation. It 
is of interest to compare the results with those 
Pavlov (1928) obtained in his original experi- 
ments on conditioned responses in dogs. As 
is well known, he was able to establish quite 
arbitrary associations between food and other 
stimuli, so that in time the other stimuli came 
to symbolize the food itself. Such associations 
could be broken down in a process of decon- 
ditioning by the interposition of other stimuli. 
Moreover, some dogs, when confronted with 
simultaneous conditioning and deconditioning 
stimuli, found themselves unable to resolve the 
conflict and retreated into what closely 
resembled a neurosis. 

The force of the conditioning stimuli 
depended upon their relationship to food. 
Some psychologists have postulated a special 
nutritive instinct, but it is difficult to believe 
that the act of feeding, no matter how elabo- 
rately it is disguised, can be dissociated from 
the mere necessity for keeping alive. In other 
words, feeding is simply one of the most impor- 
tant manifestations of the self-preservative 
instinct, and the conditioned responses elicited 
by Pavlov derived their force from the urge 
to self-preservation, exactly like the quite 
arbitrary conditioned responses which charac- 
terize human behaviour in civilized t;om- 
mimities. Similarly, humans can be decon- 
ditioned by appropriate treatment and turn to 
embrace completely contrary views on religion, 
social custom and so on. Further, some humans 
also retreat into neurosis when faced with a 
conflict which they lack the capacity to resolve. 

Since it seems clear that an elaborate set 
of conditioned responses can be erected upon 
the self-preservative instinct, it is natural to 
enquire whether a corresponding set can 
similarly be built upon the only other instinct 
we can be sure about — the reproductive instinct. 
This possibility was explored some years ago 
(Abbie, 1941), but one could not at that time 
find any responses that were not clearly derived 
from the self-preservative series. Subsequent 
centemplation, however, has led to the view 
that various sexual aberrations (such as 
fetishism) which can serve as sexual sub- 
stitutes, or at least the more or less elaborate 
rites that some couples find essential to con- 
summation, might be looked upon as con- 


ditioned responses which derive their force 
from the sexual urge. At all events, this is a 
field of enquiry worthy of further exploration. 

Summary. 

1. The question of instinctive behaviour in 
animals, including man, is considered. 

2. It is concluded that there are only two 
instincts: self-preservation and reproduction. 

3. It is also concluded that no more than 
these fwo are necessary to explain all the 
activities of the human under the most com- 
plicated social conditions. 

4. Communal behaviour does not depend 
upon any special herd instinct. It depends 
instead upon an elaborate system of conditioned 
responses which derive their force from the 
instinct for self-preservation. 

5. It seems possible that a comparable set 
of conditioned responses can be derived from 
the reproductive instinct. 
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Programme of the Seventh 
Pacific Science Congress 


GILBERT ARCHEY* 


The briefest survey of the scientific prob- 
lems of the Pacific reveals a range and com- 
plexity that require for their elucidation both 
technical cobperation between sciences and 
administrative coordination between countries. 
The Organizing Committee of the Seventh 
Pacific Science Congress, which is to meet in 
Auckland and Christchurch in February, t 
hopes that the programme that is being 
developed may promote both of these means 

♦ Secretary-General of the Congress, Auckland 
Institute and Museum, New Zealand. 

t This Journal, 10 (1948), 146 and 182. 



1948 


THE AUSTRALIAN JOURNAL OF SCIENCE 


81 


of research. The Congress will, in consider- 
able part, take the form of joint meetings 
of two or more divisions. 

In Geology, contributors to the symposia on 
‘‘Mountain Structure of the Pacific Basin’' and 
on “Seismology in the Pacific" will include 
W. A. Atwood, Perry Byerly, R. Sender, Beno 
Gutenberg, G. D. Richter and K. E. Bullen. 
Among contributors to the symposium on 
“Volcanology of the Pacific" will be Gerald A. 
Waring, Donald E. White, and J. Westerveld. 
Bach symposium will be introduced by a 
report from the Chairmen of Standing Com- 
mittees appointed by previous Congresses, 
namely H. A. Brouwer, E. A. Hodgson and 
P. Marshall. 

A latitudinal division of the Meteorology 
programme into tropical, temperate and high 
latitude meteorology may prove to be more 
nominal than truly regional, for it is antici- 
pated that the meteorological relations 
between these zones will be a dominant theme 
in the discussions. A symposium on research 
needs and techniques is expected to supple- 
ment and develop the application of the rapidly 
developing means of research discussed at a 
South-West Pacific conference of meteoro- 
logists held in New Zealand last April. 

The Oceanography programme is already 
strong in respect of reviews of research and 
future programmes: these will also closely 
concern the marine biology and fisheries 
interests in the Zoology division. Such reviews, 
as well as general studies on, foi* example, 
eustatism and marine sedimentation, are 
being contributed by workers in leading 
oceanographical research stations in Canada, 
United States, Indonesia and the Philippines 
and by scientists of the occupation forces in 
Japan, 

In Zoology over fifty papers have been 
notified. They promise a thorough presenta- 
tion of the research and administrative prob- 
lems Inherent in biological control, economic 
entomology and nature conservation. In the 
symposia on terrestrial faunas of the Pacific, 
discussion on. isolation, mutants, speciatlon 
and migration will be prominent. Botany, 
Agriculture and Oceanography will join wfth 
Zoology in the symposium on Protection of 
Nature and Conservation. The Botany division 
will give attention chiefly to problems of plant 
geography in the Pacific and to the distribu- 
tional and ecological aspects of the study of 
marine algae, particularly in respect to the 
already wide and continually expanding range 
of their economic and industrial utilization. 

Basic agricultural requirements of “Soil 
Survey and Classification" and “Methods of 
Land Classification and Utilization" are the 
subjects of the first two symposia of the 
division of Agriculture; Dr. R. L. Pendleton 
and Dr. J. W. Coulter are contributing the 
respective Standing Committee Reports. 
“Methods of Improvement In Dairy Cattle" 
will be considered not only as related to 
present pastoral countries but also in respect 


to breeds suited to tropical regions. Although 
the symposium on “Improvement of Food and 
Forest Crops in the Pacific” will deal chiefly 
with technical agricultural aspects of the sub- 
ject, it will have a bearing also upon the 
important symposium on “Changing Agricul- 
tural Economy in the Pacific Islands” which 
is being organized for Anthropology and which 
is to be discussed with the divisions of Public 
Health and Social Sciences. 

Applied Anthropology will hare a related 
field of enquiry in the symposium on “Adminis- 
tration and Welfare" including contemporary 
culture change among Pacific det ident 
peoples. Culture change will be considered 
separately, though in its more basic anthropo- 
logical aspects, in the symposium on “Anthro- 
pological Studies in Micronesia”, which will 
include reports from inemliers of the United 
States' Pacific Science Board teams which 
have recently spent periods of about six 
months in the different groups of the area. 

Public Health, too, will receive contributions 
from this area and from Polynesia, comprising 
filariasis studies by U.S. Navy Medical officers. 
New Zealand workers will be offering papers 
on Nutrition and Dental Caries among depen- 
dent peoples. Pathological, clinicel and 
administrative aspects of tropical health prob- 
lems are contained in a group of papers from 
the Philippines. In this division the teaching 
of tropical medicine generally and the training 
and use of native medical practitioners are 
to be discussed. 

The social aspects of many of the problems 
to be brought to Congress discussion will be 
the special concern of the Social Sciences 
division. Apart from its own particular sub- 
jects, e.g., demographic problems, education 
among dependent peoples, and the problem of 
peoples of mixed blood, chief interest may lie 
in the symiwsium on the Social Implications 
of Science. Atomic energy, which proclaims 
the urgency of the subject, is by no means the 
only important aspect of it, for each science 
has its own responsibilities to society and its 
own opportunity for conferring practical 
benefits on man as well as for influencing his 
social and intellectual advancement. 


Teaching and Research in the 
Universities* 


I. Repi.y from Melbourne. 

pROKFvSsoR Burnet’s article on this subject 
raises many interesting problems, the solution 
of which would greatly assist the progress 
and dissemination of knowledge. While recog- 
nizing Professor Burnet’s evident desire to 
a.ssist the universities, we believe that the 


♦This .loFRNAL. J1 (1948), 5; a letter from 
l^rofessor F. M. Burnet, F.R.S. A Reply from 
fTohart was published in This Journal. ii (1948), 

61. 
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segregation of the functions of teaching and 
research that he advocates would stultify both 
these functions: nor can we accept many of 
the statements and arguments used in support 
of the suggestion. 

The educational methods of a university 
depend mainly upon personal lelationships 
between honest scholars — staff and students — 
rather than upon doctrinaire methods of 
teaching. They are unlikely to be successful 
if conducted by a staff composed of some who 
teach from a background of reading and 
ohsei'vation of research and others who lecture 
only in their narrow specialist fields. Univer- 
sity education should aim at provocative 
teaching by persons who are themselves par- 
ticipating in the development of their subject. 
Even the present level of segregation of 
brilliant research workers from contact with 
students must impoverish the future of science. 
Some guidance in teaching methods would be 
useful for many lectureis, but successful 
teachers are more likely to be found among 
researchers than in the ranks of technically 
trained administrators. 

That the part-time research carried out by 
teachers could be worthwhile from the purely 
research aspect Professor Burnet denies, 
merely, it would seem, “because it in part- 
time". Surely, however, it is true that modern 
science is largely the product of part-time 
research? Most scientists, in fact even those 
who may be classed as full-time research 
workers, must have responsibilities in addition 
to pure research. Furthermore, it is obvious 
that the part-time research of one man may be 
of much greater significance than the full-time 
research of another. That the more able man 
might contribute more to direct scientific 
advances by full-time than by part-time work 
is possible. But we believe that teaching and 
research must be complementary in a univer- 
sity, and that a “professor'’ who specialized 
in teaching alone would soon cease to function 
as a professor should. A scientist endowed 
with such intellectual i>owei'S as would enable 
him to preside over meetings of research 
workers at the level of effective discussion and 
criticism would certainly not ])e content to 
spend his days in teaching and in studying 
teaching methods. Let us agree witli Professor 
Burnet that such fundamental investigations 
into paedagogical problems lie mainly within 
the sphere of departments of education and 
psychology: but in these departments the 
physicist, chemist, and biologist jshould tread 
with proper humility. 

Let us agree, too, that the university system 
^*does not work out quite so badly as it ought 
to". A university is a community, with its 
own traditions, ideals, laws and social customs. 
Its function is to learn and teach the known 
and to explore the unknown. Its material sup- 
port Is from outside, but its moving spirit 
must be and is from within. Its members of 
staff are drawn from the top ranges of intelli- 
gence in the community, but their literacy. 


articulateness, curiosity and personality are 
not neglected in making appointments. A 
university is fortunate indeed if all the 
appointees have one or two of these attributes 
at a high level and the remainder of such 
quality and intensity that those appointed are 
well adjusted in tlie learned society which a 
university should be. Suitable appointees will 
show a great diversity of personality — the 
organization must be malleable to them unless 
we are to break them to it. Against the 
rigidity of Professor Burnet’s suggested struc- 
ture even the human characteristics that make 
the present system workable would almost 
certainly fail. 


In writing his article Professor Burnet was 
undoubtedly prompted by the feeling, which 
the undersigned share, that neither the teach- 
ing nor the research-output of the Australian 
universities reaches a uniformly high level 
under present conditions. With the current 
staff-student ratios it is clearly impossible 
for many full-time members of university 
departments to function other than as teachers. 
To force them further into this category and 
to provide by contrast full-time research units 
as proposed by Professor Burnet would lead 
to complete stagnation in the minds of many 
who, granted a reasonable degree of leisure, 
could substantially contribute to the discovery 
of new knowledge. The need is particularly 
urgent for a better appreciation by the several 
governments of the problems confronting the 
State universities, in th€^ expectation that this 
must lead to a more enlightened and liberal 
endowment of university function. In the 
United Kingdom financial assistance by the 
Government is currently thrice that of the 
pre-war level and it will be of six-fold intensity 
by 1951-52. While it is true that money alone 
will not provide the complete solution of the 
difficulties facing the Australian universities, 
there is no doubt that funds are still in- 
adequate and do not pei niit of desirable future 
development. 


E. J. Hartuni;, 
E, Hey MANN. 

E. S. Hills, 

P. Mac’Callilm, 
L. H. Martin. 


S. ScNDLULAND, 

0. W. Tuxls. 

V. M. TrhvOJIjs, 

J. S. Turner, 

S. M. Wadiiam. 

R. DoriJLAS WllHUIT. 


University of Melbourne, 
8 October, 1948. 


II. Rltly from Syuney. 

The relation between teaching and research 
in universities is an old problem — in a way, 
an Insoluble problem. The ideal university 
professor should be an inspiring personality, 
a master of his subject, a first-rate investi- 
gator, a skilled organizer and administrator 
and a good teacher. Such properties are 
rarely, if ever, found together in a single 
person. Vocational training on the one hand, 
the maintenance of the tradition of learning 
and active contribution to the developRl^t of 
knowledge on the other hand, require a dif- 
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ferent emphasis: the former rather on educa- 
tional and organizatory abilities, the latter on 
depth of knowledge, imagination, and experi- 
mental skill. 

Professor Burnet, having as his main sub- 
ject the university education of medical 
students, and being “concerned with attempts 
to remedy the present diflaculties of Australian 
universities”, overemphasizes vocational train 
ing to such a degree that he sometimes appears 
to forget the need for original scholarship. 
In my opinion, vocational training is already 
greatly overemphasized in Australian univer 
sities, to the detriment of learning and con- 
tribution to knowledge. University research 
in England and elsewhere is still leading, in 
spite of the fact that it is “part time”: it is 
certainly not “of relatively unimportant 
character”. 

I agree with Professor Burnet that there is 
need for improvement of metliods of teachiui: 
and demonstration, but the possibilities ot 
technical improvements in mass teaching mii.-i 
not be overestimated. Establishment of tin* 
right proportion betvveen the number ot 
students and of tea(‘hing stah is the only way 
in which a solution of this problem can he 
found. In the U.S.A. there is one teacher 
to every three or four students! {Brit. Mrd. 

1948, 473.) 

The ability of a man to become a successful 
university teacher is not easily gauged. Th«-‘ 
selection according to research achievement, 
condemned by Professor Burnet, assures at 
least mastery of the field, imagination and 
experimental skill; Professor Burnet wTll 
probably also admit that the leadorshi]) of a 
successful research team today require.'^ a 
certain talent for organization. Experience in 
teaching and knowledge in the organization 
of a university department can he given to the 
young research workers by appointing thmn 
as demonsirators and allowing them to lecture 
in their special fields to advanced stiuleiits. 
The allotment of such duties will also tend 
to prevent overspecialization, a danger "to 
research which is not connected with teach- 
ing; this Professoi’ McAulay has aln'ady 
pointed out. Elementary teaching and adminis- 
trative functions can Ik‘ far more readily 
delegated than the inspiration which cx)mes 
from close contact with the rapidly progressing 
field of one’s subject by active research. There 
is no need for the man directing researcli to 
spend much of his time in “handling tesr 
tubes and chicken embryos” — although the 
warning words of Sir Joseph Barcroft should 
not be forgotten, that a teacher ceasing to 
work himself on the bench and finding only 
time to organize his students’ researcli, should 
look out for the writing on the wall {Rcfipira- 
tory Function of the Blood. Vol. 2). 

. Professor Burnet admits that the present 
scheme of selection by research ability (is it 
really the scheme of selection in Australia?) 
'*does not work out as badly as it ought to do’\ 

I am convinced that his own scheme would 


work out far less satisfactorily than he 
imagines. I doubt whether his ideal professor, 
who after spending two to three years in 
research up to his Ph.D. degree had no other 
contact with research than participation in 
Saturday morning discussions, will still remain 
master of his field. The “clogging of the 
works” by old age (over 40?) is far more 
likely to endanger him than the professor 
active in research. Nor can I believe that 
there will be no ill-feeling between an able 
research leader, with importani contributions 
to science to his credit, and the teaching head 
of the department. The duplication f chairs 
would be as costly as the increasi of the 
teaching staff and i,( practice may not work 
out smoothly. 

In the sciences, purely vocational training 
ought to become the function of the “Technical 
Universities” with consequent diminution of 
the number of students at the universities. 
In medicine, wdiere such a separation may not 
be desirable, the appointment of a larger staff 
would decrease the burden of teaching and 
administration on the head of the department. 

Great teachers and researcli scholars, such 
as Sir Frederick (lowland Hopkins, delegated 
much of the elementary teaching and adminis- 
nafion to other members of their staff. Only 
in this w'ay can a “scliool” he created, in which 
the professor and his senior wmrkers remain 
in close personal contact in research and in 
intimate lectures. Some great scientists, in 
spite of directing funda mental research, have 
been born teachers, taking pride in their 
elementary classes, while others — Helmholtz is 
a w'ell-knowm example — iiave been notoriously 
had te. cheis for .Imiior students, but an 
inspiration to senior ones. The solution is 
not to exclude scientists of Helmholtz’s type 
from university cliairs, hut to supplement 
them with associate professors who take over 
education and administration. There is no 
reason why the professor should regularly 
mark individual examination papers, read from 
his or others’ textbooks in lectures, or carry 
out administration unaided. Much of the 
administration can be handled by an adminis- 
trative assistant, an arrangement common in 
European university departments and evidently 
now being followed by Canlierra University. 
The administrative assistant can be chosen 
from the ranks of graduates who later intend 
to go into industries or the C.S.I.R. ; he will 
tlius also benefit by the experience gained in 
his position. That part of the teaching con- 
cerned with factual material should be largely 
delegated to readers, lecturers and demon- 
strators. 

There remains the problem of a closer 
correlation of extramural research wTth the 
universities. On the European continent this 
has been solved by the universities conferring 
honorary professorships to outstanding re- 
search scholars in the industries or research 
institutes. Such ap arrangement conveys 
l>enefits to the universities* and to the scholars. 
The English system, “one subject, one profes- 



84 


THE AUSTRALIAN JOURNAL OF SCIENCE 


DECEMaER 


sorial title", has already been modified to 
some degree, and siiqh modification, if used 
in moderation, need not lead to ilie devaluation 
of the i)rofl}ssorial title. 

R. Lemberg. 

Institute of Medical Research, 

Royal North Shore Hospital, 

Sydney. 

6 November, 194S. 

HI. Reply from Adelaipk. 

I should like to say that I heartily endorse 
the remarks made by Professor McAulay (This 
Journal, 11, 61) when commenting on the 
statements made by Dr. F. M. Burnet. Students 
taught according to the methods outlined by 
Professor McAulay would be infinitely superior, 
with regard to initiative and original thinking, 
to the automatons produced by the method 
he criticizes. One further observation that 
may be added, with regard to the teaching of 
science in Australia, is that the student 
devotes too much time to practical work and 
is given too little encouragement in referring 
to the original literature. These remarks 
apply principally to the final years of a Science 
course, when approximately half a student’s 
time should be free to devote either to reading 
or cultivating outside interests. 

A lecturer must necessarily be engaged in 
research work, as otherwise the temptation is 
too great to shelve newly arrived journals, 
with the result that lectures are “cribbed" 
from standard textbooks which, we all know, 
contain only too many errors. Furthermore, 
a student's interest is often aroused when he 
hnows that the lecturer is personally engaged 
upon a certain topic. 

We must be careful that the Science Faculties 
in our universities do not assume the status 
of technical institutes as these two necessary 
bodies should be entirely different in their 
outlook. It should not be the university’s aim 
to supply a machine capable of industrial 
routine but rather an individual equipped with 
a clear and critical mind, understanding a 
little but anxious to assimilate more. 

Kenneth H. Pausacker. 
Department of Chemistry, 

University of Adelaide. 

8 November, 1948. 

IV. One Term’s Leave. 

(Abstracted from the Melbourne University 
Gazette, J,, 22 October 1948, 81. 

The middle term of 1948 I spent on leave 
and came back confirmed in a view which 1 
held before: that every university lecturer 
engaged in a full-time teaching programme 
needs one term off every two years, in addition 
to sabbatical leave. If this sounds greedy, 
it is merely because we have become con- 
ditioned to accepting hack work as our normal 
occupation. 

When the poet Gray was Regius Professor of 
Modern History in Cambridge, there occurred 
a most deplorable Y)utbreak of criticism of 
University professors. It was even suggested 


that they should sometimes lecture. Gray's 
opinion was asked and it was put to him that 
fifty lectures a year would be a fair stint. He 
considered the matter and gave his opinion. 
Yes, professors should lecture; but fifty was 
too many. Perhaps three would be a reason- 
able number. The clamour died down and 
the matter was forgotten ; hut Gray’s con- 
science was I) ricked, though he had been 
appointed to a recognized sinecure. He set 
to work to write an inaugural lecture. He 
divided liis subject into headings, and under 
each heading he filled innumerable notebooks. 
But his life was darkened by this unwonted 
burden, and after four years of great labour 
be died, his lecture unfinished and never 
delivered. 

We toss off our stint of so many lectures a 
week, and attend meetings innumerable — and 
Gray was not cursed by the telephone. We 
administer large departments or lecture to 
large classes, and in our spare time serve aa 
fathers-confessor to our students and try to 
do our duty as parents and citizens. The 
Long Vacation, which might provide relief, 
has been eaten away at both ends by examina- 
tions and by coping with large numbers of 
students. Few of us would exchange our jobs 
for others but this does not affect the fact 
that we cannot in present conditions do our 
jobs as well as we might hope. P"or our 
teaching, we live — of necessity and far too 
much — on our capital; and some of us are 
conscious how far that capital falls short of 
our need, and how much of it is in coin no 
longer current. We are at the further extreme 
from Gray's extreme; and somewhere between 
there lies a desirable mean. 

All of us recognize that our teaching suffers 
unless finding out new things and gaining new 
understanding keeps pace with our expounding. 
All of us are required by our contracts to 
engage in research; and we all know how 
little we are able to honour this contract. 
The danger of it is that administration is so 
easy, if not to do well, at least to do first. 
The jobs keep coming at one, with the answer 
— letter, memorandum, comment or decision — 
urgently required before next Monday for one 
of the innumerable Board, Faculty or Com- 
mittee meetings. So the days and terms and 
years slip by, and one reaches that strange 
reversal of all university values, that con- 
science is quiet when the administration la 
up-to-date and the classes held, and that con- 
science is uneasy if there is an hour of 
leisure “within working hours" to read an 
article bearing on one's chosen field of study. 

I went to Perth for my term's leave 
genuinely frightened — for I had had no time 
free of administration of some sort since I 
came down from Oxford eighteen years ago — 
that I would simply be unable at this late 
stage to sit down every day of the week during 
two months to write a book. Tile pleasure of 
discovering that that quite reasonable fear 
was mistaken was my greatest stimulus to a 
term’s solid work. 
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I was away from Melbourne for thirteen 
weeks. One of those weeks was spent on the 
train and four on a journey to Camden Har- 
bour in the Kimberleys. In the remaining 
eight weeks I was able — emulating Trollope 
with increasing breathlessness — to write 45,000 
words of what will be a book of about 70,000 
words, on which I had been working in stolen 
moments for nearly three years. 

This does point to the value of a single 
term’s leave, not as a substitute for sabbatical 
leave, but as something of a bite between 
meals. Such a short time might be better 
used in the writing of papers than of books, 
for the amount I attempted required the sacri- 
fice of rest in favour of the satisfaction of 
getting some work done. But whether it was 
used for a book or a paper, a term's leave 
once in two years would enable our over- 
worked staff — and particularly our senior staff 
who carry the burden of administration — to 
add much more than they now do to the sum 
of knowledge. This term’s leave of mine has 
cost the University very little. On a balance 
of accounts. 1 do not believe it has cost my 
students anything; for I at least can tell how 
much better' my teaching is for the break. 
I believe that the teaching and research of the 
Univei’sity would gain enormously if some 
such practice were normal. 

1 chose to spend the term in Perth for a 
nuinlKu- of reasons — climate, remoteness from 
our own telephones and committees, handiness 
nevertheless to librarians and to colleagues 
with whom I could discuss my work. 

'Phe choice of Perth was completely justified 
on all grounds. The University and St. George’s 
College co-operated in arranging the most 
favourable conditions for my work. Of course, 
such pleasant conditions cannol always be 
provided; but tbe use of a room — or rather, 
ill tiiese days, of a corner of a room — in the 
University, and membership of a guild or 
union, are quite good substitutes; and the use 
of library or laboratory and of some secretarial 
help should be genm-ally possible to provide. 
We need more movement backwards and for- 
wards l)etw^een our universities; provision like 
that made for me by both University and 
College in Perth would encourage such move- 
ment. 

As some return, I gave two short courses 
of lectures in the School of History and 
shared in the work of a seminar held for final 
year honour students and graduates. It proved 
very refreshing to me — even for my main 
work of writing — to give those lectures to 
students not already familiar with my ideas. 
Their value to the students was probably of 
the same order, that they were lectures given 
by a visitor and that custom had not dulled 
their edge. All of us who teach in universities 
know that the smallness of our number reduces 
the chance of stimulating a friction of diverse 
ideas, and that both we and our students lose. 

At intervals in my writing, I spent some 
time in tracking down descendants of the 


Victorian settlers who took sheep to Camden 
Harbour in the Klrnl>erleys in 18(>4, and dis- 
cussed the reasons for the failure of that 
settlement with a number of scientists and 
sheepmen. I spent a week exploring the sites 
of the attempted settlement, collecting grasses 
and plants, discovering one major error in 
the most recent maps and filming the country. 
I should like to organize a combined expedi- 
tion during a May vacation to this part of the 
country. For my own work, I need a geologist, 
a soil chemist, a geographer and a botanist: 
with the addition of an anthropologist and a 
zoologist, and equipment for record ag the 
native language and the marvellously iterest- 
ing music of the coi'x oborees, and for filming 
the coiroborees at niglit time, we could cover 
most points of interest in a selected and 
limited area. 

But that is by the way. I have been back 
here three weeks now, and my Kimberley 
papers remain in large part unpacked. It is 
the sham experience of the contrast between 
even a iL-rm’s oppoitunity and our normal 
scurry that has inspired this account. What 
has gone before this concluding sentence is 
some opinions and some data to throw into 
our discussion of “the research problem", 

R. M. Crawfobd. 

Department of History, 

University of Melbourne. 


The subject of the Balance of Teaching and 
R'.scarch wns di,scu,ss<‘d af one session of the 
.sixth Congr(‘-.s of tlie ITniver.siiics of the Common- 
\vc;ilth. \vhi<h was held in Oxford, July, 

r.)|s T*rofe.'^.‘ior G. A. Currie of Western Aus- 
tralia, who r»pened tbe discais.sion, mentioned 
Ortega V. Gas.'^ct’s contention that the inquiring 
mind has been disastrims ; that the constant, rest- 
less wish to discover ha.s led the universities from 
tlu‘ cultural centre of the coniinuuity. Speakers 
suggested that niiich current research is of little 
valui' to originating worker or to the recipient 
studen: and that the urge to publish Us results 
is harmful. It was itoiiiterl out that .sabbatical 
years are not in themselves the solntion of the 
teacher’s rc.s<‘.arv li ijrohlem ; that to be able to do 
research currently with teaching "he needs a 
timetable which allow.s bin two or three days 
in teu'h week without interruption. Nature, 162, 
l?t4S. Ml. 


Genetics and Algal Life 
Histories 


KATHLEEN M. DREW* 

(Al>strac( of an article published in Xaturc, 
I6t, 14 February 1948, 22;?,) 

In reply to Professor Barber’s letter to This 
Jotuiiv.vi, (1947) upon “Genetics and Algal Life 
Cycles’’, it is considered that an examina- 
tion oi the cytological evidence available for 
Spcrniothamnioji Turneri and Plu m ar ia elegans 


* Department of Cryptogram ic Botany, UnWer- 
sity of Manchester. 
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suggests that certain broad concepts applicable 
to the anglosperms cannot be transferred to 
the algae without modification. In those 
Floridae which have the Polysiphonia-ty^e of 
life history, for example, the separation of the 
haploid and diploid phases of the sexual cycle 
into two physiologically separate entities 
(omitting any consideration of the cystocarp 
for the time being) contrasts sharply with the 
angiosperms, where the haploid is considerably 
reduced, enclosed in and physiologically depen- 
dent on the diploid. This somatically separate 
existence of the two phases means that: 

(1) The “progeny” of the diploid phase is 
the haploid phase and nice versa. Some of the 
implications of this are referred to by the 
writer. 

(2) While the sex organs are usually 
restricted to the gametophyte and tetraspor- 
angia to the sporophyte, cases are recorded 
where, with varying deg'r'ees of frequency, 
both sex organs and sporangia occur on the 
same individuals. Whether these individuals 
are haploid or diploid is unknown except in 

Turneri, where the diploid plants bear both 
functional diploid sex organs as well as 
sporangia in which meiosis occurs, and 
NUophyllum punctalum. where sporangia occur 
on the haploid gametophyte but undergo no 
reduction division. In such cases the gameto- 
phyte-sporophyte cycle is either in the process 
of being established or la upset. 

(3) As a result of the occurrence of sex 
organs on the diploid, the formation of triploids 
and tetraploids becomes possible. This involves 
no abnormality in the formation of the gametes 
and is therefore comparable to the diploid / 
tetraploid cross in the higher plants. 

Facts support the view that the production 
of triploid (90) Individuals of Turneri are 
not rare. If, therefore, there is a 45:^90 cycle 
(for which the evidence is incomplete) and 
such a cycle becomes genetically isolated, 
several genetical strains probably exist. Too 
little is known of tlie relationship of the 
normal sexual cycle and the triploid of 
Plumaria elegans to draw any conclusions and 
a comparison of the vegetative propaga- 
tion of triploid angiosperms with the repro 
duction of this triploid by parasporangia is 
no more than a broad biological analogy. The 
parasporangium appears to be the morpho- 
genetic expression of the triploid condition. 

It is suggested that polyploidy, involving 
specific differences like those occiiriing in 
Chrysanthemum and Bolanum may occur in 
the Florideae and evidence is given in favour 
of the formation of autopolyploids by the 
doubling of the chromosome number in the 
vegetative nuclei. 

Terminology previously suggested (Drew, 
1944) is restated briefly and to it is added 
the concept that a life history may include 
two or even three sexual cycles ( cycles of 
two alternating nuclear phases), e.g. aS*. Turneri, 
possibly linked or independent. In conclusion 
a plea is put forward for an extension of 


experimental work leading to the analysis of 
the non-genetic as well as the genetic factors, 
both of which condition the life histories of the 
algae. 
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Recent Research 


ECOLOGY 

An ecological study of the New South Wales 
coast by W. J. Dakin, Isobel Bennett and 
Elizabeth Pope, “A Study of Certain Aspects 
of the Ecology of the Intertidal Zone of the 
New South Wales Coast” {Aust. Jour. Sc. 
Research, 1, No. 2, 1948) will be welcomed by 
all ecologists, biologists, and naturalists inter- 
ested in the life occurring on tlu' coast. The 
authors planned their investigation to deter- 
mine whether the considerable difference in 
latitude between the northern and southern 
boundaries of the State was reflected on the 
shores in the distribution of basic types of 
organisms. The physiography of the rocky 
coast at various localities is described, and 
notes on the major rock platforms are given. 
The chief zones, with reference to tide-level, 
the Littoral, Sublittoral, Supralittoral, Littoral- 
sublittoral, are described and named for the 
principal animal or plant normally growing 
in them, e.g., the Kelp Zone, the Pyura Zone 
i^Pyura praeputialis Hiller), etc. It was found 
that very little geographical change occurs in 
the basic zonation of the rocky ocean shore 
between the Queensland and Victorian boun- 
daries, hut there are some striking changes in 
the range of the common members of the 
basic associations. Lists of common animal 
species in the various zones are given and 
these will undoubtedly be of the very greatest 
value to collectors and other ecologists. In 
conclusion the authors state that the zonation 
of plant and animal associations are reminis- 
cent of conditions found on the shores of 
other temperate lands such as South Africa 
and California, etc. The paper is ill ust rated 
by numerous plates of high qiiality. li is to 
he regretted, however, that a paper describing 
so much original work as the result of the 
co-operative efforts of the authors over a 
considerable period of time should have been 
written in a semi-popular style and that the 
Australian Journal of Scientific Research 
should have departed from the usual style 
expected in a scientific journal of some stand- 
ing in puhlisliing it in its present form. 

PALAEOPEDOL(XiY 

The recognition and study of evidences of 
earlier climates on present-day land surfaces 
is particularly important in some, and per- 
haps all, parts of Australia. Two publications 
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describing the evidences of earlier soil-covered 
land surfaces which should be read carefully 
by geologists, geographers, and above all by 
the soil scientists for whom they were written 
have been published by the Council for Scien- 
tific and Industrial Research. 

The first of these, “Post-Miocene Climatic 
and G(M)logic History and its Significance in 
Relation to the Genesis of the Major Soil 
Types of South Australia", by R. G. Crock(*r 
(VM.I.R. Bull. 193, 1946) gives a most coin- 
prehensive and detailed study of the way in 
which post-Miocene climatic history, combined 
with the fundamental geology of South Aus- 
tralia, has given rise to poly genetic soils, the 
main factors being (1) the Pleistocene glaci- 
ations with recurrent exposure and drowning 
of the continental shelf, which gave the oppor- 
tunities for extensive dune formation and 
aeolinites; (2) the lecent arid period which 
caused the distribution of I'oessal material 
from travertine surfaces; (3) the continu(‘d 
solonizing infliH'iice of cyclic salt in areas of 
poor drainage; and (4) the moist and warm 
conditions of the Plioc(‘ne leading to extensive 
laterite formation. A diagram illustrates the 
linkages between certain of the majoj Soutli 
Australian soil types. The geochemical aspects 
of such origins for the soils is stressed, and 
is clearly indicated in certain mineral deficient 
soils in the soutli-east(u*n portion of the Stale. 
Crocker has suggesteti the application of the 
same factors to soutliem Western Australian 
soils, thus challenging soil workers there to 
test his findings. 

The second of tliese publications is “Pedo- 
genesis following the [tisseetion of the Latei- 
itic Regions in Southern Australia" by C. G. 
Stepliens {(\S.LR. Bull. 206, 1946). The 

origin of a laterite capping is still somewhat 
of a controversial point between geologists and 
.soil scientists, but its physiographic signifi- 
cance, first recognized by Woolnougli in 191S 
in Western Australia, has never l)een seriously 
doubted. Climatic conditions, presumably in 
the Pliocene, were sucii that the formation of 
laterite took place over very extensive areas 
of Australia. Much of the original Pliocenet?) 
land surface witii its soil covering (the laterite 
profile) is preserved intact in Western Aus- 
tralia IxM^ause this part of the continent has 
been relatively stable and consequently little 
dissected. Some breaking down of the original 
profiles has, and is, occurring, and Stephens’s 
paper ably summarizes the position. By the 
use of his diagrammatic representation of the 
relationship of soils formed as a result of the 
dissection of lateritic profiles the field inter- 
pretation of soil types derived during Recent 
and present climatic conditions from laterite 
is greatly facilitated. It is shown that all 
parts of a dissected laterite profile can act as 
parent materials of new soils, their original 
material having thus a most important bearing 
on their fertility. Stephens has made a most 
valuable contribution to the way in which 
geological knowledge cun assist in interpreting 


soil origins in areas where laterite occurs, 
and, naturally, the same careful observation 
can be applied to soils in other areas. Further 
publications by the Soils Division along these 
lines, which assist so greatly in a geochemical 
understanding of Australian soils, will be 
awaited with interest. 

TAXONOMY 

rhree important botanical systematic papers 
have appeared recently giving revisions of the 
genera i^iwuinsond and Brachycov v , and of the 
South Australian species of Eucalyptufi respec- 
tively. Their publication focuses attention 
on the m'cessity for re-examniation f the 
Australian flora iron time to time as the 
distribution becomes more widely known and 
new species are collected. Both the Btvainsona 
and Brachycome papers actually con^J'titute 
monographs on the respective genera giving 
as they do a most thorough and comprehensive 
account of the vegetative, floral, and fruit 
diagnostic chaiaKters together with descrip- 
tions of all tlu' known species, subspecies, and 
variet ies. 

In "The Genus Swainsona" by Alma T. Lee 
(Gontrih. N.S.W. Nat. Herbarium, Vol. 1, No. 4, 
194S ) the diagnostic characters are described 
in detail, and a key to the groups is provided 
in addition to an artilicial key for practical 
ideni ilicat ion. Tlie chief economic importance 
of s K <ri)i.su')td concerns the toxicity of certain 
species lo stock, and tiiis revision arose from 
the difliciiliy of identifying species sent in 
foi examination. Material from all the Aus- 
tralian Herbaria was examined. Bwainsona 
occurs mainly in tlie inland low-rainfall areas 
and it is absi'ni from the CTidemic flora of 
south-western .Australia. The papet- is illus- 
trated by distribution iiia])s and drawings 
showing features of diagnostic importance. 

"A Revision of the Genus Brachycome Cass. 
Bart 1, Australian Species" t)y Gwenda L. 
Davis {]*}•()(■. Liuu. No . .V.N.W., 73, Parts 

3-4. 1948 ) is similar in scope to the previous 
paper, but differs slightly in treatment. Two 
sub-genera occur, Euhra< hytomc and Meta- 
hrarhycornc. based on the character of the 
anther, and each contains a number of super- 
species or groups of species. A number of 
new species are described, and the author has 
very thoroughly traced the whereabouts of 
original specimens in various Herbaria, some 
Iw'ing located as far afield as I’aris and 
Geneva. The genus has an Australia-wide 
distribution mainly in the eastern and southern 
States. A eoinprehensi ve key is given, based 
on the characters of the fruit, flower and 
vegetative habit. The paper is illustrated by 
line drawings of fruit and habit so that identi- 
fication of species should be rapid. The distri- 
bution and affinities of species is discussed. 

The third of these papers is “Key to tiie 
South Australian Species of Eucalyptus 
L’Hc'rit” by Nancy T. Burbidge {Traus. Royal 
Boc. Bth. Aust., 71, Part 2, 1947). The 

author states that it is not intended as a 
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complete revision of the local species, as 
insuflflcient is known of the distribution. The 
key to the species is based on the character 
of the fruits which are illustrated by very 
plain, clear line drawings. Short descriptions 
of the forty-nine South Australian species are 
given. This is a most useful paper on the 
genus Eucalyptus which “includes an unusually 
high percentage of variable and unstable 
species which . . . can be called polymorphic^. 


News 


The Edgeworth David Medal 

The Edgeworth David Medal of the Royal 
Society of New South Wales is to be awarded 
annually for research published by a scientist 
under the age of thirty-five years. 

The award is for a distinguished contribu- 
tion of work done mainly in Australia or its 
Territories or adjacent Seas, or contributing 
to the advancement of Australian science. The 
fields of award will be changed in annual 
rotation, according to the following Groups: 

A. Mathematics, Physics, Chemistry, Bio- 
chemistry, Astronomy, Meteorology, 

Engineering, and related Sciences. 

B. Geology, Botany, Zoology, Physiology, 

and related Sciences. 

C. Psychology, Anthropology, Sociology, 

Economics, Geography and related 

Sciences. 

The first award is to be for the year 1948. 
It will be made for work in the subjects of 
Group A, published before 1 January, 1949. 
The recipient must not have reached the age 
of thirty-five years l>efore 1 January, 1949. 
Nominations have been invited from the Aus- 
tralian National Research Council, from Royal 
Societies and universities in Australia, and 
from otlier scientific bodies in Australia. They 
should submit details of the nominee’s work 
and should reach the Royal Society of New 
South Wales not later than 28 February, 1949. 

Australian Journal of Scientific Research 

The Australian Journal of Scientific Research 
is at present being issued quarterly in two 
series — Series “A” covering the Physical 
Sciences and Series “B“ the Biological Sciences. 
Nos. 1 and 2 of the first volume of both series 
have been issued and the third number is 
expected from the printers shortly. 

Control of the Journal is in the hands of 
an Editorial Board consisting of Professors 
W. J. Dakin, E. J. Hartung, L. H. Martin and 
J. G. Wood, with the Editor, Dr. N. S. Noble, 
as Chairman. Suitable papers will be accepted 
from research workers regardless of the 
employing organization or the country of 
origin. To ensure the maintenance of the 


quality of contributions, a strict refereeing 
system has been adopted. 

The subscription to the new Journal is 
£1 10s. per annum for each series. All enquiries 
and manuscripts should be forwarded to,, the 
Editor, Australian’ Journal of Scientific 
Research, Council for Scientific and Industrial 
Research, 314 Albert Street, East Melbourne, 
C.2, Victoria. 

A.N.Z.A.A.S. — Hobart Meeting 

Well over a thousand members will be 
attending the Hobart Congress in January. 
The problem of finding accommodation is on a 
population basis equivalent to placing over 
sixteen thousand visitors in Sydney and is 
accentuated by coincidence with the peak of 
the Tasmanian tourist season. Registrations 
at the beginning of December were: N.S.W., 
260; Victoria, 306; Tasmania, 291; Queensland, 
29; South Australia, 149; Western Australia, 
67; New Zealand, 18; A.C.T., 56; Overseas, 6; 
total. 1182. The Honorary Accommodation Sec- 
retary, Mrs. A. D. Foot, has managed to place 
all-comers. 

For the information of members still wishing 
to register for excursions, it is announced that 
no vacancies now remain in Excursions Nos. 
1-6, 8, 12, 14-16, 32, 40. 

Munitions Supply Laboratories — 

Change of Name 

The name of the M.S.L. has been changed to 
DEFENCK REHEAKCH LABOR.\r()lMES. 

This change of name has been made to 
emphasize the raisoyi d'etre of the establish- 
ment. which is to make laboratory investiga- 
tions aimed at tlie development of new weapons 
and of methods of manufacturing military 
equipment, whether of m^w or conventional 
types. 

Because the development of secondary indus- 
tries increases the dfjfence potential of the 
nation, D.R.L. will continue, as it has done 
since the war, to provide technical service to 
private industry. 


Chair of Agricultural Economics 

The feenate of the University of Sydney has 
accepted grants offered by the Commonwealth 
Bank from its Rural Credits Development Fund, 
for the establishment of a Chair of Agricultural 
Economics — an initial grant of £40,000 to estab- 
lish the chair, and additional grants of £2,000 a 
year for five years for maintenance. The grants 
are subject to the conditions that the first 
purpose of the chair shall be to enable original 
research to be undertaken in the field of Agri- 
cultural Economics, and that the results of 
such research shall be disseminated as widely 
as possible and made available for the benefit 
of all primary producing interests In Australia. 
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AGRICULTURE. 

(Continued.) 


14717. Bestt R. J. Longevity of Tobacco Mosaic 
Virus. Part 1. In Vitro Life of the Pure Virus in 
Buffer Solution at pH 4. Ibid., xxvi (2). 1948, 
163-169. — A sample of pure tobacco mosaic virus 
prepared from infective juice in 1935 by pre- 
cipitation at its isoelectric point, and suspended in 
buffer solution at pH 4, was tested for infectivity 
over a period of 12 years. The sample of virus 
maintained its infectivity unchanged during this 
period. 

14718. Butler, F. C. Take-all of Wheat. Agric. 
Gas. N.S.W., lix (6), 1948, 248-250. — Symptoms 
are described and conditions favouring the disease 
discus.sed. 

14719. Hutton, E» M., Mills, M., and Giles, 

E, Fusarium Wilt of Tomato in Australia. 
2. Inheritance of Field Immunity to Fusarium 
Wilt in the Tomato [Ly coper sicon csculentum). 
J. Conn. Sci. Ind. Res., xx (4), 1947, 468—474. — 
The variety Pan America was found to be a suitable 
parent for introducing field immunity to Fusarium 
wilt into new tomato hybrids suited to Aiistralian 
conditions. Simple crosses have resulted in the 


incorporation of held immunity in suitable hy brids, 
but mulli]de crosses containing Pan America in 
two jilaces are preferred. The inheritance mechanism 
for held immunity appears to be influenced by both 
the female and the ]>ollen parent used. 

14720. Hutton, K. E. Brown Rot of Stone Fruit. 
Agric. Gaz. N.S.W., Iviii (9), 1947, 487-491.— 
Description of the disea.se, with control measures. 

14721. Magee, C. J. Root Disea.ses of the 
Banana. Ibid., Ixiii (8), 1947, 419-422.— Brief 
descriptive notes on Panama disease {Fusarium 
oxysporum cubense), Rhizoctonia root rot {Rhizoc- 
tonia solani), root knot {Heterodera marioni) and 
corm rot {Clitocybe sp., and Armillariu mellea). 

14722. Magee, C. J. Woodiness or Mosaic 
Disease of Passion Fruit. fbid., lix (4), 1948, 
199-202, 208. —A review of symptoms produced 
and recouimended control measures. 

14723. Sutton, W. S. Early Blight of Tomatoes. 
Ibid., lix (6), 1948, 29-300. — A brief popular 

description of the disease and recommended 
ontrol measures. 


ENTOMOLOGY. 

Hon. Abstractor : A. Musgrave. 


14724. Allman, S. L., and Wright, J. A. 

Grasshopper Control. Recent Developments. Agric. 
Gaz, N.5.1F., lix (5). May. 1948, 233-236, illustr.— 
The use of poison bran baits is described and the 
spraying and dusting of grasshopper swarms by 
means of aircraft. 

14725. Allman, S. L., and Wright, J. A. 

Gras.shopper Control. Some Recent Developments. 
Agric, Gaz. N.S.W., lix (6), June, 1948, 283-288, 
illustr. — In this part of their paper the authors 
describe such recent developments as insecticidal 
fog applications and the use of new type dusts by 
ground dispersal. 

14726. Allman, S. L., and Wright, J. A, 

Grasshopper Control. Some Recent Developments. 
Agric, Gaz. N.S.W., lix (7), July, 1948, 345-349. 
illustr. — Spraying for grasshopper control, and the 
new insecticides in dusts, sprays or aerosols. 

14727. Andrewartha, H* G., and Birch, L. C. 
Measurement of “ Environmental Resistance " in 
the Australian Plague Grasshopper. Nature, clxi 
(4090), March 20, 1948, 447-448. 


14728. Anon. Entomological Investigations. 
215/ Ann. Rpi. C.S.I.R., fo^ the Year Ended ZOth 
June. 1947 (1947), 19-25.— Results of investigations 
into insects and arachnids of economic importance 
and the control measures adopted. 

14729. Anon. Animal Health and Production 
Inve.stigations. 21s/ Ann. Rpi. C.S.I.R., for the 
Year Ended mh June, 1947 (1947), 25-33.— Refers 
to external parasites of sheej) and the measures 
adopted for their control, and with the blow -fly 
strike problem. 

14730. Armstrong, J. W. T. On Australian 
Coleoptera. Part i. Proc. Linn. Zoc. N.S.W., 
1947. Ixxii (5-6), Jan. 15. 1948, 292-298, 1 tf.— 
LagriidaR : Key to Australian genera. 

14731. Bagnall, R. S. Contributions Toward a 
Knowledge of the Tullbergiidae (Collembola- 
Onychiuroidea) . i-iii. Ann. Mag. Nat. Hist., 
xiv (114), June, 1947 (March 2. 1948), 435-444.— 
Dinaphorura Bagnall, 1935, key to spp. D. harrisoni 
sp.n., N.S.W, : Patonga Bay, Woy Woy. Austra- 
phorura n.g. Orthotype, A. ivahlgreni sp.n. N.S.W. : 
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Patonga Bay. Protullhergia n.g. Orthotype, 
TullheYgia trisetosa Schafi[. key to spp. P. salmoni 
sp.n. N.S.W. : Patonga Bay (ty})e and paratypes), 
Woy Woy and Lindfteld (one only). P. willemi 
sp.n. N.S.W. : Woy Woy. P. womevsleyi sp.n. 
N.S.W. : Lindfield. 

14732. Bl^tf K. G. Some Alien Coleoptera 
Occasionally Found in Britain. Ent. Mo. Mag., 
Ixxxiv, June, 1948, 123-124, pi. D (col.).- Cleridae ; 
Paratillus carus Newman, an Australian species, 
figured. 

14733. Brooks^ J. G* Some North Queensland 
Coleoptera and Their Food Plants. N. Qland 
Nat., XV (87), June 1, 1948, 20-29. 

14734. BurnSt A* N» New Records of Lepidoptera 
from Victoria, with Notes on Some Itare Species. 
Mem. Nat. Mus., Melbourne, No. 15, Oct., 1947 
( = Aug., 1948), 103-108. -Satyriflae : Ypthima 

arctous Fab. extends range of species to eastern 
Gippsland. Oreixenica latialis W. and L. extends 
range to Victoria (Mt. Hotham). I.ycaenida^ : 
Candalides cyprotus Ollih, extends range to Victoria 
(Little Desert, near Kiata). Neolucia sulpitius 
sulpitius Miskin, extends range to Victoria (Wingan 
Inlet, eastern Gippsland). Hesperida*. : Anisynta 
dominula drackmophora Meyr., records the species 
from the Victorian Alps (Mt. Hotham area). 
Sphingidae : Chtomus eroh^s Cram., a species rare 
in Victoria, records it from Everton, in the north- 
east. 

14786. Burns, A. N. New Geographical Races of 
Australian Butterflies, with a Description of the 
Female, Larva and Pupa of Pseudalmenus chlorinda 
barringtonensis Wlis. Mem. Nat. Mus., Melbourne, 
No. 15, Oct., 1947 (1948), 86-102, pis. 3-8, tfs. 
1-5. — Satyridaj : Xenica klugi mulesi n.subsp. 

. S.A. : Wardang Is. X. klugi klugi Guer., map of 
distr. S. Q'land, N.S.W., V., Wardang Is., S.A., 
S.W. Aust., Ta.sm. affinities discussed. 

14736. Cannon, R* C., and Hcgarty, A. An 

Outbreak of Grass Webworm in Atherton Tableland 
Pastures. Qld. Agric. J Ixv (6), Dec., 1947, 402-405, 
pi. 146-147. — Calanwtropha leptogr amelia Meyr. 
(Fam. Crambidas), 

14737. Came, P. B. Experiments in the Use of 
D.D.T. Against the Pasture Cockchafer, Aphodius 
howitti Hope. J.C.S.I .R., Melbourne, xxi (1), 
Feb., 1948, 1-6, pi. 1. 

14738. Clark, L. R, An Ecological Study of the 
Australian Plague Locust {Chortoicetes terminifera 
Walk.) in the Bogan-Macquarie Outbreak Area, 
N.S.W. Bull. C.S.I.R., No. 226, 1947, 1-71, 
pis. 1-3, tfs. l-IO. 

14739. Clark, L. R* Ecological Observations on 
the Small Plague Grasshopper, Austroicetes cruciata 
(Sauss.), in the Trangie District, Central Western 
New South Wales. Bull. C.S.T.R., Melbourne, 
No. 228, 1947, 1 26. 

14740. Common, I. F* B. Control of Corn Ear 
Worm on Tomatoes. Qld. Agric. /., Ixvi (2), 
Feb., 1948, 102-104.— Corn Ear Worm, Heliothis 
armigera Hbn. Refers also to Tomato Mite, Phyllo- 
copies ly coper sici Mass. Leaf-eating Looper, Plusia 
argentifera Gn. Tomato Jassid, Empoasca terra- 
reginae Paoli. Potato Tuber Moth, Gnorimoschema 
opermlella Zell. 


14741. Drake, C. J., and Salmon, J* T* A 

Second Xenophyes from New Zealand (Homoptera : 
Peloridiidae) . Domin. Mus. Rec. Entom., Wellington, 
N.Z.,, i .(5), June, 1948, 63-67. 2 figs.— Describes 
two new spp. from New Zealand and lists genera 
and species of Peloridiidae including Australian 
forms. 

14742. Entom. Branch. Insect Pests. Agric. 
Gaz. N.S.W., Iviii (12), Dec., 1947, 634-638. 
illustr. — White Wax Scale, Ceroplastes destructor. 
Benzene hexachloride (B.H.C.) in grasshopper 
baits. Fish and yabbies killed with D.D.T, Control 
of meat or road ants, Ividomyrmex rufoniger with 
B.H.C. 

14743. Entom. Branch. Insect Pests. Agric. 
Gaz. N.S.W., lix (1). Jan., 1948, 43-46, illustr.— 
Red Scale, Aonidiella aurantii, control, parasites 
and predators. Sp ringtails (Collembola) and 
benzene hexachloride. Removal of residues from 
.spray tanks. Correction, Ividomyrmex delectus 
for I. rufoniger. 

14744. Entom. Branch. Insect Pests. Agric. 
Gaz. N.S.W., lix (2), Feb. 1, 1948. 88-91, 101, 
illustr. — Parasites of grasshoppers : Lucostivora 
pachytyli, attacks Australian plague locust. Also 
Helicobia australis and Trichopsidea ostracea. 
Flies which develop in dead grasshoppers, Muscina 
stabulans, Sarcophaga depressa. Egg parasite of 
the plague locust, Scelio fulgidus, Qld., N.S.W., V., 
S.A. An Oleander Butterfly, Enploea corinna, life 
history. The Orange-barred Grass Moth, Eutane 
terminalis, invading houses. 

14745. Entom. Branch. Insect Pests. Agric. 
Gaz. N.S.W., lix (3). March, 1948, 149-152, illustr.— 
The Powder-post Beetle, Lyctus brunneus. D.D.T. 
as a danger to fish. 

14746. Entom. Branch. Insect Pests. Agric. 
Gaz. N.S.W., lix (6), April, 1948, 203-205, illustr. — 
Cabbage Moths, Plutella maculipennis, Cabbage 
Wliite Butterflies, Pieris rapae. The Black Thrips, 
Heliothrips hamorrhoidalis . 

14747. Entom. Branch. Insect Pests. Agric. 
Gaz. N.S.W., lix (5), May. 1948, 257-262. illustr.— 
Insect pests of beans : the Bean Fly, Agromyza 
phaseoli. Red Spider, Tetranychus urticee. Green 
Vegetable Bug, Nezara mridula. Aphids or Plant- 
lice, Aphis spp. Thrips (Thysanoptera) . Bean 
Leaf -hopper or Jassid, Empoasca sp. The Bean-seed 
Weevil, Bruchus obtectus. Green Mi rid Bug, 
Megacoelum modestum. Caterpillars. The Pseudo- 
Looper Moth, Plusia spp. The Tomato Moth, 
Heliothis armigera. The Bean Butterfly, Zizeeria 
lahradus. The Bean Pod Borer, Maruca testulalis. 

14748. Entom. Branch. Insect Pests. Agric. 
Gaz. N.S.W., lix (1), June. 1948, 305-308, 313, 
illustr. — San Jose Scale, Quadra.spidiotusperniciosus. 
The White Rose Scale, Aulacaspis rosa. The 
Vegetable Weevil, Listroderes obliquus. Control 
measures are given. 

14749. Entom* Branch. Insect Pests. Agric. 
Gaz. N.S.W., lix (7). July. 1948, 369-374. 390, 
illustr. — Tree Borers. The Fig Longicorn Beetle, 
Dihammus vastaior. The Elephant Beetle, Orthor- 
rhinus cylindrirostris. The Fig Twig^borer, Hylesinus 
fid. The Augur Beetle, Bostrychopsis jesuita. 
The Pine Weevil, Aesiotes leucurus. Cypress Pine 
Buprestid Beetles, Diadoxus erythrurus and D. 
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scalaris. The Kurrajong Weevil, Axionicus insignis. 
The Fruit-tree Moth Borer, Maroga unipunctata. 
Control measures are given. 

14750. Evans, W* Applied Biology in 
Tasmania. Ann. Appl. Biol., .London, xxxii (2), 
1945, 179-180. Ex Zool. Rec., Ixxxii, 1945 (1948). 

14751, Evans, J. W. Some New Eurymelids 
from Australia and New Guinea (Homoptera, 
JaSvSoidea). Trans. R. Soc, S. Aust., Ixxi (2), 
Dec., 1947, 225-227, tfs. A-H. —Eurymeloide'; 

nigrohrunnea n.sp. N.W, Aust. : Port George. 
Ipoella davisi n.sp. N.W. Aust. Bakeriola tas- 
maniensis n.sp. Tasm. : Risdon. B. rubra n.sp. 
Q. : Moolooka. 

14762. Evans, J. W. Some New Ulopinae 
(Homoptera, Jassidai). Ann. Mag. Nat. Hist., 
xiv (110), Feb. (Publ. 10 Dec., 1947), 140-150, 
tfs. 1-2. — Austrolpa tasmaniensis sp.n. Tasm. : 
Mt. Wellington, Hobart. Notocephalius pallidus 
.sp.n. A.C.T. : Blundells. N . montanus Evans, 
1942. Tasmania. lasts spp. of Cephalelus Per- 
cheron, and Notocephalius Jacobi. 

14753. Gentilli, D. BLoclimatic Controls in 
Western Australia. W. Aust. Nat., i (4), March, 
1947, 81-84, 4 maps; op. cii., i (5). june. 1947. 
104-107, maps 5- 12. 

14754. Gilbert, L. Zoological Notes on the 
Northern Territory (June, 1944, to September, 
1945). Viet. Nat., \xv (4), August, 1948, 96 102. — 
Refers, inter alia, to insects and arachnids, including 
Red -back Spider, ticks, gra.ss flea, etc. 

14755 Greaves, T. The Control of Silverfi.sh 
and the German Cockroach. J. C.S.T.R., xx (4), 
Nov., 1947, 425-432, f. 3. — By means of 10 per cent. 
D.D.T. dust in Canberra, houses and hostels using 
lJ-2 lb. (for silverhsli) and 3-5 lb. for cockroaches. 

14756. Hely, P. C. Fuller's Rose Weevil 
{Pantomorus {Asynovhynchus) godmani Crotch). 
Agric. Gaz. AC5.1F., li.x (3), March, 1948, 144-148, 
illustr. — History of introduction, life-history, host 
plants, injury, economic importance, method of 
spread, elTect of climate, control. 

14757. Hickman, V. V. 'fasmanian Aranere 
of the Famil}?' Hahniiche, with Notes on their 
Respiratory Systems, Pap. Proc. R. Soc. Tasm., 
1947 (1948), 21-35, tfs. 1-28. — Hahnia astrolomce 
sp.n. T. : Domain, Hobart, Risdon, Punch Bowl, 
Launceston. //. ampullaria sp.n. Domain, Hobart. 
Neoaviola wellingtoni sp.n. Mt. Wellington. In 
moss. Scotopsilus hicolor Simon, allotype 
l^sdon ; collected also at Trevallyn, The Cascades, 
Fern Tree and elsewhere. Notes are also given on 
the respiratory systems of Scotopsilus, Hahnia 
and Neoaviola. 

14768. Jenkins, C. F. H* Biological Control in 
Western Australia. /. R. Soc. W.A., xx.xii, 1945-46, 
12 July, 1948, 1-17. 

14759. Kemp, H. K, Codling Moth Control. 
Part ii. Report on Codling Moth Investigations in 
South Australia carried out in the Seasons 1945-46 
and 1946-47. /. Dept. Agric. S. Aust., li (4), 

Nov., 1947, I84r-186; op. at. (6), Dec., 1947, 
229-236, 238. 

14760. Kerr, R. W. The Effect of Starvation on 
the Susceptibility of Houseflies to Pyrethrum 
Sprays. Aust. J. Sci. Res., (B), Melbourne, i (I), 
Feb., 1948, 76-92, tfs. 1-6. 


14761. Lee, D. J. Australasian Ceratopogonida? 
(Diptera, Nematocera). Parti. RelationtoDi.sea.se, 
Biology, General Characters and Generic Cla.ssifica- 
tion of the Family, with a Note on the Genus 
Ceratopogon. Proc. Linn. Soc. N.S.W., 1947, 
lx.xii (5-6), 15 Jan., 1948, 313-331, 23 tfs. 

14762. Lee, D. J. Australasian Ceratopogon idae 
(Diptera, Nematocera). Part ii. The Leptoconops 
Group of Genera. Proc. Linn. Soc. N.S.W., 1947, 
Ixxii (5-6), 15 Jan., 1948, 332-338, pi. xxi, 13 
tfs. — Leptoconops Skuse, 1889, subg. Leptoconops, 
key to Australasian .spp. L. {L.) stygius Skuse, 
1889, type loc. 9. Woronora, near Sydney, N.S.W., 
also Fiizroy Falls. L. (L.) woodhilh sp.n. Adelaide 
River, N.t. L. (L.) longicornis Carter, 1921, 
W. Australia. L. {L.) grandis Carter, J >21. W. 
Australia. Siylnconops Kieffer, 1921. c enotype, 
.S. alhirentris (de Meijere), a New Guinea species. 
.S. austral iensis n.sp. Pittwater, N.S.W , biting 
man. 

14763. Lee, D. J. Australian Ceratoj: .gonidae 
(Di]>tera, Nematocera). Part iii. The Bezzia Group 
of Genera. Proc. Linn. Soc. N.S.W., 1947, Ixxii 
(5-6), 15 Jan., 1948, 339-344, pi. xxi, f. 5, 8 tfs.-- 
Bezzia Kieffer, 1899, key to spp. B. latipennis 
(Sku.se), type 9. Berowra, N.S.\V^ B. curticornis 
Kielfcr, 1917, type 9, Botanic Gardens, Sydney, 
N.S.W. B. ausfraliensis Kieffer, 1917, 9. Botanic 
C'raidens, Sydney, N.S.W. B. tasmaniensis n.sp. 

Biirnic, Tasmania. 

14764. Lee, D. J. Australasian Ceratopogonidae 
(Diptera, Nematocera). Part iv. The Stilobezzia 
Group of Genera. Proc. Linn. Soc. A.S.IF,, 1947, 
Ixxii (5 6), 15 jan., 1948, 345 356. pi. xxii, 23 tfs. — 
Stilobezzia Kieffer, 1911, key to spp. S, piciipes 
Ki(iffer, 1911, type loc. V Parramatta, N.S.W., 
allotype J here described from Northwood, N.S.W., 
al.so females from same locality. S. tasmaniensis 
n.sp. 9 o- Burnie, Tas. 5. genitalis n.sp. 
Strahan, Tas S', fitzroyensis n.sp. 9, Fitzroy Falls, 
N.S.W. Monoliclea Iviefler, 1917, key to spp. 
M. tigrinus (Skuse), holoty[)e, 9, H(‘ro\vra, N.S.W. 

M. tasmaniensis n.sp., Cradle Vail., Tas. M. hrevipes 
n.sp. Kata lining, W.A. Acanthohelea Kieffer, 
1917; A. pruinosa Kieffer, 1917, Sydney, 

N. S.W. 

14765. Lee, D. J. Australasian Ceratopogonidifi 
(Diptera, Nematocera). Part v. The Palpomyia 
Group of Genera. Proc. L;.nn. Soc. N.S.W., Ixxiii 
(F 2), 15 May, 1948, 57-70, pi. v, 20 tfs. — Palpomyia 
Megerlc, 1818, key to spp. P. decima n.sp., 
CSeeveston, Tas. P. subalpina n.sp., Blundell's, 
A.GT. Heteromyia Say^ 1825 ; H. tasmanica 
n.sp., Eaglchawk Neck, Tas. Clinohelea Kieffer, 
1917, key to spp. C. tasmanien.Hs n.sp., National 
Park (holotype), Geeyeston, Tas. (paratype). 
Xenohelea Kieffer, 1917, key to spp. X. tonnoiri 
n.sp.. Advent Bay (holotype), Geeveston, Tas. 
(paratype). Johannsenomyia Malloch, 1915 ; 
/. australiensis n.sp. Cotter River, A C.T. Types in 
C.S.I.R. Mus. 

14766. May, A. W, S. Red Scale Control. 
Q’land Agric. /., Ixv (5), Nov., 1947. 311-314. — 
Aonidiella aurantii Mask. 

14767. Morison, D. L* Beekeeping Hints. 
The W^ax Moth and its Control. Agric. Gaz. N.S.W., 
lix (7), July, 1948, 375-378, illustr.—Greater Wax 
Moth, Galleria mellonella ; the Lesser Wax Moth, 
Achroia gri sella. 
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14768. Mungomery^ R* W* Report of the 
Division of Entomology and Pathology. 47^A 
Ann. Rpt. Bur. Su^ar Exp, Stat., Brisbane, 1947, 
36-46. — Cane Pests : Beetles, DermoUpida albo- 
birtum Waterh. ; Lepidiota frenchi Blkb. ; L. 
consobrina Gir. ; L. trichosterna Lea ; Pseudo^ 
holophylla furfur acea Burm. ; Lacon variabilis Cand. 
Grasshoppers : Gastrimargus musicus Fab. Locusta 
migratoria L., Oedaleus australis Sauss., Rhabdo- 
scelus obscura Boids. Caterpillars of Micus frugalis 
Fab. (predators), Sphex clavus Sm. and Austro- 
mataya souefi Dist.). Termites; Coptotermes 
acinaciformis Frogg., Mastotermes darwiniensis 
Frogg., Hamitermes ohtusidens Mjoberg, Rhino- 
termes (Schedorhinotermes) intermedius sedusus Hill. 

14769. Musgrave» A. Some Butterflies of 
Australia and the Pacific. Family Danaidae. 
Danaids i, Aust. Mus. Mag., ix (8), July-Sept. 
(Sept. 30, 1948), 270-276, illiistr. 

14770. McCulloch* R. N*, and Waterhouse, 
D* F* Laboratory and Field Tests of Mosquito 
Repellents. Bull. C.S.I.R., No. 213 1947. 28 pp. 

14771. McKeown, K« C. Australian Insects, 
xxxii. Coleoptera 9. The Colydiidae. Aust. Mus. 
Mag., ix (7), Jan.-June (June 14 — July 7, 1948), 
240-241, frontispiece {ex Carter and Zeck, P.L.S. 
N.S.W., 1937). 

14772. McKeown, K* C* Australian Ceramby- 
cidae. viii. Notes on a Collection from the Western 
Australian Museum, with Descriptions of New 
Species. Rec. Aust. Mus., xxii (1), June, 30 ( = 26 
July, 1948), 49-63, tf.s. 1-11. — New forms are as 
follows; Phacodes singularis W.A. : Narrogin. 
Tryphocaria northamensis sp.n. W.A. : Northam. 
Coptocercus sannio sp.n. W.A. ; Hopetown and 
Rottnest Is. Didymocantha picta sp.n. W.A. : 
Edjudina. Bethelium inconspicMum sp.n. W.A. ; 
Salmon Gums. Ur acanthus regalis sp.n. W.A. ; 
Denmark. U. multiline atus sp.n. W.A. ; Lake 
Violet. U. fuscostriatus sp.n. W.A. ; Maylands. 
U. dentiapicalis sp.n. W*A. : Wandadgee Station. 
Emenica fulva sp.n. W.A. ; Kukerin and Lake 
Wingham. Ancita longicornis sp.n. W.A, ; 
Edjudina, Disterna forrestensis sp.n. W.A. ; 
Forrest River district. Platyomopsis canus sp.n. 
W.A. : Cue, Mt. Jackson, Ankertell. P. delicatula 
sp.n. W.A. ; Carnarvon. Rhytiphora crucensis 
sp.n. W.A. : Southern Cross, Borden. R. argenteo- 
lateralis sp.n. W.A. ; Southern Cross. Corrhenes 
glauerti sp.n. W.A. : Bulong. 

14773. McKeown, K, C. A Reference List of 
Types of Coleoptera in the Australian Museum. 
Rec. Aust. Mus., xxii (1), June 30 ( = 26 July, 
1948), 96-139. 

14774. McKeown, K* C. Australian Insects, 
xxxiii. Coleoptera 10. The Trogositidae. Aust. 
Mus. Mag., ix (8), July-Sept. (Sept. 30, 1948), 
267-269, illustr. 

14776. McKeown, K. C., and Mincham, V- H, 

The Biology of an Australian Mantispid (Mantispa 
vittata Guerin). Austr. Zool., xi (3), Feb. 11, 1948, 
207-224, pis. xiv-xv, tfs. 1-13. — The authors here 
give the hitherto undescribed life-history, habits 
and behaviour of a member of the Mantispidse. 
These Neuropterous insects are parasitic on the 
eggs of spiders of different species during the larval 
state, but the adults are predatory on a variety of 
insects. 


14776, MacKerras, L M* Hie Jackson Lecture. 
Au.stralia's Contribution to our Knowledge of 
Insect-borne Disease. Med. J. Aust., i, 35th year. 
No. 1, Feb. 7, 1948, 167-167, bibliography.— The 
author traces the history of medico-entomology in 
Australia, dividing it into three periods, from the 
early work of Dr. T. L. Bancroft in Queensland to 
that of present-day medical men collaborating with 
entomologists. A brief review is given of the 
researches into tropical diseases and the allied 
study of their insect and arachnid vectors during the 
war years, in Australia and the Pacific Islands, by 
Australian and U.S. medical units. A lengthy 
bibliography is appended under the headings of 
the chief insect-borne disea.ses and medical 
entomology. 

14777. MacKerras, Mary J*, and Roberts 

F. H. S. Experimental Malarial Infections in, 
Australasian AnopheJines. Ann. Trop. Med. 
Parasit., Liverpool, xli (3-4), Dec., 1947, 329-366. — 
The methods employed in rearing Australasian 
Anophelines for the transmission of Melanesian 
strains of human malaria are described, and 
observations are recorded on their behaviour in 
captivity and susceptibility to infection. 

14778. Norris, K^ R* Seasonal Severity of the 
Attack of the Red-legged Earth Mite (Halotydeus 
destructor) on Subterranean Clover. /. C.S.I.R., 
xxi (1), Feb., 1948, 7-16. 

14779. Okc, C« G. Description of a New Species 
of Case Moth (Lepidoptera, Psychidac). Mem. Nat. 
Mus. Melb., No. 16, 1947 (1948), 178-179, pi. xv— 
Plutorectis ccespitosce sp.n., (J $. V. ; Bogong 
High Plains, Mt. Hotham (type loc.) ; N.S.W. : 
Mt. Kosciusko. Feeding on Poa ccsspitosa G. Forst. 

14780. Oldroyd, H. On the Origin and Identity 
of Chrysops testaceus Macq. (Dipt., Tabanidae), 
described as from Tasmania. Ent. Mo. Mag., 
Ixxxiii (1002), Nov., 1947, 277-278.— Points out 
that Chrysops testaceus Macq. is wrongly described 
as from Tasmania, where it was said to have been 
collected by Verreaux, but from Central America, 
and so should be removed from the Australian 
list. 

14781. Powning, R. F. The Sub-surface Atmos- 
phere of Wheat Infested with Rhizopertha dominica 
F. /. C.S.I.R., XX (4), Nov., 1947, 475-482, tfs. 1-4. 

14782. Rayment, T, Notes on Remarkable 
Wasps and Bees, with Specific Descriptions. Aust. 
Zool., xi (3), Feb. 11, 1948, 238 -254, pis. xix-xxi, 
tfs. 1-2.— 

14783. Rayment, T. Observations on Thrips, 
with Descriptions of a New Species. Aust. Zool., 
xi (3), Feb. 11, 1948, 265—258, pis. xxii-xxiii. — 
Order Thysanoptera. 

14f84. Rayment, T. New Bees and Wassps. 
Part vii. Two Undescribed Species of Exoneura, 
with Notes on Recent Collectings of several other 
Bxoneures and the Extraordinary Appendages of 
Their Larvae. Viet. Nat., Ixv (4), Aug., 1948, 85-91, 
tfs. 1-9. 

14786. Roberts, R H. S*, and O^Sullivan, 

P. J, Studies on the Behaviour of Adult Austral- 
asian Anophelines. Bull. Ent. Res., xxxix (1), 
May, 1948, 169-178, 1 fig.— Observations are 
recorded on the habits and behaviour of wild adult 
Anopheles amictus hilli and A. puncUdatus farauti 
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at Cairns, N.Q,, and of the two subspecies and 
intermediate forms of A . punctulatus in New 
Guinea. 

14786, Shanahan^ G. J., and Morley, F* 

B.H.C. (Benzine Hexachloride) as a Blowfly 
Dressing. Agric. Gaz. N.S.W., Iviii (12), Dec., 

1947, 660-672 

14787. Shanahan, G, J., and Morley, F. H. W. 

Sheep Blowfly Control. Jetting with B.Ii.C. 
Experiments at Trangie and Bellata. Agric. Gaz. 
N.S.W., lix (5). May, 1948, 271-273, illustr. 

14788. Shanahan, G. J., and Shelton, A* B. 
Cheese Mite Control. Use of Dichlor-ethyl Ether 
as a Fumigant. Agric. Gaz. N.S.W. lix (7), July, 

1948, 381-383, illustr. 

14789. Smith, W, A. Banana Rust Thrijxs 
Control. Q'ld. Agric. /., Ixv (5), Nov., 1947, 315-318. 

14790. Smith, J* H., and Caldwell, N* E. H. 
Army Worm and Other Noctuid Outbreaks during 
1946 -47. Q'ld. Agric. /., Ixv (6), Dec., 1947, 
396-401. 

14791. Southcott, R. V. Larval SmarididcE 
(Acarina) from Australia and Ne^w Guinea. Proc. 
Linn. Soc. N.S.W. , 1947, Ixxii (5-6), 15 Jan., 1948, 
262-264, tfs. 1-8. — A key is given to the larval 
genera referred to family Smarididie. Two W. 
Australian .species, Hauptmannia westraliensis Worn, 
and //. mullewcBnsis are redescribed. The two 
European species form a compact group w'ith 
H. aitapensis n..sp. from New (Guinea, while the 
W.A. form diverge. A new genus and species, 
Clipeosoma copiolarum, are recorded from New 
Guinea. 

14792. Taylor, K. L., and Hadlington, P, M« 

Forest Insect in New South Wales. N.S.W. Forest 
Rec., Sydney, i (1), Jan., 1948, 42-17, tfs. 1-8.— 


The Mottled Cup-moth, Doratifera vulnerans, 
attacks Eucalyptus spp., Tristania conferia, descr., 
life-cycle, and control. The Pine Bark Weevils, 
Aesiotes notabilis ; A. leucurus, life-cycle, habits, 
control. 

14793. Ticgs, O. W. The Metamorphosis of 
Insects. Viet. Nat., Ixiv (9), Jan., 1948, 170-171. 

14794. Waterhouse, D. F. Spray Tests against 
Adult Mosquitoes, i. Liiboratory Spray Tests with 
Culicine {Culex faiigans) Adults. Bull. C.SJ.R., 
Melbourne, No. 219, 1947, 9-27. 

14795. Waterhouse, D. F. The ROect of Colour 
on the NumV>er.s of House Flies Resting on Fainted 
Surfaces. Aust. J. Sci. Res.. (B) i (1), Feb.. 1948, 
65-76, fig. 1. 

14796 Waterhouse, D. F., and Atherton, 

D. O. Spray l'e.sts against Adult Mosquitoes, 
ii. Spray Tests with Anopheline {Anopheles punc~ 
tulaUis farauti) Adults. Bull. C.S.I.R., Melbourne, 
No. 219, 1947, 29-40, pis. i-ii. 

14797. Wharton, R* H. Simuliidae (Diptera, 
Nematocera) from New Guinea, with the Description 
of One New Species. Proc. Linn. Soc. N.S.W., 
1947, Ixxii <5-6), 15 Jan., 1948, 357-366, 23 tfs.— 
Simulium ornatipes Skuse, 189U, Syn. Chelocnetha 
bivoi Rnderlein, 1936. Type loc., Skuse, Darling 
River, N.S.W. ; type loc. Enderlein, Sydney or 
New Guinea. Distr. : W.A., S.A., N.S.W., Q., 

Port Moresby, New Guinea. 

14798. Zeck, E. H. Two New Species of 
Au-stralian Drvopoidea (Coleoptera) . Aust. Zool., 
xi (3), Feb. 11, 1948, 277-279, tfs. --Austro- 
limnius isdellcnsis sp.n., N.W. Au.3tr. : Isdell 
River. Kingolus davisi sp.n. N.Q. : Wild River, 
Ravenshoe. Material collected by the late Dr. 
Con^ett Davis. 


ZOOLOGY. 

Hon. Abstractor ; A, Musgravc. 


14799. Baylis, H. A, The Nematode Genus 
Dujardinacaris (nom. nov. pro Dujardinia) in 
Crocodilia, with a Description of a New Species. 
Ann. Mag. Nat. Hist., xiv (110), Feb. (Publ. 10 
Dec., 1947), 123 134, tfs. 1-7. — D. ausiraliensis 
(Baylis, 1931). host : Crocodilus johnstoni, Australia. 

14800. Baylis, H, A. On Two Nematode 
Parasites of Fishes. Ayrn. Mag. Nat. Hist., xiv 
(113), May, 1947 (Publ. Feb. 4, 1948), 327-335, 
tfs. 1-4 . — Diclielyne (?) taticcps sp.n. Host : Spotted 
toadfish, Tetraodon hispidurn, Cleveland Bay, N.Q. 

14801. Bearup, A, J. Observations on the Life 
Cycle of Diphyllobothrium (Spirometra) erinacei 
in Australia (Cestoda : Diphvllobothriid®). Aust. 
J. Sci., X (6), 21 June (-22 July, 1948), 183-184. 

14802. Boehm, E. F. Crows and Blowflies. 
5. Aust. Nat., xxiv (J), Sept. 2, 1946, 11. — Con- 
cludes that the birds perform a good service by 
reducing the available breeding grounds of sheep 
blowflies generally. All three species of crows occur 
in South Australia, Corvus coronoides, C. bennetti 
and C. ceciles. 

14803. Boehm, E. F* Breeding of the Little 
Cxow, with Particular Reference to South Australia. 
,S. Aust. Omith., xviii (8), Jan. number (issued 
Warch 22, 1948), 71, 80. 

14804. Bourke, P* A* Notes on the Rate of 
Loss amongst Eggs and Nestlings, with Notes on 


Some Species. Emu, xlvii (5), Mav, 1948, 321-330, 
pl.s. 23-25. 

14805. Butcher, A. D. Quiniiat Salmon in 
Victorian Inlanri Waters. Fisheries and Game Dept., 
Victoria, Fisheries Pamph., No. 4, 28 pp., 13 tfs., 
1947. — This species of Pacific Salmon, Oncho- 
rhynchus fschawytscha, was in trod need into Victoria 
during the period 1872-1880. Notes on the results 
of stocking lakes anti upon age and growth are 
given. 

14806. Condon, H. T. South Australian Birds. 
1. Water Birds. 5. Aust. Nat., 24 (1) Sept., 
1946, 1-9, illustr. 

14807. Condon, H. T. South Australian Birds. 
Part iv. Ducks, 1 lawks, Owls. S. Aust. Nat., 
xxiv (4), April, 1948, 1-10, illustr. 

14808. Cotton, B. C* Some Rare Southern 
Australian Shells. 5. Aust. Nat., xxiv [\), Sept. 2, 
1946, 13-16, illustr. — A new genus, Notovolnta, is 
proposed for Valuta kreuslercB Angas, 1865. 

14809. Cotton, B. C. Australian Recent and 
Tertiary Cyi^raecea (Cowries). 5. Aust. Nut., xxiv 
(4), April, 1948, 11-16. 

14810. Croweroft, P. W* Notes on Antho- 
boihrium hickmani, a new Cestode from the Tas- 
manian Electric Ray {Nareine tasmaniensis Richard- 
son). Pap. Proc. R. Soc. Tasm., 1946 (1947), 
1-4. tfs. 1-6. 
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14811. Crowcroft, P. W. Some Digcnetic 
Trematodes from Fishes of Shallow Tasmanian 
Waters. Pap. Proc. R. Sac. Tasm., 1946 (1947), 
5-25, tfs. 1-15. 

14812. Finlayson> H* H. On the Weights of 
Some Australian Mammals. Trans. R. Soc. S. Aust., 
Ixxi (2), Dec., 1947, 182-194. 

14813. Finlayson, H. H. Greenly Island, South 
Australia. S. Aust. Ornith., xviii (8), Jan. number 
(issued March 22, 1948), 72-73, cover picture. — 
Description of island, flora, birds, 2 spp. of lizards, 
insect life abundant. 

14814, Fowler, S* Aerial Census of Pied Cor- 
morants at Shark's Bay. W. Aust. Mat., i (4), 
March, 1947, 69-73, pi. 

14815. Fyfc, Marion L* The Reproductive 
Organs of Geoplana sanguinea Moseley. Rec. Aust. 
Mus., xxii (1), June 30, 1948 ( -- July 26), 64-66, 
tf. 1. — This land plananan has a wide range over 
eastern and southern N.S.W., V^. and Tasmania, 
and specimens were .selected from four widely 
separated localities with a view to .showing variation 
in local forms. Reference is made to the external 
characters and the reproductive organs described 
in detail. 

14816. Gudger, E, W» Stomach Contents of 
Tiger Sharks, Galeocerdo, Reported from the 
Pacific and Indian Oceans. Aust. Mus. Mag., ix (8), 
July-sept. (Sept. 30, 1948), 282-287, illustr. 

14817. Gwynnc, A. J. Notes on the Brown 
Honeyeater [Gliciphila indistincta]. Emu, xlvii (3), 
Jan., 1948, 161-164, pi. 11.— Found in mangroves 
and brush. 

14818. Hardy, Margaret H, The Group 
Arrangement of Hair Follicles in the Mammalian 
Skin. Part i. Notes on Follicle Group Arrangement 
in Thirteen Australian Marsupials. Proc. R. Soc. 
Q'ld., 1946, Iviii, No. 8, issued separately 27 Oct., 
1947 (vol. issued 17 Nov., 1947), 125-148, pis. 
iii-ix, 2 tabs, 

14819. Harley, K. S. Avifauna of the Esk- 
Somerset Dam District. Q'land Nat., xiii (5), 
March, 1948, 84-87. — Lists the birds (53 species) 
of the district. 

14820. Harwood, P. D, Strongyluris davisi 
n.sp. (Nematoda), from the Stomach of a Lizard, 
Diporiphora australis. Proc. Linn. Soc, N,S.W 
1947, Ixxii (5-6), 15 Jan., 1948, 311-312, 1 tf. — 
From the Five Islands, near Wollongong, N.S.W. 

14821. Hunt, R. A. A Key to the Identification 
of Australian Snakes (other than Blind Snakes, 
Rock Snakes and Pythons, File Snakes, and Sea 
Snakes). Viet. Nat., Ixiv (8), Dec., 1947, 153-167. 

14822. Hickman* V* V* Pontohdclla tasmanica 
nom. nov. (Hirudinea). Pap. Proc. R. Soc. Tasm., 
1946 (1947), 27. 

14823. Iredale* T. A Check List of the Birds of 
Paradise and Bower-birds. Aust. Zool., xi (3), 
Feb., 1948, 161-189. 

14824. Iredale* T. Bullock's Museum. Aust. 
Zool., xi (3), Feb., 1948, 233-237, pis. xvi-xviii, 
tf. 1. — Gives the history of this Museum, and 
refers to Australian animals and birds which found 
their way into this collection. The 17 editions of 
A Companion to Mr. Bullock's Museum, which 
appeared between 1 799- 1816, are reviewed . About 
six of these are in Australian libraries. 


14825. Johnston* T. H.* and Beckwith* Anne C. 

Larval Trematodes from Australian Freshwater 
Molluscs. Part xii. Trans. R. Soc. S. Aust., Ixxi (2), 
Dec. 1, 1947, 324-333, tfs. 1-8. — Cercaria ancycli 
n.sp., a parasite of Ancylus australicus and 
Americana pyramidata, is described and figured. 
Metacercaria and life cycle are unknown. Cercaria 
lophosoma n.sp., a parasite of Notopala hanleyi, 
is also described and figured. It belongs to SewelTs 
group, Lophocercaria, and is closely related to the 
cercaria of Sanguinicola. 

14826. Laseron* C. F. The Zoo-geographical 
Problem of Port Jackson. Part ii. Classification of 
Habitats. Aust. Zool., xi (3), Feb., 1948, 190-203, 
tfs. 1-2. — In this paper the author deals with those 
factors likely to restrict the distribution of species 
to certain localities and thus produce defined 
ecological communities. The factors here dealt 
with are temperature, light and pressure, salinity, 
food and protection, ocean and tidal currents, 
nature of tlie sea bottom. 

14827. Laseron, C. F. New South Wales 
Marginellidae. Rec. Aust. Mus., xxii (1), June 30 
(i- July 26, 1948), 35-48, pis. v-vi, tf. 1. — In the 
pre.senit paper 45 species and three varieties are 
dealt with, and four of Hedley's list are regarded as 
doubtful. Fifteen new species are added from 
New South Wales. 

14828. Marshall* A. J. The Breeding and 
Distribution of Erythrura trichroa in Australia. 
Emu, xlvu (4), March, 1948, 305-310, map, pi. 22. 

14829. Mayr* E. Geographic Variation in the 
Reed-Warbler. Notes on Australian Birds, iii. 
Emu, xlvii (3), Jan., 1948, 205-210. — Acrocephalus 
arundinaceus orientalis T. and S. Melville Is., 
extra-limi tab A. a. gouldi Dubois, S.W. corner, 
W. Austr. A. a. carterce Mathews, W. Kimberley 
Dist. A. a. australis Gould, the Australian Reed 
Warbler, S. Australia and E. Australia, mostly 
coastal. A. a. cervinus De Vis, N. Q’land and extra- 
limital. 

14830. Morris* Muriel C. Life-history of an 
Australian Crustacean, Acetes australis (Decapoda, 
Tribe Panaeida?). Proc. Linn. Soc. N.S.W., Ixxiii 
(1-2), 15 May, 1948, 1-16, 73 tfs.— A detailed study 
is given of the larval stages of this prawn, which 
occurs in estuarine waters and coastal lakes 
influenced by the tides. Unlike certain commercial 
.species of Penaeid prawns, whose young may occur 
in company with Acetes australis, the adults do not 
go to sea to breed. 

14831. McGill* A. R, Field Notes on Two Rare 
Migrant Waders. Emu, xlvii (5), May, 1948, 
357-362. — Oriental Dotterel, Charadrius veredUs, 
recorded for the Sydney district for the first time 
since 1908. The Black-tailed God wit, Limosa 
limosa, observed at Cook's River, near Sydney, 
though this bird is not represented in the Australian 
Museum collection. 

14832. McNamara* E, Birds of the lUawarra. 
Aust. Nat., xi (7), May, 1948, 191-210. 

13833. O'Brien* B. R* A* Studies in the 
Metabolism of Normal and Regenerating I'issue of 
the Earth-Worm. Part i. Factors Affecting the 
Endogenous Oxygen Consumption of Normal and 
Regenerating Muscle Tissue. Proc, Linn. Soc. 
N.S.W,, 1947, Ixxii (6-6), 16 Jan, 1948, 367-378, 
8 tfs. 
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14834. Pearson^ J. Presidential Address, Some 
Problems of Marsupial Phylogeny. Rpt. 25th Meeting 
A.N.Z. Ass. Adv. Sci., Adelaide, Aug., 1946 (1947), 
71-102, tfs. 1-3. 

14835. Plumb, W. (the late). A Nesting Season 
in a Wellard Paddock. Emu, xlvii (4), March, 
1948, 291—303. — While head-teacher at Wellard 
school, 17 miles south of Fremantle, W.A., observa- 
tions were made on the birds breeding in the 75-acre 
paddock surrounding the school. Tlie notes which 
were incomplete, owing to the death of the author, 
have been edited by E. H. Sedgwick. 

14836. Pope, Elizabeth C. “ Sydney Coral " 
is a Worm. Aust. Mus. Mag. ix (7), Jan. -June 
(June 14 — July 7, 1948), 235-240, illustr. — Galeo- 
laria ccBSpitosa (Polychaeta) ; among the tubes of 
this worm occur inter alia the Stalked Barnacle, 
Tola quadrivalvis, the Marine Spider, Desis cross- 
landi, the bivalve, Laseea australis, and Onchidium 
patelloides. 

14837. Richardson, L. R. Second Report on 
Herniation in Hyla aurea. Copeia, 1947, No. 4 
(Dec. 30, 1947), 255-258. — -This Australian frog has 
been introduced into New Zealand and has been in 
the Wellington district for at least 30 years. It was 
first introduced into N.Z. in 1867. The author 
attributes the abnormal development of the repro- 
ductive system to seasonal influence due to peculiar 
local climatic conditions. 

14838. Sandars, Dorothea F. Pseudomicro- 
cotylo, a New Monogene tic Trcrnatodc. Proc. R. 
Soc. Q’ld., 1946. Iviii, No, 9 (issued separatclv 
27 Oct., 1947, vol. issued 17 Nov., 1947), 149-152, 
pi. X. -Pseudomicrocotylc elagatis nov. gen. et sp. 
from gills of TTlagatis bipinnulatus (Stead), popularly 
termed the Runner, near Moreton Bay, Q'lami, 
coast. 

14839. Sandars, Dorothea F. Fish at Somerset 
Dam, Stanlev River, (/land Nat., xiii (5). Mar., 
1948. 88-90.' 

14840. Serventy, D. L. The Birds of the Swan 
River District, Western Australia. Emu, xlvii (4), 
Mar., 1948, 241-286, pi. 18, maps. 

14841. Shipway, B. Fresh Water Fishes of the 
Barron River. N. 0‘land Nat., Cairn.s, xv (85), 
Dec., 1947, 9-13, illustr, — Toxotidae : I'oxotes 
chaterens (H. Buchanan), Therapon unicolor 
(Gunther). Gerridae ; Gerres punciaius Guv. and 
Val. Scorpaenidae : Notesthes robusta (CTimther). 
Scatophagidae : Scatophagus cBtate-varians De Vis. 
5. argus (L.), Ophiocara aporos Bleeker. Gobiida^ : 
Glossobohius giuris (Buchanan), Mogurnda mogurnda 
adspersus (Castelnau). 

14842. Shipway, B* Fresh Water Fi.shes of the 
Barron River. N. Q‘ land Nat., Cairms, xv (86), 
March, 1948, 20-21, fig. — Kurandopogoon hlanchardi 
Whitley. Eleotridae : Carassiops compressus 
(Ogilby). Cyprinodontidae ; Gambusia affinis 
holorookii (Girard). Introduced Mosquito fish. 

14843. Thomas, D, A. G. Birds Seen in the 
Northern Territory. 5. Aust. Ornith., xviii (7), 
Oct., 1947 (issued Jan. 9. 1948), 62-65. 


14844. Thomson, M. Some Chaitognatha 
from Western Australia. /. R. Soc. W. Aust., 
xxxi, 1944-45 (April 9, 1948), 17 -18.--Records 
four species : Sagitta minima Grassi, 1881 : S. 
enflata Grassi, 1881 : N. robusta Doncaster, 1902 ; 
S. pipunctata (Quoy and Gaimard, 1827). 

14845, Thomson, J. M. The Chaetognatha of 
South-eastern Australia. (Division of Fisheries 
Report No. 14). C.S.l.R. Bull. No. 222, 1947, 1-43, 
H figs,— The identity of the species of Chaetognatha 
pre.sent in the plankton of south-eastern Australian 
waters is discussed. A classification of maturity 
stages in Cluetognaths is suggested. Grouping of the 
epiplanktonic species into tropical, tenpiperate and 
cold-water forms is possible. Deep-wate species 
are not so divisil)le. Tropical, tein])ei .te and 
cold-water forms arc distinguishable. Tropical 
forms do lujt extend into Bass Strait. 

14846. Thomson, J. M., and Shipway, B, 

Extension of the Australian Breeding Range of 
Pterodroma macroptcra. Emu, xlvii (5), Mav, 1948, 
349-352. 

14847. White, S. R. Observations on the 
Mountain r)evil {Moloch horridus). W. Aust. Nat., 
i (4), March, 1947, 78-81, pi 

14848. Whitley, G. P. The Fluvifaunulae of 
Australia, with Particular Reference to Fresh- 
water Fishes in Western AustT*alia. W. Aust. Nat., 
i (3), Dec. 15, 1947, 49-53. tfs. 1-2, -Figures King 
River Perchlet, N annatherina balstoni Regan, 1906, 
from fresh- water creek, Alliany dist., W.A. Lists 
fresh-water fishes of W. .Vustralia. 

14849. Whitley, G, P. New Sharks and Fishes 
from Western Australia. Part iv. Aust. Zool., 
xi (3), Feb. 1 1, 1948, 259 276, pis. xxiv-xxv, 

tfs 17. 

14850. Whitley, G. P. A New Aquarium Fish 
from North Queensland. Aust. Zool., xi (3), Feb. 11, 
1948, 279 -2S0. — Terayontifbe : l,c lopotherapon 
snavis sp.n. N.Q. : Coen Distru t. 

14851. Whitley, G. P. The CTiant Herring. 
Aust. Mus. Mag., ix (7), |an.-|une (June 14 
July 7. 1948), 252, illustr. -A l.so called the Chiro or 
Banana Fish, Elops {Gnlaris) australis. Tropical 
seas south to Mandurali. W.A., and Sydney, N.S.W. 

14852 Whitley, G. P. Studies in Ichthyology. 
No. 63. Rec. Aust. Mus., xxii (1), June 30 (--26 
July, 1948), 70-94, tfs. 1-11. -A* new family, 
Tripterophycida; , is proposed for the genus Triptero- 
phycis Boulenger, 1902, and a nexv sj)ecies, T. inter- 
medins, from the Great Australian Bight and other 
S. Australian and Victorian localities, is de.scribed 
and figured. In addition, 15 new genera and 16 
new spp. are described and figured, while genera 
and spp. previously described are referred to. 

14853. Whitley, G* P. The Oil Fish in Australivi. 
Aust. Mus. Mag., ix (8), July- Sept. (Sept. 30, 
1948), 256-258, illustr. — The Oil Fish, Ruvettus 
tydemani, originally recorded from the East Indies 
and Hawaii, is here cited from Australia for the first 
time, having been secured by a trawler from 50 
fathoms of water. 100 miles south of Gabo Island, V. 

14854. Whitlock, F. L* Animal Life in Man- 
groves. W. Aust, Nat., i (3), Dec. 15, 1947, 53-56. — 
Deals chiefly with birds. 
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14855. Austin, C* ^* The Metabolism of 
Thiamin in the Sheep. Aust. J. Exp. Biol. Med. Sci., 
XXV, 1947, 149. — Factors affecting the thiamin 
requirement of sheep were studied. It was con- 
cluded that provided a preponderance of thiamin- 
synthesizing microflora is maintained in the rumen, 
it is most unlikely that a thiamin deficiency would 
ever result. 

14856. Austin, C* R», Whitten, W. K*, Franklin, 
M. C„ and Reid, R. L* The Effect of Hexoestrol 
on the Food Intake of Sheep. Aust. J. Exp. Biol. 
Med. Sci., xxv, 1947, 343. — Iiiappetance could be 
produced only by administration of hexoestrol 
every two or three days. 

14857. Bolliger, A*, and McDonald, Norma* 
The Glycogen Content of Rabbit Hair. Aust. J. Exp. 
Biol. Med. Sci., xxvi, 1948, 459. — Glycogen was 
shown to be present in rabbit fur by chemical and 
encymatic methods. 

14858. Bolliger, A*, and McDonald, Norma* 

Water Extractable Constituents of Mammalian 
Hair. Aust. J. Sci., x, 1947, 82. — Uric acid, glycogen 
and citric acid are found in hot wafer extracts of 
rabbit fur. 

14859. Clark, A. M* Carbonic Anhydrase in 
Arenicola marina. Nature, clxii, 1948, 191. — 

Carbonic anhydrase occurs in the blood plasma of 
this organism ; of all the tissues examined the 
oesophageal pouches contain the largest amount. 

14860. Corkill, A* B*, and Nelson, J* F. The 
Influence of Fructose on the Utilization of Glucose 
by Isolated Muscle, uiust. /. Exp. Biol. Med. Sci., 
xxv, 1047, 347. — Under the influence of insulin, 
fructose can promote increased glycogen formation 
in muscle strips. 

14861. Ennor, A* H*, and Stocken, L* A* 

The Distribution of Acid-soluble Phosphates in the 
Fatty Liver. Biochem. J., xlii, 1948, 549. — Guinea- 
pigs were treated with CCI 4 and the change }fi 
distribution of acid-soluble phosphate followed ; 
this fraction increased after the treatment and the 
increase was shown to be due primarily to adenosine 
polyphosphates and phosphocreatine. 

14862. Ennor, A* H*, and Stocken, L* A* 
The Estimation of Creatine. Biochem. /., xlii, 
1948, 557.-— Sulphydryl compounds interfere with 
the a-naphthol-diacetyl reaction for creatine. This 
effect can be largely overcome by treatment with 
p-chloromercuribenzoate, 

14863. Fantl, P*, and Rome, M* N. The 
Relationship between Calcium and Citrate in Fowl's 
Blood. Aust. J. Sci., x, 1947, 19. — The excess 
citrate in blood is .derived from organs other than 
bone. 

14864. Fbulkes, E* C., and Lemberg, R* 

The Inhibition of Catalase by Ascorbic Acid. 
Aust. J. Exp. Biol. Med. Sci., xxvi, 1948, 307. — - 
Copper is heeded for the inhibition of cat^ase by 
ascorbic acid ; tlie inhibition is partly reversed by 
carbon monoxide. A discussion is given of the 
possible inhibitory mechanisms. 

14865. Gilmour, D* Myosin and Adenylpryo- 
phosphatase in Insect Muscle. J. Biol, Chem., 
clxxv, 1948, 477. — More than half of the total 
apyrase of grasshopper muscle is present in an 


aqueous extract. Preparations of adenylpyro - 
phosphatase split two phosphate groups from 
adenosinetriphosphate there is also present an 
enzyme which hydrolyses sodium pyrophosphate. 

14866. Goulston, Daphne* Separation of Two 
Different Amylases from the Pancreas. Aust. J. Sci., 
X, 1947, 85. — Enzymes similar to a- and p-malt 
amylases were prepared from commercial dried 
pancreas. 

14867. Griffiths, M* The Mechanism of the 
Hypoglycaemic Action of Alloxan. Aust. J. Exp. 
Biol. Med. Sci., xxvi, 1948, 339. — -Injection of 
alloxan into the pancreas of the guinea-pig produces 
hypoglycaemia ; this effect is not given by sub- 
cutaneous or intravenous injection. Alloxan hypo- 
glycaemia does not occur in recently pancreatec- 
tomized rabbits. It is concluded that allpxan 
hypoglyca?mia is pancreatic in origin. 

14868. Hird, F* J. R*, and Trikojus, V. M. 

Paper Partition Chromatography with Th 3 n:oxine 
and Analogues. Aust. J. Sci., x, 1948, 185. — One- 
dimensional chromatograms were used on thyroxine 
and related compounds. 

14869. Holden, H. F* On the Decomposition of 
Methaemoglobin by Hydrogen Peroxide. Aust. J. 
Exp. Biol. Med. Sci., xxv, 1947, 355. — Various 
reaction prbducts were isolated from mixtures of 
liydrogen peroxide and methaemoglobin. 

14870. Humphrey, Beverley, and Humphrey, 

G* F. Succinic Dehydrogenase in Protozoa. Nature, 
clix, 1947, 374. — Homogenates of Paramecium 

candatum cbntain succinic dehydrogenase essentially 
similar to that found in other animals. 

14871. Humphrey, Beverley, and Humphrey, 

G. F* Studies in the Respiration of Paramecium 
candatum. J. Exp. Biol., xxv, 1948, 123. — Details 
are given of a " Macro " Cartesian Diver Respiro- 
meter. The effects of pH, cyanide, azide and 
methylene blue on the oxygen consumption of 
homogenates of Paramecium candatium were 
determined and the results discussed in relation to 
the general metabolism of the organism. 

14872. Humphrey, G* F. The Succinoxidase 
System in Oyster Muscle. /. Exp. Biol., xxiv, 
1947, 352. — Cytochrome oxidase is present in the 
adductor muscle of Saxostrea commercialis. The 
muscle is also able to oxidise succinic acid ; the 
effects of several inhibitors are reported. 

14873. Humphrey, G* F* The Effect of Narcotics 
on the Endogenous Respiration and Succinate 
Oxidation in Oyster Muscle. J. Mar. Biol. Assn., 
xxvii, 1948, 504. — In general, both endogenous 
respiration and oxidation of succinic acid are 
inhibited by narcotics ; this is in contrast with 
other tissues. 

14874. Humphrey, G* F*, and Mann, T* 

Citric Acid in Semen. Nature, clxi, 1948, 352. — 
The distribution of citric acid in the semen of 
various animals is given. Also the occurrence of 
fructose and citric acid in the accessory repro- 
ductive organs of the rat was worked out. 
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Surveying Degree Course 

A degree course in Surveying will be intro- 
duced at the University of Melbourne in 1949. 
The Victorian Government will provide £2,000 
a year towards staff and running costs and 
eventually £20,000 for buildings and equipment. 
All mainland universities other than Sydney 
now have courses leading to a degree in Sur- 
veying. Practitioners of the field sciences, as 
well as planners, designers and administrators 
in all parts of the world, are becoming increas- 
ingly conscious of lack of large-scale maps: 
this is nowhere more severe than in Australia. 
Modern advances in cartographic science 
require education considerably beyond the 
standards hitherto prescribed for Australian 
surveyors. 


Research School of Physical Sciences 

Professor Marcus L. Oliphant, F.R.S., has 
been appointed Director of the Research School 
of Physical Sciences at the National University, 
Canberra. He will take up his duties when 
the University has been established as a 
working body. The School is to have pro- 
fessorial chairs in Experimental Physics, 
Theoretical Physics and Radiocliemistry. 
Readers will be appointed in Nuclear Physics, 
Physical Techniques, Theoretical Physics and 
Radiochemistry. The Profes.sor of Experi- 
mental Physics will share with the Director 
the responsibility for the programmes of inves- 
tigation carried out in the laboratories. The 
Professor of Radiochemistry, in addition to 
having charge of a Division of the S(‘hool. will 
advise and assist the staff of the John Curtin 
School of Medical Research. 

The Vice-Chancellor, Professor Douglas 
Copeland, states that all members of the staff 
will maintain a close liaison with workers in 
related subjects in the existing universities in 
Australia and will be prepared to give short 
courses of lectures in the Honours Schools of 
their Physics Departments. 

A Chief Technical Officer, S. R. Cornick, and 
a Senior Technical Officer, M. P, Edwards, have 
already been appointed to the Research School. 
They will work for the present with Professor 
Oliphant at Birmingham, but Mr. Cornick will 
be stationed in Australia from 1949, to assist 
in the planning of buildings and the design 
and purchase of equipment. Applications close 
on 31 December, 1948, for the position of 
Laboratory Manager in the School, with the 
function of managing the general Internal 
business and supervising the clerical and tech- 
nical staff. During the period of construction 
he will supervise installation of equipment in 
the laboratories. Applicants are required to be 
graduates with knowledge of the commercial 
aspects of instrument and engineering indus- 
tries and some knowledge of laboratory con- 
struction and layout. The salary is £1,200 per 
annum, with superannuation. 


The National University 

Intensive efforts are being made to ensure 
that the work of the Australian National Uni- 
versity will commence early in 1951, as planned 
when tlve University Act was passed in 1946. 
Buildings to be constructed immediately will 
include a residential college to be known as 
“University House", laboratories for the John 
Curtin School of Medical Research and for the 
Research School of Physical Sciences, and some 
houses and apartments for the technical and 
administrative staff. These builrUngs will con- 
form to the ultimate plan for the University 
site. 

x\mong the interim developments fftected 
during the establishment period, a Division of 
Biochemistry in the Medical School has been 
established by arrangement with the Health 
Department, at the Commonwealth Serum 
Laboratories in Melbourne. The Chemistry 
Division of the Medical School will shortly be 
established, with temporary laboiatory facilities 
in an Australian city. The University Library 
has been established in temporary quarters in 
Melbourne and a beginning has been made in 
collecting books and periodicals. It will later 
be housed temporarily in the Canberra build- 
ings at present occupied by the Department of 
Post-War Reconstruction. Permanent accom- 
modation for the National University Library 
will be part of the second unit of the building 
programme. 

Two research fellowships in the Social 
Sciences wnll be awarded by the National Uni- 
versity in 1949, to enable persons wdth con- 
siderable experience to undertake or complete 
a specific research project. Tenure will be for 
one or two years, at £900 a year, with travelling 
allowance. 

Communications to the National University 
should be addressed to The Registrar, Aus- 
tralian National University, P.O. Box 168, City, 
Canberra, A.C.T. 

Research in Melbourne 

The Professorial Board of tlie University 
of MellH)iirne has prepared a statement on 
the principles of research policy. The Stand- 
ing Research Committee is issuing a report of 
research undertaken in 1947-48. It has 
recommended that a handbook on research 
and higher degrees be published, to contain 
information on scholarships, facilities and 
regulations. Short accounts of research being 
conducted in the several departments are to 
be published from time to time in issues of 
the VniversitT/ Gazette. It is proposed to 
extend the course for the Bachelor of Science 
Degree to four years for all students, increasing 
it ill both breadth and standard. It is pro- 
posed to appoint an independent lecturer within 
the Faculty of Science to teach foreign lan- 
guages to post-graduate students. 

The Degree of Doctor of Science has been 
aw^arded to Dr. A. L. G. Rees, of the C.S.I.R. 
Division of Industrial Chemistry. Dr. Rees, 
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who previously held the Degn-ee of Doctor of 
Philosophy from London, received the award 
for a series of published papers on molecular 
spectroscopy, investigations on non-crystalline 
solids, the electron microscopy of keratin 
fibres and other investigations. The Degree of 
Doctor of Philosophy has been awarded to J. F. 
McCrea, M.Agr.Sc., for a thesis on work done 
at the Walter and Eliza Hall Institute of 
Medical Research — “Bacterial and Viral En- 
zymes Affecting Cell Structural Components’' 
and “Inhibitors of Haemagglutination by 
Active and Heated Influenza Virus”. Dr. 
McCrea is now studying mucopolysaccharides 
in relation to infectious disease under Dr. W. 
J. C. Morgan at the Lister Institute in London. 
The Degree of Doctor of Philosophy has also 
been awarded to Joyce D. Stone, of the Walter 
and Eliza Hall Institute of Medical Research. 
Dr. Stone has been engaged in research, 
under the direction of Professor Burnet, into 
the pievention of influenza virus infection in 
chick embryos and mice. 

Uie 1949 scholarship of the Vera Scaiitlebury 
Brown Memorial Trust has been awarded to 
Dr. Margaret A. Mackie, who will study obstet- 
rics and methods of ante-natal care in Great 
Britain. 


University of Melbourne 

Mr. E. J. C. Rennie, who has been on the 
teaching staff in engineering since 1916, has 
been appointed as Associate Professor of 
Mechanical Engineering. Mrs. Kathleen Fitz- 
patrick has been appointed as Associate Pro- 
fessor of History. Mrs. Fitzpatrick has 
published research upon Tasmanian history 
and upon the Tudor and Stuart periods. She 
has on several occasions taken acting charge 
of the Department of History in the University, 
Norman Richmond, of New Zealand, now at 
Canberra University College, has been 
appointed senior lecturer in Political Science. 
Other appointments include R. J. Storer as 
senior lecturer in Mathematics, K. H. Hunt as 
lecturer in Mechanical Engineering, R. Smith 
as lecturer in Metallurgy, and J. H. Chinner as 
senior lecturer in Forestry. Dr. J. S. Rodgers, 
who is Warden of the Mildura Branch, is at 
present visiting the United States; L. D. R. 
Pyke, senior lecturei* in Chemistry, is actiug- 
Warden. 

The senior lectureship-in-charge of Political 
Science is to be converted into a professorship, 
A. J. Gaskin, lecturer in Geology, who has 
undertaken selsmological observations since the 
closing of the Victorian Observatory, has been 
given the title of Seismologist in charge of the 
Seismological Station of the University. 

Associate Professor Leeper is now abroad at 
the University of California, where he is 
engaged in research in soil chemistry. Asso- 
ciate Professor M. H. Belz has returned from 
the World Statistical Conference .in Washing- 


ton; he has been appointed Head of the newly- 
established Department of Statistics in the 
University. C. E. Palmer, senior lecturer in 
General Science, has resumed duties after a 
visit to the University of California. He 
accepted a short-term appointment there as 
visiting associate professor at the Institute 
of Geophysics and was engaged in meteoro- 
logical research arising from the Bikini 
explosion observations. 

Among a number of benefactions recently 
received are £960 in the estate of Dr. T. T, 
Dick, £577 from the W. L. Baillieu Trust, £390 
in the name of the late Mrs. J. A. Thompson, 
a set of 250 books from Emeritus Professor 
Skeats, and £200 from F. H. Brunning Pty. Ltd. 
for the endowment of a prize for the best col- 
lection of insects by students in Agriculture II. 
A gift of £100 has been received from L. 
Riibenstein, as the first monthly instalment 
of £1,200 for research in the Department of 
Physiology. The City Council has donated £100 
for the Department of Bacteriology. 

The University is shortly to spend £52,000 
in tlie purchase and adaptation of property 
for the housing of members of its staff. A 
fire which broke out in the Zoology School of 
the University, early in October last, caused 
damage estimated at £1,400. A few days later 
another fire in the cosmic ray research annexe 
near the Physics School of the University 
destroyed premises valued at £850, together 
with irreplaceable equipment and records. 

A collection of stone implements and 
examples of primitive arts and crafts has 
been accumulated and descriptively catalogued 
by the Department of History, It contains the 
Groote Eylandt collection of bark paintings and 
other cultural examples donated by Peter Gray; 
Tasmanian stone implements presented by G. 
and A. Campbell Smith; wooden ritual boards 
(tjuringas), stone axes and scrapers from 
various parts of Australia; and a small New 
Guinea collection, which includes one of the 
famous human skulls from the Sepik River 
district. Specimens to illustrate material cul- 
ture of primitive peoples from all parts of the 
world are being added. Because of lack of 
space, the collection is not exhibited; Dr. 
Leonhard Adam acts as curator. 


David Syme Research Prize 

The Syme Prize for 1948 has been awarded 
to K. L, Sutherland for his work on the 
“Chemistry and Physics of the Flotation Pro- 
cess”. After working for his Master’s degree 
under Dr. Wark upon flotation problems, Mr. 
Sutherland joined the C.S.I.R. as leader of the 
team working in flotation chemistry. In 1943 
he shared the Grlmwade Prize in Industrial 
Chemistry. During the current year Mr. 
Sutherland has been engaged in research under 
Professor Rideal in London^ with a Davy 
Faraday Fellowship from the Royal Institution. 
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University of Western Australia 

The deaths have occurred of Associate Pro- 
fessor P. H. P^raenkel, formerly Head of the 
Department of Electrical Engineering, and Mr. 
W. R. Baldwin Wiseman, formerly lecturer-in- 
charge of Hydraulics. Professor A. D. Ross 
has been re-appointed Professor of Physics for 
1949. Other appointments include Dr. J. 
Miller as lecturer in Organic Chemistry, and 
Mrs. M. E. Pinch (Miss M. K. Allen) as special 
lecturer in Zoology. 

During the holding of the Australian Medical 
Congress in Perth the University conferred the 
Honorary Degree of Doctor of Science upon 
Professor F. M. Burnet, P.R.S.; Sir Henry 
Simpson Newland, the President of the Fedei*al 
Council of the British Medical Association; 
Professor J. C. Spence, of the University of 
Durham; and Pr(»tesaor F. B. Walsh, of the 
Wilmer Institute of the Johns Hopkins Uni- 
versity. It is now known that the Medical 
School of the University will not he founded 
for at least another two years. Twenty-tive of 
the eighty students enrolled in Fiist Yea.*- 
Medicine in the current year will be accom- 
modated next year in the University of 
Adelaide. There are, however, twelve students 
in Second Year Medicine now doing second-year 
Science courses in the University of Western 
Australia, who wish to proceed with a medical 
course as soon as practicable. 

The University has received gifts for the 
Institute of Agriculture Research and Develop- 
ment Fund, meteorological equipment given to 
the School of Engineering, and a gift of the 
library of the State Dental Board for the 
PYiculty of Dental Science. 

University of Tasmania 

Teaching of Chemistry for the Degiee of 
Bachelor of Science has recently been modified. 
Separate subjects ot Organic Chemistry II 
and Inorganic Chemistry II will replace the 
former subject of Chemistry 11 and either or 
both may be included in the course. Chemistry 
III will consist of a choice of any thrt'e units 
chosen from Inorganic Chemistry, Systematic 
Organic Chemistry, Biochemistry, Industrial 
Chemistry, General Physical Chemistry, Oi ganic 
Physical Chemistry. Thermodynamics and 
Electrochemistry. A suitable selection for 
Chemistry III may be made to follow either 
or both of the secoivd-year courses. 

Sabbatical leave for the year 1949 has been 
granted to Mr. G. C. Israel and for 1950 to 
Miss W. M. Curtis. 

University of Queensland 

A long-awaited circulating library of refer- 
ence books for the use of External Students 
has now been established, with a donation of 
£350 and four hundred books from the 
Students’ Union of the University and a grant 
of £300 for the current year from the Univer- 
sity administration. It Is hoped that the 
Library will bear the name of the late Thomas 


Thatcher, Directoi' of External Studies from 
1938. Former students and others are invited 
to make donations. 

Miss Freda Bage has presented to the Depart- 
ment of Biology a collection of bovVks, speci- 
mens, microscope slides and a microscope. The 
slides include those made by Miss Bage in her 
post-graduate work on Sphenodon, The Zinc 
Corporation Ltd has donated £5,000 for 
research in mining, metallurgical or geological 
subjects, with particular reference to the 
mineral resources of Queensland 

Dr. W. H. Bryan has been appointed to the 
Chair of Geology. Professor Bryan is one of 
the original sludents of the UiiiverBity nd in 
1920 received its first award of the Degree of 
Doctor of Science, Acting Professor D. A. 
Herbert, who has been in charge of the Depart- 
ment of Biology since the deatii of Processor 
Goddard, and was tirst appointed lecturer in 
the department in 1924, has been appointed to 
the Chair of Botany. Professor Goddard was 
for four years Professor of Botany and Plant 
i^athology in tin* University of the Philippines. 
J. H. La very, a former Rhodes Scholar for 
Queensland, has l)een appointed to the Chaii- 
of Civil Engineering. 

University of Sydney 

Five appointments lo pi'ofessorial chairs 
were made at the beginning of November: Pro- 
fessor of Ai’chilectiiral Design and History, H. 
I. Ashwoi'th, of Mancliester and London; 
Pi'ofessor of Geology, C. E. Marshall, of 
Hinningham and Nottingliam ; Professor ot 
Zoology, P. D. F. Murray, originally of Sydney: 
Professor of Oriental Studies, J. K. Rideout, 
of Oxford and London; Professor of Pharma- 
cology, R. H. Thorp, of London University and 
the Wellcome Physiological Risearch Labora- 
tories, lo be the tii*si occupant of the chair. 

Professor Marshall, who succeeds Professor 
Leo Cotton, has been particnlarly interested 
in coal i-esearch He has worked with th(' 
British Iron and Steel Federation and the War 
Otlicc, has advised the Government of Nova 
Scotia on coal developmeni, and has tilled the 
posts of Lecturer at Birniiiighain and Professor 
at Nottingham. Professor Murray, who suc- 
ceeds Professor J. Dakin, is a son of the 
late Sir Hubert iMun ay ^ Lieutenant-Governor 
of Ikipuai and a nephew of Sir Gilbert Murray 
(formerly Regius Professoi- of Greek at 
Oxford). He was a Linnean Macleay Fellow 
ill Zoology and has held various positions in 
the University of Sydney, Bedford College. 
London, and St. Bartholomew’s Hospital 
Medical Collegie He held a Rockefeller Fellow- 
ship at the Universities of Freiburg and 
Cambridge, and from 1930 to 193t) was Smithson 
Research Fellow at Cambridge. 

The Senate has received a gift of £420 from 
the N.S.W. Colliery Proprietors' Association 
for the encouragement during 1949 of third 
and fourth year students who wish to qualify 
for positions in the coal-mining industry; it 
is to be distributed in grants of £70. A gift 
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of £500 lias been received from Broken Hill 
Associated Smelters Ltd. to promote research 
in fluidization now being carried out in the 
Department of Chemical Engineering. A gift 
of £200 has been received from the Rural Bank 
of N.S.W. to provide a magnetic wire recorder 
at the McGarvie Smith Animal Husbandry 
Farm. A gift of £100 has been received from 
Mr.‘ Hermon Slade, Junior, for the Department 
of Chemical Engineering. 

Mr. R. A. Champion has been appointed as 
Lecturer in Psychology, and Dr. A. L. Blakers 
as Senior Lecturer in Mathematics at New 
England University College. 

Sydney Technical College 

N. R. Davies, B.Sc. (London), A.R.I.C., has 
joined the staff as lecturer in Chemistry. 
Officers of the S.T.C. Chemical Society for the 
year 1948-49 include M. T. Walters as Presi- 
dent and F. R. Morrison and J. W. G. Neuhaus 
as Hon. Secretaries. A. R. Penfold has retired 
from the position of Secretary after being in 
office continuously since the Society was 
founded 35 years ago. A presentation in recog- 
nition of his services was made at the meeting 
of the Society on 24 November, 

Linnean Society of New South Wales 

The Linnean Society has made the following 
appointments to Macleay Fellowships for 1949: 
Miss Judith Balmain, B.Sc., and Miss Adele 
Millerd, B.Sc., to Fellowships In Biochemistry; 
Miss Mary Hindmarsh, B.Sc., to a Fellowship 
in Botany. Miss Muriel Morris, B.Sc., who held 
a Fellowship in Zoology in 1948, has been 
re-appointed for 1949. All will be working in 
the IJniversity of Sydney. 

Personal 

Dr. A. A. Opik, formerly Professor of Strati- 
graphy and Palaeontology at the University of 
Tartu in Estonia, has joined the Commonwealth 
Bureau of Mineral Resources and will specialize 
in the palaeontology of the Lower Palaeozoic in 
Australia. 

Dr, Frank Adcock recently arrived from 
India to take up appointment as head of the 
research organization of the Broken Hill Pro- 
prietary Co. at Newcastle, N.S.W. Previously 
he was professor of metallurgy at the Indian 
Institute of Science, Bangalore. From 1934 
to 1945 he was director of science at the 
National Physical Laboratory. 

G. F. Schaeffer has transferred from the 
University of Melbourne to the Bureau of 
Mineral Resources. 

In the University of Birmingham, Professor 
H. W. Melville, F.R.S., has been appointed to 
the Maston Chair of Chemistry in succession 
to Sir Norman Haworth, F.R.S. Dr. K. Maher 
has been appointed to the newly-created Chair 
of Genetics. 

In the University of Liverpool, Dr. R. M. 
Shackleton has been appointed to the George 
Hardman Chair of Geology. In the University 


of Cambridge, Georg Henrik von Wright, of 
Helsinki, has been appointed to the Chair of 
Philosophy. In the University College of 
North Wales (Bangor), Dr. Stanley Peat, 
F.R.S., and D. E. Litlewood have been 
appointed to the Chairs of Chemistry and 
Mathematics respectively. 

Dr. Z. I. Kertesz, Professor of Chemistry in 
the Division of Food Science and Technology, 
New York State Agricultural Experiment 
Station, Cornell University, Geneva, has been 
granted sabbatical leave and has accepted a 
joint invitation from the C.S.I.R. Division of 
Food Preservation and Transport, the N.S.W. 
Branch of the Australian Chemical Institute, 
and the N.S.W. Food Technology Association 
for a six months’ study of the biochemical 
aspects of food production and processing in 
Australia. He is also to give lectures in the 
capital cities and to be available to industry 
for consultation. Dr. Kertesz left Geneva 
early in November; his headquarters and 
mailing address are at the Chemistry Depart- 
ment, Sydney Technical College. 

Zoology at Belfast: Professor T. T. Flynn 

Professor T. T. Flynn is to retire at the 
end of the present session from the Chair of 
Zoology at the Queen’s University, Belfast, 
which he has held since 1931. Born in Aus- 
tralia in 1883 and trained at Sydney under 
W. A. Haswell and J. P. Hill, he developed a 
natural interest in the anatomy and embry- 
ology and reproductive phenomena in mar- 
supials. He maintained this interest through- 
out his university career, making valuable 
additions to knowledge in this subject. So 
recently as 1941, in collaboration with J. P. 
Hill, fundamental agreement in the mode of 
formation of the primary germ layers in mono- 
tremes and marsupials was demonstrated, 
while in 1947 strong support was given for 
the view of a similar mode of formation in 
birds and an incentive predicated for the re- 
examination of germ-layer formation in reptiles 
in the light of the work portrayed. Along 
with his interest in marsupials and their 
nearer allies, Flynn contributed work on the 
Pycnogonida of South Africa, describing ten 
new species; on corals of the Barrier Reef; 
on the invertebrate fauna of Tasmania ; on 
rare and fossil Cetacea; and he demonstrated 
his interest in marine biology as leader of the 
Australian Antarctic Summer Expedition, 1912, 
and as sole Royal Commissioner for the Tas- 
manian Fisheries in 1915. In his retirement 
to Jamaica he hopes to utilize this latter 
experience in taking a serious interest in the 
marine biology and fisheries of the Caribbean 
area, as well as in meeting the demands of the 
British Museum for local biological material. 

On graduating at the University of Sydney, 
Professor Flynn was awarded the University 
Medal and John Coutts Research Scholarship, 
and later he received the University Medal 
for his D.Sc. thesis. He was Macleay Fellow 
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of the Linnean Society of New South Wales 
in 1911 and Rockefeller Fellow during 1930-31; 
he was elected a member of the Royal Irish 
Academy in 1934. In the Second World War 
he was Chief Casualty Officer (Civil Defence), 
Belfast, and received the M.B.E. for his ser- 
vices. His many friends wish him a happy 
and fruitful retirement. {Nature, 24 July, 
1948.) 

Obituary 

Professor D’Arcy Wentworth Thompson, for 
over sixty years Professor of Natural History 
in St. Andrews University, also a noted scholar 
in classics and mathematics. 

Professor Thomas Parnell, at the age of 67. 
Professor Parnell was appointed as the first 
lecturer in Physics in the University of Queens- 
land in the year 1911, and he occupied the 
Chair of Physics in that University from 1919. 

Professor Henry Alcock 

The late Professor Henry Alcock was 
appointed Lecturer in History and Economics 
in the University of Queensland in 1913 and 
in the year 1922 he became the first McCaughey 
Professor of History and Economics in the 
University. As a historian he coupled field 
research with library research. Even as a 
schoolboy he was carrying out independent 
research in the town of Bath and the neigh- 
bouring country, securing results which 
achieved text-book status. One of these was 
the discovery of a sunken road which accounted 
for hitherto unexplained aspects of the strategy 
of the battle of Lansdown. As far as teaching 
and administrative work permitted, he pursued 
the same bent towards topographical research 
in the wide field offered by the history of 
Queensland. 

Professor Alcock was a Fellow of the Aus- 
tralian National Research Council and repre- 
sented that body on the Council for Scientific 
and Industrial Research. He was a member 
of the Committee for Research in Social 
Sciences, established by the Australian Council 
for Educational Research. He was closely 
identified with the Historical Society of Queens- 
land and was the first President of the Council 
for Social Agencies on its establishment in 
1937. He was the first Chairman of the 
Queensland Educational Broadcasting Com- 
mittee and was a member of the General 
Advisory Committee of the A.B.C. In earlier 
years he was responsible for the reorganization 
and spread of the Workers’ Educational 
Association in Queensland. 

At the time of his death Professor Alcock 
had continued active work through many years 
of illness and distress. 

Carman Scientists in Australia 

The Industrial Development Division of the 
Department of Post-War Reconstruction re- 
ceives numerous requests for scientists from 
research institutions, universities and indus- 


trialists; it also receives many applications 
for positions in Australia by scientists and 
technicians in Germany. Recruiting of scien- 
tists in the United States zone of Germany 
has recommenced, but there is no certainty as 
to how long it will continue, as so many 
scientists and technicians are essential to the 
rehabilitation of Germany itself. The alloca- 
tion of seventy-seven scientists to Australia has 
been approved by the Chiefs of Staff Mission, 
Washington; the number who have been 
brought to Australia now totals tv enty-five. 

Seventeen are working on projects which 
include the gasification of sub-bituminous :oals. 
Reports have been made upon the gasif ition 
of coals at Yallourn, Leigh Creek and Moor- 
lands, and initial investigations have been 
made upon the Collie fields and Tasmanian 
coals. A laboratory has been established by 
another scientist in the University of Mel- 
bourne for the micro-analysis of organic sub- 
stances; the initial work is being done at the 
Munitions Supply Laboratories, the P.M.G.’s 
Research B -anch and in the Western Aus- 
tralian Alunite Industry. 

Work on lens computing and upon the design 
and production of optical instruments is being 
done by T. F'eutiegal; A. H. Kamphausen is 
engaged as a technician in the production of 
glass apparatus for scientific purposes. Pro- 
fessor G, Jayme, who is Director of the 
Institute of Cellulose Chemistry at the Univer- 
sity of Darmstadt, will spend three months in 
Australia to advise the paper industry and 
Government authorities on improved use of 
eucalyptus fibre for paper making. F. Ruf is 
available to advise industrialists in the instal- 
lation of long-line communication equipment. 
Dr. G. Kaess, a specialist in treatment for 
improving the storage life of perishable foods, 
is employed in the C.S.I.R. Division of Food 
Preservation and Transport. 

Science in Yugoslavia 

The Government of Croatia has distributed 
awards in the fields of pure and applied 
science, in the development of peasant co- 
operatives and in the improvement of industrial 
output. Recipients include university pro- 
fessors, shock workers, technicians and 
co-operatives; among them are Professor F. 
Kogoj (Skin and Venereal Diseases), Professor 
F. Tuchan (Mineralogy) and Dr. Mayerhofer 
(Paediatrist, co-worker of Pirquet). 

The Slovene Academy of Science (Ljubljana), 
the Yugoslav Academy of Science and Art 
(Zagreb), and the Serbian Academy of Science 
have each, in line with numerous meetings 
of people from all regions and numerous cor- 
porations, scientific, educational, cultural and 
business, Issued a statement expressing regret 
at “all the slander and falsehoods which are 
being spread regarding the country and its 
leaders”, and at “attacks pouring in from all 
sides, whereby great damage is obviously being 
inflicted upon Yugoslavia’s prestige, peace and 
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progress". The Serbian Academy of Science 
affirms that the country’s leaders have "tire- 
lessly worked on the raising of culture and 
science as an essential condition for socialist 
reconstruction" and that "nowhere and on no 
occasion did any one of the State leaders 
deprecate, and still less belittle, the great sig- 
nificance of the closest friendship and closest 
co-operation with the Soviet Union, whose aid 
and whose sacrifices for the liberation of Yugo- 
slavia our authority has always expressed with 
the deepest pride and gratitude. The Serbian 
Academy of Science most loyally joined in 
doing this in all its activities." 

Ninety per cent, of all university students in 
Yugoslavia belong to the National Youth 
Organisation, in conjunction with which they 
‘‘take part in voluntary working activities and 
have good results". It is claimed that the idea 
of the "eternal student" has disappeared from 
the universities, in that the majority now pass 
their examinations — e.g., 30,000 out of 42,000 
candidates at the University of Belgrade last 
year. Six hundred and twenty students of 
this University graduated last year. It has 
an enrolment of 25,000 full-time students, with 
a teaching staff of 411, plus 243 juniors and 
teaching fellows. There is a library of 410,000 
volumes to which 3,300 students subscribe. 
Over thirty per cent, of Yugoslav students 
receive financial aid from scholarships. The 
University of Zagreb was allotted £100,000 last 
year for student hostels, health and insurance. 
Buildings at mountain resorts are also being 
erected for student vacations. 

With regard to scientific research, Yugoslav 
authorities have now decided that "we should 
assist the most gifted and most efficient students 
to commence research work while still at the 
university; this should be dene according to 
their desires and abilities". It is reported 
that at the University of Belgrade "a group of 
student research workers has been formed and 
has published the first annual record of 
achievements". This University enrolled 4,200 
new students in the year which commenced last 
September. The Government is giving major 
scholarships to encourage students to enrol 
in Veterinary Science (for cattle raising and 
research stations), in Architecture (for the 
State building programme) and in Arts (to 
provide teaching staff for the high schools and 
university). It is planned that the present ratio 
of one teacher to each 36 high school pupils 
and one to each 80 university students should 
be improved to 20 and 35 respectively. (Tele- 
graphic Agency New Yugoslavia. Neivshtter, 
i, 26-30.) 


Prizes in Metallurgy 

The Councils of the Institution of Mining 
and Metallurgy and of the Institute of Metals 
(London) have accepted the offer of a grant 
of £200 a year for seven years from Capper 
Pass and Son, Ltd., of Bristol. The money is 
to be applied to prizes for authors ^of papers 


on the metallurgy of non-ferrous extraction and 
On processes or plants used In the extraction 
or fabrication of non-ferrous metals. All papers 
published by the two societies will be con- 
sidered for the prizes, without applications by 
the authors; both societies are prepared to 
accept papers from non-members. 

The fourth Empire Mining and Metallurgical 
Congress is to be held in London from July 9 
to 23, 1949. It will include technical sessions 
in Oxford and excursions based on provincial 
universities. 

UNESCO Position* Available 

Nominations are called for the following 
positions in the Natural Sciences Section of 
the UNESCO Secretariat, at the salaries indi- 
cated. The status of the positions as regards 
recruitment varies through several categories, 
according to whether a position is to be filled 
immediately or at a later date. 

Special Technical Officer for the Exchange of 
Person.s and the History of Science; |4910. 

Technical Assistant in Scientific Documentation ; 
with knowledge of Knglish, French and (terman 
and experience in research or in scientific pub- 
licity; $3970. 

Technical Assistant in Pure Science ; with 
English and French and experience in research or 
teaching; $39 7<*. 

Programme Spociiilist in Engineering' Science ; 
with English, French and German and a doctorate 
or pr of essorsh ip; $(.1700. 

Technical Assistant in Scientilic Reconstruction : 
with English and French and experience in 
research or in scientific instrument manufacture 
or in scientific instrument sales organization; 
$3970. 

Principal Field Scientific Officers (four) in 
Gatin America, Middle East, South Asia and East 
Asia ; w'ith doctorate or profesisorship and many 
years’ experience in the pure, hiologic.al, engineer- 
ing or agricultural .sciences and responsible experi- 
ence in scientific llai.son work for some years: 
prepared for inconveniences wliile travelling on 
tour; $(1700. 

Field Scientific Otfit‘ers, as above ; with some 
experience in pure, biologk‘al, engineering or 
agricultural .science.s and ability to stimulate and 
co-ordinate exchanges of information from all 
types of scientific worker.s ; $r)4.^)0. 

Technical Assistant to the (’ihief of Field Scien- 
tific Operations; with knowledge of languages and 
a thorough training in scientific method ; $3570 
to $3970. 

Further information may be obtained from 
the Director, Commonwealth Office of Educa- 
tion, Grace Building, York Street (G.P.O. Box 
3879), Sydney. 

The Night Sky in January and February 

New Moon occurs at January 29d. 12h. 42m. 
and February 28d. 06h. 56m.; Full Moon at 
January 15d. 07h. 59m. and February 13d. 19h. 
08m., Eastern Australian Time. The Earth is 
in perihelion on January 3. Mercury is an 
evening star in early January, with magnitude 
-0-7 ; it reaches its greatest elongation on 
January 18; it passes the sun on February 2 
to become a morning star, reaching its greatest 
elongation on February 28. Venus Is a morning 
star, rising nearly two hours before the sun 
at the beginning of the year. Mars is about 
an hour behind the sun; Jupiter is in con- 
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junction with the sun on January 1, to become 
a morning star later: Saturn is in the con- 
stellation Leo and is seen in the north-east 
before midnight; it is in opposition to the sun 
on February 21. 

There is a close conjunction between Mercury 
and Mars on January 8 during daylight and a 
very close conjunction (0-02 degrees) between 
Venus and Jupiter on January 26 at 6 p.m. 
E.A.T. 

A partial eclipse of the sun, visible in 
Antarctica, New Zealand and Eastern Australia, 
will occur on 22 October, 1949. It will com- 
mence at about 5 a.in. by Central Australian 
Time and at about 7 a.m. by New Zealand 
Time. 


The Scientific Societies 

Hoyal of Nnr South Wales. 

Oftober: M. Harris, Coordination compounds 

of copper — Complex copper (II) cup- 
rates (1). 

P. M. .Slul)l)in and 1). P. Mtdlor, Magnetic 
properties of some tungsten bronzes. 

Noel Hush, I)lsi)roportionation equilibria 
in alkaline earth ion.s. 

F. N. Hunlon. Ceologv of the north-west 
coal field, N.S.W.- rV, the Hunnedah- 
Puiiewis district ; V. The Breeza Dis- 
trict ; VI. 'fhe south-western part of 
< 'ounty Nandewar. 

Di.scussion. 'fhe education of a .‘-cienti.st . 

November: <». K. Hughes and F. O. T’. Thomp- 
son, Syntlu'lic sex hormones. 

.1. A. Dulhunty. Some effects of com- 
pression on the physiciil proper! ie.s of 
low-rank coal, 

Commemorative addresses : Professor 

Harvey Sutton. The Public Health Acts 
of Vt'iiice. ir>4S. and England, 18 IS; 
J. B. Thornton, Berzelius, T81K; H. H. 
Thornt!. Simon Stevin, 1548, 

Royal SorUty of Vi((or}n. 

Oetolier ; J. T. Jut son. The shore platforms of 
I’oini Lonsdale. 

S. M. Wadham (lecture). Some as])Octs 
of the world food problem. 

November: \V. ( ». Williamson (leetnre). The 

.sclent die l»ackground to ceramics. 

Royal Society of W( stern Australia. 

September; B, Palmer (lecture). Genetics in 
forestry. 

Grosbie Morrison (lecture). Escape to 
reality — a new approach to nature 
study. 

Medical Sciences Club of South Australia. 

Octoher : ,1. C. M. Fornachon. The metabolism of 
acetaldeh.N'de by yeasts. 

Erica Page. The T)reparalioTi, standardiza- 
tion and use of vac<-ine in 

humans. 

Dawn Allen. Report on attempts to pre- 
serve B.C.G. vaccine. 

November : I. Jarrett, Carbohydrate metabolism 
In the young ruminant. 

R. J. Best, Recent advances in the study 
of viruses. 

Vict 07 Han Society of Pathology a7hd Experimental 
Medicine. 

Detober : S. Fisher, The red cell receptor for 
pertussis Hsemagglutlnin. 

J. vV. Legge, Biochemistry of macro- 
molecular particles in Cytoplasm. 


P. Woodruff, Microculture of tubercle 
bacilli — a rapid method for determining 
drug sensitivity. 

E. Clarke. The indications for the use of 
streptomycin in pulmonary tuberculosis, 
its effect and limitations. 

H. F. Bettinger, l‘athological demonstra- 
tion of adenosarcoma of the breast. 

Royal Society of Queensland. 

September: C. T. White, The genus Embothrium 
Forst (Family Protaceae in Australia). 

K. E. Scbedl, New species and new 
records of Australian Scolyptidae. 

I. S. R. Munro, The rart* Gempylid fish. 
1 ..epicocy d i u m fla vo-br u n a eum . 

S. T. Blake, Notes on Austral iar Cyper- 
aceae, VIII. 

T. E. Hunt and H. M. R. Rupi Review 
of Genus Bulbophyllurn in Ausi alia. 

B. Boivin, G/estringia — an Australian 
Genus of T^biatae. 

lAnneau Society of New South Wales. 

November: June Ea.scelles, Studies on formic 
hydrogenlyase in washed suspensions 
of Escherichia coli. 

F. M. V. Hackney, Studies in the metabo- 
lism of apples — VII, A study of the 
polyphenolase system in apples. 

F M. V. Hackney, Studies in the metabo- 
lism of apples — VITI. Ascorbic acid 
oxidase in apples. 

.1 ustralian ('he m ieal Instil u te. 

The following liav(‘ been elected for the year 
cornme/icing September, 1948, President Sir David 
Uivett, K.(\M.G,, M F.R.S., F.A.C.l. ; Vice- 
President. H. C. rrquhnrt ; Treasurer. G. Junck; 
Secretary. H. \V Strong; H E. Dads- 

wt‘11, Victoria ; R. R. Garraii. South Au.stralia ; 
G. E. Rock, Western Australia ; B. W. Weickhardt, 
N.S.M'. ; J. W. (G W> ett, Tasmania. 

.N(‘w South Wales Branch ; B. W. Weickhardt, 
I resident ; M, B. Walter.'', Secretary. Queens- 
l.'ind Branch : H. C. IMajLihart. President ; J. R. 
Hinchle>. Secrt'tary ; South Australian Branch: 
K. R. Garran. Prt'Sident ; S. R. Worlhlcy, Secretary. 
Tasmanian Ibjineh : .). W. C. Wyett. President; 
E. W. jjittle. Secretjiry, Victorian Branch : H, E. 
l>adswcll, Prt'sident ; J. 1,. Knight. Secretary. 
Western Australian Braneli : G E. Rock. Presi- 
dent ; F. W. Steel. Secretary. 


Book Notices 

AcrL-iCATioN OF EnKC’^rHo-OsMosis To Practical 
Prorlkms in Fofndations ANi> Earthworks. 
I>.S.1.K.. Building lie-'-earch Technical l*aper 
Nv». ;bt. B.\' 1 j. Gasagrande. (Bondon; 

H.M.S.O., 1 947. Mi pp-. 27 l»'Xt figs., ti" x 9^". 
Itaper t-overs. ) English i>rice, 9<7. 

See news paragraidi, “Electriral Drainage of 
Soils”. This JotntNAL. JO. 1 947. 11 0-1 1 1. 

.Vfstkalian HERBAtnuM News. No. 2, March, 
1948. Puldisht'd half-yearly l)y the Systematic 
Botany Committee of Section M of the A. and 
N.Z. As.socialion for the Advancement of 
Seience. (24 pp., quarto, typescriin, paper 
c<u’ers. ) 

The first i.ssue of this publication was reviewed 
in This Jocknal. 10. Di48. 121. M’^illiam Hartley 
of tht* (kS.l.R. Division of Plant Industry con- 
tributes an article on Nomenclature of Naturalized 
Plants, after consideration of a Cheek List pub- 
lished by the Briti.sh Ecological Society . S. T. 
Blake of the Queensland Herbarium writes on the 
(Iramiuae in the second edition of Engle and 
ITantl’a Die Naturlichen Pflanzeufamilien. J. B. 
Clelaiid of the University of Adelaide reviews 
handbooks of the flora and fauna of South Aus- 
tralia. There is a Note by C. M. Eardley on the 
consultation of Russian floras. 

An annotated list is given of members of the 
staffs of Australian herbaria. wSix pages are given 
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to news and notes on current work ; two pages 
to personal notes ; seven pages to a list of recent 
publications of interest. 

Fundamental Principles of Ionosphisric Trans- 
mission. D.S.I.R. and Admiralty. Inter- 
Service Ionosphere Bureau, Radio Research 
Special Report No. 17. (London . H.M.S.O., 
1948. 82 pp., Cy text figs., 6" x paper 

covers.) Elnglish price, la. 6<i. 

During the war it was found necessary to pre- 
pare and issue a booklet to services operating 
short wave communications, relating their Instruc- 
tions for procedure to the conditions in the iono- 
sphere. This booklet, first compiled in 194.^, is 
now Issued with only slight modification for the 
benefit of radio technical worker.s and students. 
The text is of a descriptive theoretical nature, but 
uses a minimum of mathematics. Explanation 
restricted to the approximate-ray method of 
description. The account reaches the stage of 
including the effects of the earth’s curvature and 
magnetic field ; double refraction ; the gyro- 
frequency ; separation of the ordinary and extra- 
ordinary waves and characteristic polarization ; 
absorption. The final section studies the mechan- 
isms by which the ionosphere Is formed, main- 
tained and varied. 

National Building Rbsbarch Institute^ South 
African C.S.I.R., Bulletin No. 1. (Pretoria: 
1948. 43 pp., x 9J", paper covers.) 

The National Building Research Ihstitute orig- 
inated in 1942 and was taken over and reformed 
by the C.S.I.R. when that body was established in 
Soufh Africa in 1946. It comprises Divisions of 
Architecture, Functional Efficiency and Engineer- 
ing. Its Bulletins, of which this is the first issue, 
are to contain reviews of current investigations, 
with abridged accounts of reports of work pub- 
lished separately. The present Bulletin contains 
short articles on cracking in buildings associated 
with expansive mortar in brickwork ; heat inter- 
change between a roof and Its surroundings ; 
rational theory of small foundat ions ; foundation 
bearing tests and their interpretation. 

Improving Supervision. By F. Cushman and 
R. W. Cushman. (New York: John Wiley 
and Sons, Inc, ; London ; Chapman and Hall, 
1947. 232 pp., 5 " x 7J") Price, $2.50. 

Intended primarily for the use of foremen and 
.supervisors, with the point of view that super- 
visors at all levels are a part of management. 
Principal attention is given to matters associated 
with human relationships. 

Forecasting for Profit. By W. Wright. (New 
York; John Wiley and Sons, Inc.; London; 
Chapman and Hall, 1947. 173 pp. 8J" x 5J". ) 

Price, $2.75. 

The relation of economic theory and research 
to business enterprise ; the service of the pro- 
fessional economist to the business executive. 

Cost Accounting. By C. F. Schlatter. (New 
York; John Wiley and Sons, Inc.; London: 
Chapman and Hall, 1947. 699 pp. 6" x 9".) 

Price. $6.00. 

Stresses principles rather than procedures, with 
the view that the chief function of fhis branch of 
accountancy is the control of cost. 

Industrial Management. By W. R. Spriegel and 
R. H. Lansburgh. (New York: John Wiley 
and Sons, Inc. : London ; Chapman and Hall. 
1947. 656 pp., numerous Illustrations.) Price, 

$ 6 . 00 . 

The fourth edition of a book published by 
Professor Lansburgh in 1923 ; intended for the 
college student with little industrial experience. 
The general philosophy of the writers is based 
on belief in individual initiative and responsibility; 
mutual faith between management and employee ; 
responsibility to the community. Sufficient tech- 
nical details are Included, with illustrations from 
a variety of industries, and account is taken of 
external social InftuenceR. 

r 


Letters to the Editor 


The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (b) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 


Original Work 


On the Structure of the Electric Double Layer 
at a Polarized Electrode 


The present note is an attempt to elucidate the 
structure of the electric double layer by the integra- 
tion of the Debye-Hueckel equations (Debye and 
Hueckel, 1923). 

Given a polarized electrode imder an externally 
impressed Laplacian field E= — VV, a concen- 
tration of n^ cations and of n^ anions per cc. at an 
arbitrary point near the electrode and a uni- 
univalent electrolyte of bulk concentration of 
aNo ions per cc., N© being Avogadro’s Number, 
then Debye’s “ Gnmdgleichung ” : 


P.^^*=(liv[kTVn,-n,K] (1) 

dt 

v^dll hold for both anions and cations. In eqn. (1), 
pQ represents the friction constant of the ith particle 
species and K an external force acting on the »th 
particles. In the present case of ions carrying a 
charge ei 

K-e,E4-e,V+ (2) 

The first term arises from the external field and the 
second from the interionic forces due to the inter - 
ionic potential ^j;. 

At a polarized electrode 0ni/dt = O, since no 
current flows. Within an “ active space ” in the 
\ icinity of the electrode, where free charges exist, 
f lic Poisson equation will hold : 

V*<1;= -^Sn.ei (3) 


D being the dielectric constant of the medium. 

In a uni -univalent electrolyte the cationic charge 
is equal and opposite in sign to the anionic charge. 
Considering two plane parallel electrodes of 
indefinite size, the Debye equation for the average 
local concentrations n^ and nj at a variable distance 
X from the cathode becomes : 


dx I 


.(4a) 


and 


The Poisson equation assumes the form 
d^d' 4TTe , . 

dx®”’ “ D • 

Integrating eqns. (4a), (46) and (5) under the 
boundary conditions that in the bulk of the solution 


=0 . . (46) 


(6) 


n.=na«=aNo, 


dx dx 


=0, 


dx 


«0 
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we obtain 


2 


f 47Te®ni 

D 


nX kT " 


4Tce2a®N®o' 
D , 




kT J kTVkT"^ D J 


(7) 




which can be wTitten in the form 

(*^) 

Equation ( 8 ) can lx* solved in terms of the 
Weierstrossiari function y = p(x) if the roots of the 
polynomial in eqn. ( 8 ) are known. This requires 
the solution of tlie equation 

* 7rkT 

(^>) 

Ev'aliiation of tlit^ inxoiriants numerically 

shows that for an\' practically realizable field E 
the terms involving aXo are many orders of mag- 
nitude larger tliaTv the terms in\ olving E. Tlu^ 
latter tlierofore can be neglected and it is then 
found that two of ti\e roots of eqn. (9) coincide. 
In this case the doubly periodic fimction P(x) 
degenerates to ctglrx, yielding for the local (;ation 
concentration 

Ni-— l/tank 2 (KX/ 2 ) ( 10 ) 

where 

Ni=ni/HNo (11) 

The meaning of eqn. ( 10 ) can also bo expressed by 
stating that the activity (Hartley and Rowe, 1040) 
of the cations increases with ctgh®x as the cathode 
is approached. However, in vdew of the approxi- 
mation involved in neglecting E in the solution of 
eqn. (9) a ‘ fiue-structure ’ of the electric double 
layer is to be expected, consisting of periodic 
variations in the mean local concentration of cations 
around the values given by eqn. (10). This is a 
consequence of the j)eriodic nature of P(x), which 
results in a periodic correction term, of v'ery small 
but finite amplitude, which is additional to the 
approximate solution giv'on in eqn. ( 10 ). 

Similarly for the local anion concentration N 3 

( 12 ) 

sinli^jcx 

where 


N2~na/aNo 


(13) 


The parameter x a|)pearing abov'e is identical with 
the reciprocal of the Debye length (or thickness of 
the ionic atmosphere). It is given by 

x*-87re«aNo/kTD (14) 

Eqns. (10) and (12) in and Nj are plotted against 
XX in Fig. 1. 

The kinks appearing in the graph of Nj will be 
discussed in another, more comprehensive paper. 

The charge demsity p follows from combining 
eqns. ( 10 ) and ( 12 ) as 
^ __ cosh XX 
p=4aNoe“ 


® siiih^x 
In order to evaluate eqns. 
combined to yield 
d»4/ 
dx» 


(5) 


(16) 

and (15) are 


(16) 


D sinh^xx 

For the solution of eqn. (16) two boundary con- 
ditions are required. One is given in eqn. (6). 


For the second boumiary condition it is assumed 
that 


for x^l/x (17) 

This appears to be a reasonable assumyition because 
it means that at the limit of the !)ebye ionic 
atmosphere the potential duo to the central ion has 
decayed to zero. Eqn. (16) can then be integrated 
to yield 


2kT tank 1/2 

e tank xx /2 


(18) 


With the aid of eqn. (10),tj^ can bo expressed as 

-4;o-'^ = kT/o logeNi (19) 

It follows that the ionic potential is merely the 
thormodynami(r potential due to the increased 
activity of the cations near the electrode ind the 
system behaves as a concentration cell. More- 
ov'cr ill vdow of the ‘ fine -structure ’ of Nj also the 
moan local potfuitial exhibits periodic fluctuations 
around the value given in eipis. (18) and (19). 

The total pefential cp at any point x in the 
solution ihon appears as the sum of 'p and the 
jioteiitial due to the impressed tield E ; 

9^4^ |-E X (20) 

A curve rolatiiig 9 and xx for E ~0-l va>lts per cm. 
is also shown in Fig, 1. 



Figure 1. 

In view of the degeneracy of P(xx) for all practical 
v'alues of E, the shape of the curves given in Fig. 1 
is independent of the impressed potential. These 
cuiwes, however, yield no information as to how 
closely the ions, on the av'erage, may approach the 
electrode. Tliat such a dofmite distance must exist 
follows from integration of eqn. (IT). The total 
charge Q in the double layer can be expressed as 
f pdvq whore the integration has to be extended over 
all the space containing free charges. If eqn. (15) 
is integrated between the limits 0 and 00 , Q becomes 
infinite. As, however, Q must I’emain finite, it 
is not permissible to extend the integration right 
up to the surface of the electrode, but only to a 
finite distance of closest approach, Xj. Tliis yields 

( 21 ) 

smli xxj 
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Xj will be a function of E. Th^ externally appli^ 
potential merely alters x^ and thereby shifts its 
position along the curves given in Fig. 1. Once 
Xj reaches a certain critical value, x^, the dischaige 
commences. The critical distance of closest 
approach, Xq, therefore can be identified with the 
width of the potential barrier at the surface of the 
electrode. 


It can be calculated from the discharge potential 
iQ with the aid of eqn. (IH), which then becomes 


Kn 


= logt 


tank 1/2 


(22) 


2kT/e tankxXp/2 

As expected, varies, inter alia^ with the 
valency, as can bo seen from the following values : 


Ion Eq vers. Electro- 

Species capillary zero 


Xo 


Tl^ .. --~0*116v 0-78. 1/x 

Cd+^ .. -0182 V 0*22. 1/x 

ln+++ .. -0120 V 0-21 . 1/x 

Up to the commencement of discharge, i.e. as 
long as Xj<Xo, the process is perfectly reversible, 
as is also illustrated by eqn. (10). Therefore, the 
polarization process should he, at Jeast partially, 
reversible. That this is so has been shown in a 
recent experimental investigation by Newbery 
(1947). 


A full acco\uit of the present work will be 
published elsewhere. 

One of us (F.G.) wishes to acknowledge his 
indebtedness to the University of Sydney for a 
Common weal til R esearch Fello wship . 


Physico 'ChemicaJ Laboratory, 
Faculty of Agriculture, 

The University of Sydney. 
20 Axigust, 1948. 


R. Breyer. 
F. Gutmann. 


Rejerencefi 

Bkbve, P., and Hueckbl, E. (192.3) : Phys. Z., 24, 307. 
Hartley, (I. 8., and Rob, J. W. (1940) : Tram. Faraday Soc., 
3G, 102. 

Nbwbbry, E. (1947): Tram. Faraday Soc., 43, 127. 


Oil Isolate from Eucalyptus Dives 

In a recent publication the writer (Ralph, 
1947) described an isolate from the oil of 
Eucalyptus dives (type) as p-menthane-1 ; 2 : 3- 
triol; a subsequent analysis for carbon and 
hydrogen, however, shows that this formulation 
is inaccurate. The new determinations, carried 
out by Mile. B. Hohl in the laboratories of 
M.M. Givaudan et Cie, Vernier, in Geneva, 
with the co-operation of Br. Y.-R. Naves, were 
as follows: C% 70-6, 70-8, 70-7; H% 10*7, 
10*7, 10*5; proving that the material must have 
the composition CioHjhOs. A discussion of the 
work with Br. A. Blumann initiated and con- 
firmed this analysis. 

Whilst acknowledgement is made in the 
original publication to Miss J. Fiides for the 
micro-analysis it is desired to have noted now 


that whilst she did perform the several other 
analyses reported, this particular result was 
returned by another operator. 

C. Ralph. 

Sydney, 

30 September, 1948. 

Reference. 

Ralph, C. (1947); J. Roy. Soc. N.S.W., HO, 208. 

The Pharmacology of Monacrine 

The Fate of Injected Monacrine . — ^The injec- 
tion of monacrine hydrochloride intravenously 
into dogs shows that thirty seconds after the 
completion of the injection most of the mona- 
crine has left the vascular system and in the 
next five minutes the concentration falls 
rapidly. It can be calculated that only 5-20% 
of the monacrine is in the whole body water. 
After twenty to thirty minutes the amount in 
the plasma is barely detectable. The doses 
given varied from 0*25 to 88mg. per kg. The 
urinary output after thirty minutes was negli- 
gible, although even in this time some break- 
down products had appeared. Using mona- 
crine base, similar results were obtained. 
Preliminary assays of the various tissues indi- 
cate that most of the drug is absorbed by the 
muscle, although it appears also in liver, brain 
and kidney. 

The Analeptic Activity . — Buring the above 
experiments, which were done under morphine 
and chloroform anaesthesia, it was noticed that 
when the monacrine was injected the respira- 
tion was stimulated and that in most cases 
the dogs were roused from unconsciousness. 
Accordingly, the analeptic (awakening) activity 
of monacrine towards morphine was investi- 
gated. Dogs were given 10-15 mg. per kg. of 
morphine subcutaneously: this usually pro- 
duced a deep coma which would persist 
for some hours. After about an hour the 
animals were given 5 mg per kg. of mon- 
acrine intravenously. With in a minute the 
respiratory rate had doubled, followed by 
signs of activity such as twitching of the 
ears. The dog then gradually roused itself 
and within ten minutes was running round 
the room — in one case, actually snapping at 
the operator. The animals exhibited marked 
restlessness for a period of hours, but in no 
case (out of six experiments) was there a 
return to unconsciousness or even drowsiness. 
The dogs were normal after twenty-four hours 
and remained apparently healthy for at least 
a week (when they were destroyed). The 
same dose of monacrine alone was without any 
noticeable effect other than an immediate 
defaecatlon. 

In the case of rabbits, this analeptic action 
is masked by the convulsant action of the 
morphine itself. However, the intravenous 
injection of monacrine abolishes the mydriatie 
action of the morphine, although this is not 
observed with the local application of mona-^ 
crine. Work is proceeding to determine; 
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(a) the interaction of morphine and mona- 
crine on the respiratory centre; (b) whether 
other acridine derivatives possess this action 
in a more marked degree. 

Patricia P. Keogh, 
Geoffrey A. Bentley. 
Department of Physiology, 

University of Melbourne. 

17 September, 1948. 


Reviews 


Agriculture 

HE Grasslands of Latin Ameuk a. By G. M. 
Roseveare. (Commonwealth Bureau ot 
Pastures and Field Crops, Bulletin 36, 
1948, 291 pp.) Obtainable from C.A.B. 
Liaison Officer, 314 Albert Street, East 
Melbourne, C.2., and from Technical Book 
Shops. Price, 25s. 

It is difficult in a short review to do justice 
to a publication which, within tlie compass ot 
291 pages, brings together in a readily avail- 
able form information culled from about 800 
listed refei-ences, nearly all of which are in 
Spanish or Portuguese. It is no small achieve- 
ment to have summaiized these papers in the 
English language, especially as it has been 
done without loss of detail where tins appeared 
to be of value; indeed, the Bulletin includes 
valuable information on the botanical com- 
IKtsition of pastures in Argentina which has 
not been published elsewhere. 

The contents include chapters on the natural 
grasslands, classified slightly arbitrarily as 
good, cool mountain, semi-arid, and hot savan- 
nahs, with an interesting contribution by 
Professor Parodi on the pastures of Corrientes 
and the Chaco region of Argentina. Further 
chaiders deal with the temporary ley, classified 
lists of blouse and poison plants, soil con- 
servation, animal and plant health, manage- 
ment and improvement, while thei*e are also 
interesting accounts of the botanical and 
agrostological research in progress in the 
several countries. 

It is not always easy to form a clear impres- 
sion of the relative importance of various 
species in the pastures: indited the detaiRd 
index of genera and species includes no refer- 
ence at all to Desmodium canum, which is 
undoubtedly the most abundant and wide- 
spread pasture legume in north-eastern Argen- 
tina, southern Paraguay and much of southern 
Brazil. Some confusion is also caused by the 
inclusion of the same species and even genera 
under different synonyms. 

Most of these defects, however, result from 
gaps in the published information available, 
for the reason that experimental pasture 
research, as distinct from systematic and 
vegetation studies, is as yet carried out on 
a very small scale in Latin America. To have 
attempted to present a simple balanced account 


would, as pointed out by Dr. R. O. Whyte in 
his foreword, have involved the sacrifice of 
much material which will be found of great 
value by all those who use the Bulletin as a 
reference book and literature guide. The 
Bulletin is adequately illustrated but the bind- 
ing is hardly up to the standard of the 
contents. 

W. Hartley. 


Applied Science 

Science at War. By J. G. Crowther and H. 
Whiddington, C.B.E.. F.R.S. (Lo don: 
His Majesty’s Stationery Office, b. i.I.R, 
puhl., 1947. 185 pp., 50 photographic 

plate.s. 51 text figs. 8^" x 5^", paper 
covers.) English price, 2.s\ 6d. 

Although science has played some pa. t in 
many wars, in none was the part ever greater 
than in the war recently concluded. The pur- 
pose of this book is “to make available to the 
imblic an aiillioiitative account of some of the 
moie imporiant aspects of the scientific con- 
tribution to the war effort based on official 
archives bin .so written as to be acceptable to 
the readc!- without s])ecial scientific education”. 
Tile word “special ” may be taken to refer to 
the fields of science covered in this book. The 
majority of laymen, including those with a 
general interest in science, will almost certainly 
find some parts of this book, at least, fairly 
heavy going. 

As might be expected, much attention is 
given to the story of radar and the result is 
the best general account of the snbje(‘t. known 
to this reviewer. It is not only clearly and 
interestingly written hut it is profusely illus- 
trated with line diagrams and photographs. 
The history of radar in its prewar days is not 
the least inteiesting part of the story. We 
learn that “the first Air Exercise in connexion 
with radio-location was held in September, 
1936. The observers watched aircraft per- 
forming exercises over the North Sea . . . 
They even detected aircraft slipping off to a 
nearby aeiodrome for an early cup of tea, 
under the impression that their temporary 
absence from the sky was not noticed.” 

The authors have applied themselves most 
conscientiously to the difficult task of expound- 
ing radar to the non-specialist — even to the 
(ixtent of giving the elementary theory of the 
action of ladio valves. When it comes to ^ 
explaining the action of the early magnetron, 
however, understandably they give up. Though 
some of it will call for close and careful 
reading, the whole chapter is a satisfying 
account of the successful part played by radar, 
not only in the defence of Britain but in the 
final offensive that brought victory. 

This chapter is followed by others devoted 
to Operational Research ; Science and the Sea 
(which includes the story of the magnetic 
mine and the great courage of the men who 
first examined enemy mines of this type) ; and 
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last, but not least, an account of the British 
contribution to the cleveloi)ment of the atom 
bomb. In the reviewer’s opinion, this chapter 
is one of the best in the book. Especially 
memorable is the miniature pen portrait of the 
late Lord Rutherford. 

The book is well produced and is spleriuid 
value for the money. It can be confidently 
commended to all who wish to learn how 
science helped brave men win the battles of 
World War II. 

D. P. Meixor. 


Astronomy 

Practical Astronomy. By G. M. Hosmer and 
J. M. Robbins. (New York: John Wiley 
and Sons; London: Chapman and Hall, 
1948. 355 pp., 93 text figs., 5 star maps, 

22 tables. 5^' x 8^'.) Price, $4.50. 

A classical American text-book upon field 
astronomy for engineers was written by the 
late Professor Hosmer in 1910; this has now 
been revised and rewritten, to make a fourth 
edition, by James M. Robbins, who is Associate 
Professor in Civil Engineering at the Newark 
College of Engineering. The book is in two 
parts, of which the first gives an extensive 
treatment of elementary principles and the 
second deals with the three observations of 
engineering astronomy. It is intended for the 
student “who can devote little time to the 
subject” and “who is interested chiefly in 
obtaining results”. It is thus not an ideal 
basic text for an Australian university in 
which the aim, however incompletely attained, 
is to train the student to appreciate and tackle 
a problem rather than to nianufacture a result. 

Descriptions of the marine sextant and 
bubble sextant are included, but the book is 
written for the American “transit”, which is 
not as accurate an instrument as the English 
or Australian engineer’s theodolite. Theory 
is therefore not quite as extensive as for 
customary Australian field practice. To meet 
American practice, the solar attachment is 
described, in several makes. 

.The less-used forms of each observation have 
been omitted, so as not to bewilder the student. 
Latitude is found only by altitudes on or near 
the meridian; time is found only by meridian 
transits or by extrameridian altitudes. 
Azimuth is found by Polaris or by extra- 
^ meridian altitudes of the sun: the method of 
timed observations is given for stars at elonga- 
tion and for the general extrameridian case, 
also for the sun near noon; but the common 
Australian method of extrameridian star alti- 
tudes is omitted, doubtless because of the lower 
accuracy of the American field instrument. 
The authors deal briefly with the shape of the 
earth, convergence of meridians and map grid 
projection tables. 

The position-line method, which has become 
popular in recent years, is not mentioned. 
Azimuth determination by equal-altt tilde sun 


observation is recommended as a practical 
method, but there is no mention of the advan- 
tages of the twin-star equal-altitude method, 
although this is fully described in a standard 
surveying text of which Hosmer is co-author. 
It seems a pity that a book which is likely 
to be a standard for the civil engineer and 
surveyor should not take the opportunity of 
stimulating and partly satisfying the student’s 
curiosity as to less utilitarian aspects of a 
fascinating subject, to say nothing of his sense 
of wonder at the objects which he is observing. 
Some account is included, however, of the 
historical development of timekeepers and of 
early methods for longitude. More references, 
to encourage and help the student to wider 
reading, would be welcome. 

Although the fundamental problems to be 
solved are not clearly classified and set out in 
terms of geometry, there is a partial treatment 
of the question of choice of star position in 
regard to best shape of triangle. Exception 
must be taken to the statement on page 227, 
with regard to determination of time from 
altitude, that “theoretically a star having 
declination zero, observed when on the prime 
vertical, would be most suitable .... Elqua- 
torial stars should be observed when far 
enough from the prime vertical to have suf- 
ficient altitude”. The point is not made 
that the error concerned is the same for all 
stars on the prime vertical, and less there than 
in any other position — in fact, the text as 
quoted above would give the reviewer a con- 
trary impression. 

The book is well printed in large type, well 
set out, and amply supplied with worked 
examples and with many problems for solution. 
It should form a convenient reference book in 
field practice. 

R. L. Aston. 

Practical Astronomy. By J. J. Nassau. (New 
York: MoGraw Hill, 1948. 311 pp., 119 text 
figs., 4 star maps, 22 tables. 6" x 9''.) 
Price, $6.00. 

This is a second edition of a book first pul)- 
lisKed in 1932, intended for students in civil 
engineering who have had no other course in 
astronomy and for other students who wish 
to do some observational work. Jason John 
Nassau is Professor of Astronomy in the Case 
Institute of Technology. The book is in two 
parts, of which the first covers equipment and 
methods used in America by the engineering 
surveyor, and the second leads the student on 
to some knowledge of those of the geodetic sur- 
veyor. Methods described in the first part are 
Intended to conform to the accuracy of the 
American engineer’s “transit” theodolite; the 
various sextants and the solar attachment are 
also described. The second part includes 
reduction of and from mean place; the micro- 
meter theodolite; the transit Instrument; the 
zenith telescope; the sixty-degree astrolabe. 

The first part is written with a view to the 
American Nautical Almanac as the source of 
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data. As this gives Greenwich Hour Angle 
in extended tables for the principal stars, 
advantage is taken to lead the student through 
the subject without use of the concept of 
sidereal time. Sections offering sidereal time 
as an alternative method are Interpolated at 
appropriate points, but are marked so that they 
may be omitted, if desired, without loss of 
continuity. Detail is given only of the few 
essential methods of observation — time by 
extrameridian altitude; latitude by culmina- 
tion and circummeridian altitudes, and by 
extrameridian altitude-and-time; azimuth by 
elongation of Polaris and by extrameridian 
times. Other methods of observation are 
described quite briefly. The position-line 
method is given in conjunction with the 
astrolabe, but it is reduced by the “assumed 
position” method, which is customary in navi- 
gation although not the quickest logarithmic 
method with tables available for surveying 
accuracy. Throughout the book distinction is 
made between expressions suitable for the slide 
rule 'and calculating machine, and alternate 
forms suitable for logarithms: some of the 
standard layouts for computing are given in 
alternate forms for machine or for logarithms, 
A fuller account of the use of the computing 
machine in astronomy might be helpful if 
included in later editions. 

The introductory principles are set out at 
sufficient length and with sufficient clarity of 
arrangement to give the student a good start. 
The author states, however, that the principal 
aim has been to present “fundamental ideas” 
rather than to include the various methods of 
observing, and it is on this claim that the 
book must to some extent be judged. When 
training students in any aspect of the art of 
measurement it is necessary to take continual 
pains to instil and ro-lnstil into them the 
significance of the last figure (as mentioned by 
the author on page 98 ) and the need to examine 
the relative quantitative significance of the 
various factors and sources of error concerned. 
It is disappointing, therefore, to find such a 
loose statement (on page 117) as that “In the 
latitudes of the United States the altitude of 
Polaris near culmination remains practically 
unchanged for about 8 minutes”; again, to 
compare the statement (on page 17) that “the 
right ascension and declination of a star 
remain practically constant for years” with the 
statement (on page 161) that “the right ascen- 
sions and declinations of stars are subject to a 
number of small changes”, one of which is as 
much as 60 seconds a year. (The italics are 
the reviewer’s.) The “fundamental idea” of 
the essential practical process of focusing the 
telescope is established merely by two sentences 
of instruction which form a bewildering con- 
secution (page 80) : “First obtain a sharp focus 
of the cross wires, by pointing the telescope 
to the sky. The wires are properly focused 
when there is no relative movement between 
them and a distant object . . .” Nothing more. 


More disturbing, however, is the attempt to 
offer some “fundamental ideas” of the choice of 
star position. Such discussions must always 
be unsatisfactory, and better dropped alto- 
gether, whdn they are incomplete because some 
of the sources of error are omitted. The author 
seems to be unfamiliar with the conditions of 
partial differentiation; at any rate (on page 
141), when he seeks to find the error in 
azimuth due to an error in time, he differen- 
tiates an equation which is wrongly chosen to 
fit the circumstances. He is led to an equation 
which he puts into words: “the error . . . will 
have the least effect . . . when the me udian 
angle is 90" provided that the azimuth angle 
is n(*arly 0 or 180“”; in other words, wh a the 
star is six hours from the meridian provided 
that the star is on the meridian. Being in two 
complementary places at the same time, how- 
ever, presents no difficulty to the autho for 
he immediately explains: “The.sc two con- 
ditions are neaily fulfilled when we choose 
circumpolar stars and observe them near 
elongation”; in other words, we are nearly on 
the meridian and also nearly six hours away 
from it when we are as far away as a star 
ever goes. 

Each chapter is amply provided with well- 
chosen problems, of which lunnerical solutions 
are given at the end of the book. The diagrams 
are well conceived and cleaily produced; the 
text layout is most admirably designed to 
accentuate the main points. The occasional 
typographical errors, in a second edition, are 
not in keeping with the usual high standard 
of the publisher. 

R. L. Aston. 


Bacteriology 

Gkxeral Ba (TEiu 01,00 y. By D. B. Swingle. 

(New York; D. van Nostrand Company 
Inc.; London: Macmillan and Company 
Ltd., 1947. 319 pp., 172 photographs and 

text figs. 9" X 6".) American price, $3.50; 
English price, £1 net. 

This lK)ok covers superficially most aspects 
of general bacteriology but its limited treat- 
ment greatly reduces any potential value as 
a text-book. The first twelve chapters total- 
ling 150 pages briefly introduce the micro- 
organisms — including the fungi but excluding 
the filtrable or ultramicroscopic types, which 
have a chapter to themselves at the end of 
the book. Another eight chapters touch upon 
food preservation, industrial microbiology, 
sewage disposal and bacteria in soil, air, 
water, milk and milk products. Immunological 
principles and methods form an important 
contribution from bacteriology to general bi- 
ology. but the student is unlikely to gain this 
impression from the restricted presentation 
of immunological phenomena found in the two 
chapters allotted to infection and immunity. 

As the author stresses in his first preface, 
bacteriology has emerged as a biological 
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science; but books such as his, though written 
with the best intentions, contribute little to 
the prestige of the subject. At the end of 
each chapter the questions, with their answers 
available parrotwise from the text, carry little 
value, and could be replaced with advantage 
by a short reading list to guide the student 
anxious to extend his knowledge. The lX)ok 
is not wi’ittcn in flowing style and numerous 
explanatory footnotes help out difficulties of 
expression; it contains plentiful illustj-ations, 
some of which are very good though many 
are not original. 

Naiscy Atkinson. 


Chemutry 

CoKROKioN Handbook. By H. H. IJhIig, Editor- 
in-Chief. (New York: John Wiley and 
Sons Tnc. ; I.(On(Ton : Chapman and Hall 
Ltd. 1188 pp., numerous text-figs., tables 
and photographs. 9'' x 6''.) Price, $12.00. 

In 1942 a Corrosion Division was organized 
in the Electrochemical Society. One of its 
first objectives was the publication of a con- 
venient reference volume to cover the whole 
field of corrosion and to collect under the one 
cover the large amount of corrosion data 
spread throughout the scientiftc and engineer- 
ing literature. Corrosion Handbook, pro- 
duced under the sponsorship of the Electro- 
chemical Society, is the happy fulfilment of 
that objective. Royalties from its sale will be 
used to further corrosion research. 

The book consists of about 150 articles from 
some 100 contributors. Careful editing has 
welded these separate chapters into a logically 
arranged reference book. The Editor-in-Chief, 
H. H. Uhlig, is the Associate Professor of 
Metallurgy in charge of the Corrosion Labora- 
tory at the Massachusetts Institute of Tech- 
nology. The contributors aie mainly from 
the Research Departments of large ’ American 
Industrial organizations. 

A rather brief discussion of corrosion theory 
precedes a substantial section dealing, metal 
by metal, with general corrosion in air, gases 
and liquid media. This is followed by con- 
sideration of more specialized topics in corro- 
sion, including the effect of mechanical factors. 
Two more sections deal with the subjects of 
high-temperature corrosion and the corres- 
ponding resistant materials. 

An excellent series of tables, occupying fifty 
pages, record the degree of resistance to 
chemical attack of various materials. This 
section deals with twelve major groups of 
corrosive chemicals, and groups the resistant 
materials into three categories, according to 
their possible use for critical parts, or for 
non-critical parts, or their unsuitability, under 
the various conditions of temperature and 
concentration specified. 

The later sections of the book give com- 
prehensive discussions on the methods of pro- 
tection against corrosion, and on corrosion 


tests. Throughout, an attempt has been made 
to report corrosion rates in a uniform method, 
either as “inches per year” or as “milligrams 
per square decimeters per day". 

Corrosion Handbook is well indexed, and 
has a clear table of contents. It is suitably 
illustrated, the tables are clear, and references 
are carefully given. Adequate cross references 
are given in the text, while the systematic 
arrangement of material makes it easy to 
locate any required information. Good general 
information tables and a glossary add to 
convenience. The book should find acceptance 
and wide use, particularly among metallurgists 
and chemical engineers. 

T. G. Hlintfai. 


Engineering 

Power System Stability. Volume II: Tran- 
sient Stability. By Selden B. Crary. (New 
York: John Wiley and Sons; London: 
Chapman and Hall, 1947. 329 ' pp., 

numerous text-tigs. 5i" x 8i".) Price: 
$ 6 . 00 . 

The second volume under this title deals on 
a mathematical basis with the stability of 
power systems under sudden changes. For 
practical purposes the maximum angular dis- 
placement of the first transient swing of the 
rotor of an electric machine may be considered 
as a sufficient criterion. The questions of the 
“transient torque-angle" characteristic of a 
synchronous machine on direct short circuits 
and short circuits through a reactance are 
treated. The investigations are extended 
to a distribution system connected to an 
alternator, and to two-machine and multi- 
machine stability problems. Further chapters 
deal with the influence of additional generator 
characteristics, of generator braking resistors, 
of the governor, with high-speed reclosing 
circuit breakers and with system design 
applications. The questions connected with 
automatic control — the “dynamic stability" and 
“hunting" — are briefly dealt with. References 
are given at the end of the chapters and there 
is an extensive overall bibliography. 

The book is to be recommended to readers 
who have some initial knowledge of the topic. 

L. Tasny. 

Jet pROPi LBioN Progress. By Leslie E. Neville 
and Nathaniel F. Silsbee. (New York and 
London: McGraw Hill. 232 pp., numerous 
photographs. 6" x 9^'.) Price, $3.50. 

This is not a scientific or technical work. It 
is an historical review of the war-time develop- 
ment of the jet engine and the gas turbine 
written in terms which the layman will 
understand. 

Dr. Hunsaker, of the Massachusetts Institute 
of Technology, in a foreword describes it as 
“a book covering international developments 
in the aircraft gas turbine from an American 
point of view". This is an excellent deBcrip- 
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tion: the '‘American point of view” is certainly 
well to the fore. This fact and the general 
flavour of the book are shown by some of the 
chapter titles: “How the Nazis Beat Us to 
It”, “The British Were Early Too”, ‘‘The A.A.F. 
and American Industry Pull a Miracle”, ‘‘A 
Big Boost from Government Research”, ‘‘Tough 
Problems Still to be Whipped”. 

Nevertheless, if the reader bears in mind the 
natural bias of the authors towards achieve- 
ments in their own country, he will find this 
book an accurate historical record of a 
development which constitutes something of a 
revolution in aeronautics. 

There is for the assistance of the layman a 
short glossary of technical terms. It is sur- 
prising to find the term “Mach number” 
described as “named after the Australian 
scientist Ernst Mach”! A bibliography con- 
sisting of references to articles of a “popular” 
nature in periodicals such as Flight, Aviation 
and Intcravia is included. According to its 
heading, the bibliography covers only the 
period 1941 to 1944, but this is apparently a 
mistake, as it includes references as late as 
1947. 

M. W. Woods. 

Piioto-Elastucity. Vol. 2. By Max Mark 
Frocht. (New York: John Wiley and 
Sons Inc.; London: Chapman and Hall 
Ltd. 605 pp., 425 figs., 1 coloured insert. 
Cloth. 9" X Price, $10.00. 

This book is a companion volume to Photo- 
Elasticity, Vol. 1, by the same author, but the 
contents are such that it may be used indepen- 
dently of the previous volume. In Vol. 2 the 
author has introduced tlie clarity and sim- 
plicity of exposition characteristic of tiie 
previous volume, into two additional fields — the 
theory of elasticity and the numerical solution 
of Laplace’s equation — which previously have 
been available only to the inathenuitically well- 
equipped. For these sections alone the book 
should be read by all interested in stress 
analysis. 

The text may be considered to be divided 
into three parts. The first is an introduction 
to the theory of elasticity, the second gives the 
derivation of isopachic curves, whilst the last 
section deals with three-dimensional photo- 
elasticity. 

In the section on elasticity, the conipat- 
ability equations and stress function are first 
introduced. In subsequent chapters a parallel 
study is made of a large number of problems 
both mathematically and photo-elastically. The 
treatment is most stimulating. 

In the second section, the author, after 
developing the various experimental methods 
of deriving the isopachic curves, gives 
an extremely satisfactory exposition of the 
numerical solution of Laplace's equation. This 
is profusely illustrated with examples although 
it is unfortunate that some numerical errors 
occur. The third section is devoted to the 
theory and technique of three-dimensional 


elasticity. Examples are given of the behaviour 
of circular shafts in tension and bending 
together with the application of photo-elastic 
methods to circular shafts of variable and 
uniform section under torsion. A feature of 
this section is the demonstration of the stress- 
optic law in three-dimensions using frozen 
stress patterns. 

In conclusion, it may be said that this 
volume admirably supplements Volume 1 and 
sliould be invaluable to all workers in photo- 
elasticity. 

C. A. M. Gk\y. 


Forestry 

Poi{i<:.s'j Im- L i'K.\( Ks. By Joseph Kittrudge. 
(New York: McGraw Hill, 194S. 394 pp., 

25 figs., 71 tables,' bibliography of 3S1 
tides. 6" X !)".) Price, $4.50. 

^ The author. Professor of Forestry in the 
Lniversity of California, brings together an 
amazing amount of information on the subject 
of forest influences. His painstaking task is 
best revealed by the 381 items listed in the 
bibliography. Whereas most other books on 
forests stress the influence of climatic, topo- 
graphic and human factors on forests, in this 
work the relationship is reversed, and the 
effects of forests on climate, streams, soils 
and topography ar(> studied in detail. 

The novelty of the subject makes it neces- 
sary to define it carefully, to deal with its 
scope ami its relations witli other subjects, 
and vvitli its origins. It may come as a 
surpi ise to many tliat tlie first practical move 
towards fostering beneficial forest influence 
should date back to (be year 1215, when 
Louis VI of Fraiic(? issued a decree “of waters 
and forests”. Many other sporadic actions by 
gox'enunents and persons followed, but the 
subject was never studied as one whold until 
the present time. It may be said that this 
l>ook breaks new ground because it presents 
such a vast subject as one great picture; there 
had been many short paixrs written in the 
past, and many of them have been extensively 
((noted by the author, but never before had 
there been any attempt at a general co-ordina- 
tion on such a wide* scale. 

Throughout the book mathematical ex- 
pression is given to most of the facts dis- 
cussed. Tlie author is well aware of the 
dangers of this method and wains that many 
equations now given will have to be altered 
at some future time, when more details or a 
more general interpretation will be available. 
At present one gets the impression of a 
picture of impiessive magnitude, with many 
obscured or blurred fragments. This is not 
the author’s fault: the field is so immense that 
hundreds of investigators were only able to 
deal with a small fragment each, and the 
picture would be misleading if tlie fragments 
were placed together without leaving the inter- 
vening gaps as they actually are. On the 
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whole, one of the most sti|nulating effects of 
such a course is to prompt more and more 
research workers to contribute additional frag- 
ments, and this is no small contribution on the 
part of the author. 

For the scientist, the discussion of the 
method followed may be of great interest. The 
simplest method is by comparing two areas 
with different cover, forest on the one and 
smaller plants or bare soil or rock on the 
other. Another method consists of comparing 
conditions in and below the trees with con- 
ditions above them. A more radical method 
studies conditions in a forest area and in the 
same area after it has been cleared of the 
trees. It is obvious that each method has 
some drawbacks, so that a combination of 
the first and third methods outlined above 
may give the most reliable results. These 
methods are of interest to scientists because 
they involve working over a period of many 
years, with observations which very often have 
to be intermittent because of climatic, economic 
or other reasons, with resulting gaps and 
interpolations that may affect the final results. 

The book studies in detail the influence of 
forests on solar radiation, and postulates that 
the effectiveness of the forest in reducing the 
intensity of solar radiation increases with 
tolerance of species and with progression of 
the natural succession towards the climax. As 
to temperatures, slight changes in the height 
at which thermometers are exposed may make 
a great difference to the records; it may be 
said that forests have an equating influence, 
reducing maxima and increasing minima, but 
also reducing the annual mean to a certain 
extent. As to wind, a good shelter-belt may 
reduce its speed down to 20 per cent, of the 
speed in the open. Reduced wind speed and 
lower temperatures bring forth slightly higher 
relative humidities. The influence of forests 
on rainfall seems to be very small. Each of 
these concise statements is fully supported by 
a thorough discussion of analytical data and 
reference to the source when space does not 
allow of a full discussion. 

Other chapters follow, with an equally good 
treatment of forest influences on runoff and 
stream-flow, on erosion and erosion control, 
and especially on vegetation and erosion 
control. 

This book will be exceedingly useful to the 
botanist and the geographer, as well as to the 
engineer and the forester. It is well produced 
and solidly— and soberly — bound. It is the 
kind of book one likes to see revised and* 
republished every few years, as a corpus of 
knowledge for everyday use — knowledge almost 
impossible to get elsewhere. 

, J. Gentilli. 


Physics 

High Vacua. By Swami Jnanananda. (New 
York: D. van Nostrand Co., Inc.; London: 
Macmillan and Co., Ltd., 1947. 310 pp., 

many text figs. 8i" x 5i",) American 
price, $5.50; English price, £1 10.9. 

The first chapter of the book covers seventy- 
three pages and is devoted to relevant kinetic 
gas theory. This includes the flow of gases 
through tubes at pressures sufficiently low for 
the viscosity effect to be negligible. The prob- 
lem of thermal efflux is treated. For a number 
of gases and vapours molecular data are pro- 
vided which include collision frequency, mean 
free path length, molecular diameter, viscosity, 
thermal conductivity and coefficient of dif- 
fusion. The rate of evaporation and vapour 
pressure of tungsten is given for temperatures 
ranging from 2000 to 5100 degrees absolute. 

The second chapter is introduced with an 
eight-page section on the influence of con- 
necting tubing on the speed of exhaustion of 
a vessel in a high vacuum system. The 
remaining seventy-two pages deal with the 
principles, construction and performance of 
rotary diffusion pumps. Many of the well- 
known rotary types are described, including 
the moleculai* pumps designed by Gaede, Hol- 
weck and Siegbahn. Several designs of mer- 
cury and oil diffusion pumps are given. The 
chapter concludes with a table which gives 
the mouth speed and limiting pressure of a 
variety of pumps. The author has evidently 
been guided by manufacturers’ claims in 
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recording limiting pressures. For the rotary 
ofl pumps these claims are, in the main, 
extravagant. There are over fifty illustrations 
of pumps in this chapter. It is surprising that 
no reference is made to the very excellent 
Kinney pumps. 

The author in Chapter III gives consider- 
able information regarding the theory and 
performance of most of the vacuum gauges 
which have appeared in the literature up to 
1939. This chapter extends over ninety-two 
pages. It is divided into sections dealing with 
mercury and oil filled manometers, and gauges 
which depend on radiometric action, gaseous 
thermal conductivity, electrical conductivity 
and viscosity. The chapter concludes with a 
geileral survey and a chart setting out the 
upper and lower pressure limits for fourteen 
gauges. The Philip's Gauge (Penning), which 
appeared in the literature in 1937 and which 
is so useful as a continuous indicator gauge 
in the region 10-^10“® mm, of mercury, is not 
mentioned. 

The fourth chapter of twenty-eight pages is 
entitled “The Technique of High Vacuum". 
It gives information mainly about glass-to- 
metal seals, the properties of a number of 
waxes and greases, the composition of some 
solders and fluxes, a note on leak detection 
and a number of methods of providing for 
slow leaks. 

There is useful information in the twelve 
pages of Chapter V on adsorbed and occluded 
gases in glasses and metals, and the tempera- 
tures at which shch gases are partially and 
almost completely removed. 

The last eleven pages, which comprise 
Chapter VI, treat of the reduction of pressure 
by the use of refrigerated and outgassed char- 
coal, by electric discharge and by metallic 
getters. 

The author in compiling this work has made 
selections from the literature up to about the 
year 1939. The book is logically written, very 
well illustrated and well authenticated. To 
many engaged in research which requires a 
knowledge of high vacuum it should prove 
useful. It is, however, disappointing in that 
(a) scarcely any references have been made 
to developments during the past decade; (b) 
too much space has been devoted to material 
which has already been presented in other 
treatises; (c) for some of the more modern 
instruments and techniques the treatment is 
not sufiiciently detailed and critical. 

J. Bannon. 

Ps]rdiology 

Foundations op Edited by E. G, 

Boring, H. sPlSngfeld and H. P. Weld. 
(New York: John Wiley and Sons: 
London: Chapman and Hall Ltd., 1948. 
632 pages, 248 text figs. 74" x 94".) Price, 
' $4.00. 

This is the third form of the Introductory 
general text edited by Boring, Langfeld and 
Weld, As in the previous two, the chapters 


have been prepared by a variety of experts 
(eighteen this time) in the respective fields, 
and then skilfully woven together by the 
editors. Although showing obvious afilnities 
with the earlier forms, this is substantially a 
new book — larger, re-arranged and including 
much new material on old as well as new 
topics. It should prove an excellent text for 
a first year course for students who plan to 
proceed to further study of psychology. It 
Includes almost all of the matters that most 
teachers of such courses would want in the 
text and not a great deal that they would 
regard as unneeded. As well as being uo to 
date in its information, it places more emp isis 
on social and dynamic material than did its 
predecessors and this is what the contempor- 
ary teacher is likely to expect. 

There appears to be only one serious defect 
of the policy of multi-authorship. Perhaps, 
in achieving integration and continuity, the 
editors have had to smooth away much of the 
real controversy that still remains in psy- 
chology. The class-room teacher whose students 
use the text can readily correct this; he can- 
not, however, be expected to correct another 
product of the desire to produce an authori- 
tative text, namely, the practice of stating 
results of investigations without reference 
either to the procedures employed in them or 
to the bibliographical details needed to locate 
them. Results of many studies still open to 
dispute are stated as though they could be 
found any day and every day in the labora- 
tory, as are the data of the more advanced 
natural sciences. The student must recognize 
that the data has not come out of the blue 
and may be challenged or corroborated by the 
very method used to obtain it. 

Although its level of treatment is such that 
the student will need to work hard in using 
it, the book is clear in statement, well illus- 
trated, and gives carefully selected supple- 
mentary reading at the same Of next level of 
treatment. 

W. M, O'Neil. 


Methods of Psychology. Edited by T. G. 
Andrews. (New York: John Wiley and Sons; 
London: Chapman and Hall Ltd. 716 pp., 
many text figs. 6" x 9".) Price, $5.00. 

This comprehensive, if at times superficial, 
book arises from the recognition of the long- 
standing need for a book on psychological 
methodology. The editor and most of his 
twenty-one collaborators recognize that a state- 
ment of findings has little significance without 
a statement of the methods employed and 
consequently have set out to write a supple- 
ment to the standard type of textbook which 
contents itself with findings. Although the 
book has many values and will be a valuable 
supplement to factual texts, it does not uni- 
formly achieve its set aim. Firstly, virtually 
nothing is said about the more logical aspects 
of methodology and what is said is not only 
too brief but is pitifully misleading — oonslder, 
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for Instance, the editor's own section on 
empiricism and rationalism. Secondly, the 
labour is divided amongst the collaborators 
not in terms d| areas of method but in terms 
of areas of fact: consequently, we And the 
usual chapter headings such as Learning, 
Memory, Thinking, Perception, Vision and so 
on. This inevitably leads the contributors in 
many cases into stating findings at the expense 
of more exhaustive examination of methods 
and into a good deal of duplication— for 
instance. Testing and Interviewing are dealt 
with at greater or less length in several chap- 
ters, in much the same terms in each case. 

The net result of these basic defects is a 
failure to scrutinize in any thorough way the 
methodology of psychology. On the other hand, 
the book does bring within one pair of covers 
a clear description of most of the technical 
and instrumental devices used by the psycho- 
logist in his fact-finding work; and a few of 
the contributors, notably Buxton and Thur- 
stone, do provide quite valuable methodological 
studies. 

W. M. O’Neil. 

Techiu^gy 

Principles of Food Freezing. By W. A. Gort- 
ner, F. S. Erdman and Nancy K. Master- 
man. Edited by L, A. Maynard. (New 
York: John Wiley and Sons; London: 
Chapman and Hall. 281 pp., 60 text-figs, 
and photos. 5^ x 8i".) Price, $3.76. 

During the past seventy years or so there 
have been a large number of detailed physical, 
chemical and biological studies of the freezing 
of foods. An excellent review of the work 
carried out tip to the year 1922 was produced 
by Stiles (Pood Investigation Board, Spec. Rep. 
No. 7), and a further review of the outstanding 
contributions since that time, particularly by 
workers at Cambridge and Karlsruhe, has long 
been needed. 

When the editor and the authors claim that 
this book deals with basic principles rather 
than rule-of-thumb methods, one might reason- 
ably expect, at least, a condensed review of 
the main contributions during the past twenty- 
five years. The hope is not realized in a book 
which, with the exception of a section on the 
effects of the rate of freezing, deals in only a 
cursory manner with the basic principles of 
the subject. The major contributions on the 
freezing of animal tissues by Moran and his 
colleagues at Cambridge and by Plank and 
Heiss at Karlsruhe are ignored : in fact, there 
are only six references to publications outside 
the North American continent. 

The book is divided into three sections — the 
product, the consumer and his needs, the 
engineering of food freezing — wherein the 
main aspects of the preparation, freezing and 
storage of plant and animal foods are explained 
simply, but inadequately. The technological 
aspects seem to be written mainly for the use 


of owners of home freezing units and locker 
plants. While this publication may prove 
usefui to such people, it cannot be recom- 
mended to serious studentS#bf the subject, for 
whom Tressler and Evers’ The Free»inff Preser- 
vation of Foods must remain the best general, 
if mainly technological, compilation. 

J. R. Vickery. 

Industrial Applications of Infra-Red. By 
James D. Hall. (New York and London: 
McGraw Hill. 201 pp.. numerous photos, 
and text figs. 6" x 9^.) Price, $3.50. 

This book is an essentially non-technical 
account of the application of infra-red radia- 
tion for heating purposes and, as the author 
indicates in the preface, it is written for the 
production manager and plant supervisor. It 
will, therefore, be somewhat disappointing to 
the scientific reader, who might expect from 
the title some discussion of a fundamental 
nature of the various factors involved in infra- 
red heating. 

The first chapter covers an elementary 
account of heat and heat transfer, leading to 
a chapter on the specific advantages of radiant 
heating, which are put forward without 
prejudice. A further chapter is devoted to 
the use of the incandescent filament lamp as 
a source of infra-red radiation, and to the pre- 
cautions which must be observed in using 
these lamps to ensure optimum performance 
consistent with long life. Radiant heating 
equipment is described in all its possible mani- 
festations and the design of infra-red installa- 
tions is discussed in some detail. Special 
application involving uniform heating of 
awkwardly-shaped articles, surfaces of high 
reflectivity, glass, granular materials, textiles 
and finishes involving inflammable or explosive 
volatiles are described and methods of meeting 
the problems peculiar to each outlined. The 
more straightforward applications to Industrial 
heating, of which the most important at present 
is the rapid drying of surface finishes, are 
described and illustrated in the last two 
chapters. Gas-fired infra-red generators, how- 
ever, are confined to three pages of an appen- 
dix — hardly an equitable assessment of their 
relative importance in industry- 

There is undoubtedly contained in this 
volume much information of value to the plant 
engineer who is planning the installation of 
infra-red heating equipment, but even so one 
can hardly see the justification for some 120 
poor reproductions (occupying 100 pages out 
of 200) Illustrating ain^t every conceivable 
arrangement of a batterijfi||ynfra-red lamps. 

This book leaves the reader with a wide, 
but superficial, impression of the scope of this 
new and exceedingly important industrial 
process; it does, nevertheless, have all the 
hallmarks of an advertising brochure raised 
to the status of a monograph. 

A. L. G. Rees. 
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The Foundations of Academic 
Freedom 

MICHAEL POLANYI.* 

The analysis of the grounds on which free- 
dom rests is of great practical interest to those 
who love freedom. For by clarifying these 
grounds we may hope to make them more 
secure. By raising some of the great questions 
concerning the nature and justification of free- 
dOitt We may try to eliminate some of the 
ambiguities of freedom which have, particu- 
larly in our days, laid freedom open to mis- 
understanding, and worse, to perversion and 
discredit. 

Freedom is ambiguous, for there are two 
quite different ways of being free. One way is 
to be free from external constraint. The 
rational limits to this freedom are set by the 
condition that it must not Interfere with other 
people’s right to the same freedom. I have, 
for example, freedom to choose between going 
to sleep or listening to the wireless so long 
as my listening does not interfere with my 
neighbour’s choice between the same two alter- 
natives. This is the approach to freedom 
which the great utilitarians like Bentham and 
Mill have impressed on our age. It is linked 
to the idea that the basic pursuit of a good 
society is the greatest happiness of its greatest 
number and that freedom is a condition of this 
pursuit. This individualist or self-assertive 
conception of freedom can, unfortunately, be 
used to justify all kind of objectionable be- 
haviour. At some time or other it has been 
invoked in protection of the worst forms of 

* Michael Polanyi, F.R.S., Professor of Social 
Sciences in the University of Manchester, formerly 
Professor of Physical Chemistry in the same 
Universtity. 

This article forms Occasional Pamphlet No. 6 
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Of subtitles. The nddreBs of the Editor and 
Assistant Secretary of the Society is the University 
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exploitation, including even the keeping of 
slaves. It has served as the ground for the 
romantic movement in its exaltation f the 
unique, lawless individual and of nations striv- 
ing for greatness at any price. Its funda- 
mental opposition to all restraint cAn easily 
be turned into nihilism. 

The other conception of freedom is in its 
extreme form almost the opposite of the first. 
It regards freedom as liberation from personal 
ends by submission to impersonal obligations. 
Its prototype is Luther facing the hostile 
Assembly at Worms with the words: Hier 
stche ich vnd kann nicht anders. Such sur- 
render to moral compulsion is certainly a form 
of liberation. But the theory of such freedom 
can become very much like a theory of totali- 
tarianism. It does become altogether totali- 
tarian if you regard the Stato as the supreme 
guardian of the public good; for it then follows 
that the Individual is made free by surrender- 
ing completely to the State. 

These discrepancies in the conception of free- 
dom are a real danger to freedom. For even 
without considering the extremes either of 
nihilism or totalitarianism, we may "yv'eU feel 
that the individualist theory of freedom is 
selfish or at least uninspiring, \vhile the theory 
of freedom by self-snrrendar does not seem to 
accord with our sympathy for the individual 
pursuing his own happiness in his own per- 
sonal manner. 

Acadetnic Freedo m 

It seems to me that the study of academic 
freedom may serve as a guide to this dilemma. 
For in the foundations of academic freedom 
we shall find the two rival aspects of liberty 
so firmly interwoven that their essential rela- 
tionship and true balance becomes easily 
apparent. The study of academic freedom has 
at any rate the great advantage that it is fairly 
easy to say in this case what we mean by free- 
dom. Academic freedom consists in the right 

(a) to choose one’s own problem for inves- 
tigation; 
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(&) to conduct research free from any out- 
side control ; and 

(c) to teach one's subject in the light of 
one's own opinions. 

At first sight this kind of freedom may seem 
to raise difficulties for both of the two great 
theories of freedom. For clearly, the scholar 
is not given freedom primarily in order to 
promote his happiness; but neither is he meant 
merely to fulfil an obligation. While these are 
both true functions of freedom, some principle 
seems yet missing which should join the two 
together — a stereoscope to unite these two 
images of freedom; and we may find this by 
observing yet a third function of freedom which 
has hitherto been given little notice, if any, in 
the major philosophic discussion on freedom. 
A cJue to this may be given by quoting a state- 
ment made by Dr. Enrico Fermi to an Ameri- 
can Senate Committee sitting on the question 
of legislation in support of scientific research: 

‘Experience has indicated that the some- 
what haphazard exploration of the field of 
knowledge that results from an intensive 
freedom of the individual scientific worker 
to choose his own subject is the only way to 
insure that no important line of attack is 
neglected.’ 

There is nothing uncommon in this claim, 
which is in fact unquestioningly assumed as 
true by scientists in general. Though they 
rarely have occasion to express it in words, 
they effectively endorse it by the whole prac- 
tice of scientific life, and we may safely assume 
that it is broadly true. Let us examine a little 
further what it implies. 

Organization through Freedom 
It is claimed here that freedom is an efficient 
form of organization. The scientists of the 
world are viewed as a team setting out to 
explore the existing openings for discovery, and 
it is said that their efforts will be efficiently 
coordinated if only each is left to follow his 
own inclinations. It is claimed in fact that 
there is no other efficient way of organizing 
the team; that any attempt to coordinate their 
efforts by directives of a superior authority 
would inevitably destroy the effectiveness of 
their cooperation. 

Now this, in a way, is surprising. For 
usually one thinks of codrdination as a process 
imposing restraint on the discretionary powers 
of individuals. Let us try to analyse how it 
can be correct to claim that the opposite holds 


in science: optimum codrdlnation being 
achieved here by releasing individual impulses. 

The usual thing is of course that when a 
number of persons apply themselves indepen- 
dently to parts of the same task their efforts 
remain essentially uncodrdinated. A party of 
women shelling peas represents no codrdinated 
effort: for their total achievement Is simply 
the sum of their individual outputs. Similarly, 
a team of chess players is essentially un- 
coordinated, for each plays his opponent accord- 
ing to his own lights and the performance of 
the team is simply the sum of the games in- 
dependently won by each member. 

By contrast we can see the distinctive charac- 
ter of science coming into view. Science is 
not conducted by isolated efforts like those of 
the chess players or shellers of peas, and 
science could make no progress that way. If 
one day all communications were cut off 
between scientists, that day science would prac- 
tically come to a standstill. Discoveries might 
continue to be made during the first few years 
of such a regime at about the normal rate, 
but their flow would soon dry up and hence- 
forth progress would become fitful and sporadic, 
and the continued systematic growth of science 
would cease entirely. The coordinative prin- 
ciple of science thus stands out in all its 
simple and obvious nature. It consists in the 
adjustment of each scientist's activities to the 
results hitherto achieved by others. In adjust- 
ing himself to the others, each scientist acts 
independently, yet by virtue of these several 
adjustments scientists keep extending together 
with a maximum efficiency the achievements of 
science as a whole. At each step a scientist 
will select from the results obtained by others 
those elements which he can best use for his 
own task and will thus make the best possible 
contribution to science. And thereby he will 
open the field for other scientists to make their 
optimum contribution in their turn — and so on 
indefinitely. 

Self Coordination 

We are faced here — it would seem-— with a 
basic principle leading quite generally to co- 
ordination of individual activities without the 
intervention of any coordinating authority. It 
is a simple principle of logic which can be 
demonstrated by quite trivial examples. 
Suppose, for example, we had to piece together 
a very large jigsaw puzzle which it would take 
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one person several days or even weeks to put 
together. And imagine that there were real 
urgency in putting the puzzle together — that 
some important secret would be revealed by the 
solution — so that we must press for the result 
as fast as we can. We would no doubt engage 
a team of helpers; but how would we organize 
them? There would be no purpose in farming 
out a number of sets of the puzzle (which 
could be duplicated photographically) to 
several isolated collaborators and then to add 
up their results after a specified period. Though 
this method would allow the enlistment of an 
indefinite number of helpers, it would bear no 
appreciable results. The only way to get the 
job finished quickly would be to get as many 
helpers as could conveniently work at one and 
the same set and let them loose on it, each 
to follow his own initiative. Each helper would 
then watch the situation as it is affected by the 
progress made by all the others and would 
set himself new problems in accordance with 
the latest outline of the completed part of the 
puzzle. The tasks undertaken by each would 
closely dovetail into those performed by the 
others. And consequently the joint efforts of 
all would form a closely organized whole, even 
though each helper would follow entirely his 
own independent judgment. 

It is also rather obvious what would happen 
if someone believing in the paramount effective- 
ness of central direction should intervene and 
try to improve matters by applying the methods 
of central administration. It is impossible to 
plan in advance the steps by which a jigsaw 
puzzle is to be put together. All that a 
centralized administration could achieve there- 
fore would be to form all helpers into a hier- 
archical body and direct their activities hence- 
forth from one centre. Each would then have 
to wait for directions from his superior and 
all would have to wait until a decision is taken 
at the supreme level. In effect all participants 
except the one acting as the head of the organi- 
zation would cease to make any appreciable 
contribution to the piecing together of the 
puzzle. Efficiency of cooperation would fall 
to zero. 

We can thus see confirmed here the twofold 
claim implied in the statement by Dr. Fermi; 
namely, that on the one hand the actions of 
individuals acting according to their own judg- 
ment may become spontaneously — and yet 


efficiently — codrdinated to a joint task, while 
on the other hand subordination of the indiv- 
idual efforts to a central authority would 
destroy their coordination. Moreover, we can 
see clearly adumbrated the applicability of this 
logic to the self-coordination of scientists in 
the pursuit of discovery. For this logic seems 
to consist simply in the extension of an un- 
known pattern by individual steps, under the 
twofold condition that each suggested new step 
can be readily judged as to its correctness or 
otherwise, and that each new step is rapidly 
brought to the notice of all participan and 
taken into account by them when they make 
their own next step. 

The Goal of Science 

Is this then all that can be said about the 
curious claim, for wdiich I have quoted Dr. 
Fermi, thac the avenues of potential discovery 
are most effectively explored if we let scientists 
free to choose their own problems? Is it as 
simple as all that? 

In a way it is. The logical basis for the 
spontaneous coordination of scientists in the 
pursuit of science is as simple as, and in fact 
identical with, that which operates the self- 
coordination of a team engaged in piecing 
together a jigsaw puzzle. But there is some- 
thing profoundly different, and also highly 
significant in the way in which the elements 
of the same logical machinery are provided in 
either case. For the pieces of a jigsaw puzzle 
are bought in a shop with the certainty that 
they will yield a solution known to the manu- 
facturer. But there is no similar assurance 
given to us by the Creator of our Universe 
that we shall find an intelligible ground-plan 
of it by continuing to piece together the 
elements of our experience. 

It is not even clear in what sense science — 
or scholarship in general, to which all these 
considerations also apply — can be said to have 
any comprehensive task at all. The search for 
a ‘ground-plan’ of the Universe can only be 
meant in a vague and fiuid sense, Pythagoras 
and even Kepler were seeking a ground-plan 
in terms of numerical and geometrical rules, 
Galileo and Newton sought it in terms of 
mechanism, today we are seeking it once 
more in terms of mathematical harmonies, 
but other than the number rules of Pythagoras. 
In the field of general scholarship even more 
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radical changes continue to happen in the 
general purpose of enquiry. Compare the moral 
interpretation of history by a Lord Acton or 
a Toynbee with the way history is interpreted 
by Marxists like Laski and G. D. H. Cole, or 
by psychoanalysts like Franz Alexander or 
Jung. Moreover, while in the jigsaw puzzle 
a new piece either fits into a particular gap or 
falls to fit into it in the most obvious fashion, 
in science this is not so. Some new discoveries 
may click immediately into an indisputable 
position, but other claims, often more import- 
ant, remain uncertain for a number of years. 
To every step of scientific progress there is 
attached an element of uncertainty regarding 
its scope and scientific value. 

It is unmistakable that the logic of self- 
coordination is based, in science, on elements 
which are much vaguer than those present in 
the case of a jigsaw puzzle. In science and 
scholarship the uncertainty of the final task 
and the dubitability of each single step are 
Indeed such that this may well call in question 
the whole analogy which we have hitherto 
pursued. 

The Coherence of Science 

Yet in my view this is only to be taken as 
a warning to be careful in using this analogy. 
Take once more the case of science. In spite 
of the profound changes in general outlook and 
method which have occurred even in the last 
four hundred years of scientific development, 
we can see a distinct coherence of the con- 
tribution made to science during that period. 
Most of the scientists, of that period who were 
highly respected in their own time are still in 
high regard among scientists today and few 
have been added to the ranks of great scientists 
today whose works were generally thought 
valueless in their own days. It is true that 
many of Kepler’s, or even Galileo’s or Newton’s 
arguments may appear irrelevant today. And 
again, Galileo and Newton would probably be 
profoundly unsatisfied with the kind of ex- 
planation quantum mechanics gives us of 
atomic processes. But Galileo and Newton 
remain nevertheless classics of modern science. 
Their discoveries are the very foundations of 
the picture which we are forming of nature 
today and their methods of investigation are 
still among the archetypes of the modern 
scientific method. Their personal example is 
recognized with unchanging loyalty and indeed 


with a reverence which increases through the 
centuries as the realm of science, which they 
founded, continues to extend its domain. 

This coherence of science over the centuries 
is paralleled by its coherence over all regions 
of the planet. Some energetic attempts have 
been made In the past fifteen years or so to 
make scientists in Germany believe that as 
Germans they must disbelieve relativity and 
quantum mechanics, and since 1939 great 
pressure has been exercised on scientists in 
Russia to reject Mendelism on account of its 
supposed incompatability with Marxism, but 
these objectionable efforts have happily been 
sporadic and mostly passing in their effects. 
Science is on the whole still accepted today 
in the same way all over the world. 

Here, I believe, we have before us a sufficient 
logical ground for the spontaneous coordina- 
tion of individual scientific discoveries. The 
ground is provided by such coherence as 
science does possess. In so far as there exists 
a steady underlying purpose in each step of 
scientific discovery and each such step can 
be competently judged as to its conformity to 
this purpose and its success in approaching it, 
these steps can be made to add up spontane- 
ously to the most efficient pursuit of science. 
Let us expand this a little further, for it 
contains the essential result of our argument. 

The Spiritual Reality of Science 

It is not quite enough to recognize science as 
pursuing a consistent purpose. So did, in a 
way, the students of the caballa, the witch 
hunters and the astrologers, and we must dis- 
tinguish the purpose of science from that of 
these erroneous pursuits. We could not speak 
of a true spontaneous growth of science if we 
considered the apparent coherence of science 
as a result of a series of accidents or as the 
expression of a persistent error. We must 
believe on the contrary that it represents the 
consistent expansion of some kind of truth. 
In other words, we must accept science as 
something real, as a spiritual reality partly 
disclosed at any particular moment by the past 
achievements of science and to be disclosed 
ever further by discoveries yet to come. We 
should regard the minds of scientists engaged 
in research as seeking intuitive contact with 
these as yet undisclosed parts of science, and 
look upon discovery as the result of a success* 
ful contact with a hitherto hidden spiritual 
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reality. Whenever a scientist wrestles with 
his intellectual conscience, whether to accept 
or reject an idea, he should be taken to be 
making contact with the whole tradition of 
science, in fact with all scientists of the past 
whose example he is following, all those living 
whose approval he is seeking and all those yet 
to come for whom he is proposing to lay down 
a new teaching. The coherence of science 
must be regarded as an expression of the 
common rootedness of scientists in the same 
spiritual reality. Then only can we properly 
understand that at every step each is pursuing 
a common underlying purpose and that each 
can sufficiently judge — in general accordance 
with other scientific opinion — whether his con- 
tribution is valid or not. Only then are the 
conditions for the spontaneous coordination of 
scientists properly established. 

This view of the coherence of science and 
of the nature of science in general leads us 
back to the two rival aspects of freedom and 
allows us to combine the two. 

Spontaneity and Constraint 

Science, we can see now, shows strong 
features corresponding to both aspects of free- 
dom. The assertion of his personal interest 
and personal opinion with the full force of his 
personal passion is the mark of the great 
pioneer, who is the salt of the earth in science. 
Originality is the principal virtue of a scientist 
and the revolutionary character of scientific 
progress is indeed proverbial. At the same 
time science has a most closely knit pro- 
fessional tiadition. It rivals the Church and 
the legal profession in continuity of doctrine 
and strength of corporate spirit. Scientific 
rigour is as proverbial as scientific radicalism. 
Science fosters a maximum of originality while 
also imposing an exceptional degree of critical 
rigour. 

And yet between these two aspects there is 
no disharmony. A clash may occasionally 
occur between originality of the individual and 
the critical opinion of his fellow-scientists, but 
there can be no conflict between the principles 
of spontaneity and constraint. There are no 
romantic scientists who demand the authority 
to express their individuality as such heedless 
of other scientists’ opinions. No — the revolu- 
tionary in science does not claim to be heard 
on the grounds of any right to assert his 


personality against outside compulsion, but 
because he believes he has grounds for estab- 
lishing a new universally compelling opinion. 
He breaks the law as it is in the name of the 
law as he believes it ought to be. His is an 
intensely personal vision of something which 
in his view everyone henceforth must recognize. 

This unity between personal creative passion 
and willingness to submit to tradition and 
discipline is a necessary consequence of the 
spiritual reality of science. When the scien- 
tist’s intuition seeks discovery it is reaching 
out for contact with a reality in which all 
other scientists participate with him. There- 
fore, his most personal acts of intuition and 
conscience link him most closely with the 
universal system and the canons of science. 
While the whole pi ogress of science is due to 
the force of individual impulses, these impulses 
are not respected in science as such, but only 
in so far as they are dedicated to the tradition 
of science and are disciplined by the standards 
of science. 

These considerations can be readily genera- 
lized to scholarship in general. Academic free- 
dom can claim to be an efficient form of organi- 
zation for discovery in all lields of systematic 
study controlled by a tiadition of intellectual 
discipline. 

The Constraint of Patronage 

The example of the jigsaw puzzle has proved 
useful. It has guided us on to an effective 
union of the two rival aspects of freedom. Let 
us recall that this example also gave us a hint 
concerning the dangers of an outside central 
authority superseding the impulses of indiv- 
idual initiatives. We can now see more clearly 
how this applies to academic pursuits, and 
particularly to their relation to the State. If 
the spontaneous growth of scholarship requires 
that scholars be dedicated to the service of a 
transcendent reality, then this implies that 
they must be free from all other authority. 
Any intervention on the part of another 
authority could only destroy their contact with 
the aims to the pursuit of which they are 
pledged. 

So far the position is simple and clear 
enough. But tolerance of academic freedom by 
the State is not enough today. On the modern 
scale institutions of higher learning and higher 
education can be upheld only by public sub- 
sidies, and governments do recognize today 
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that to give such support is a proper public 
responsibility. But if scholars are rewarded 
by the State and given by the State the means 
for conducting their researches, this may well 
bring to bear on them a pressure deflecting 
them from academic interests and standards. 
For example, a dairy-producing State, like 
Iowa, may dislike it if its scholars discover 
and make known the nutritive and economic 
advantages of margarine and the legislature 
of the State may want to intervene against 
its own State University to prevent it from 
publishing such conclusions — as actually 
happened in Iowa. There are many oppor- 
tunities for such conflicts between the visible 
interests of the State and the interests of 
learning and truth cultivated for their own 
sake. How shall these conflicts be avoided? 

Up to a point the problem of such conflicts 
is really quite simple. The fact that the King 
appoints and pays the judges does not affect 
their independence so long as the King is 
under the law. The King of England also 
appoints and pays the chief opponent of his 
own government in the person of the leader 
of the parliamentary opposition. Governmental 
patronage is no danger to the independence of 
the persons appointed so long as these are 
allowed to function properly. It then means 
merely an undertaking by the government to 
provide fuel and oil for a machine which the 
government does not itself control. In the 
case of legal appointments, the machine is 
controlled by the principles of justice as laid 
down by law and interpreted by the legal 
profession; while in the case of political 
appointments the King sanctions the popular 
will as expressed through the established elec- 
toral machinery. 

These examples, particularly that of the 
appointment of judges by the government, are 
a close illustration of the way in which the 
State can give support to academic scholar- 
ship without affecting academic indepen- 
dence. It must regard an independent aca- 
demic life in the same light as it regards an 
Independent administration of justice. Its 
respect for scholarship and for the principles 
guiding the free advancement and dissemina- 
tion of knowledge must be rooted as deeply as 
its respect for law and justice. Both should 
derive validity from similar sources; from 
spiritual realities, embodied in great traditions, 


to the service of which our civilization is 
dedicated. 

Acceptance of Academic Opinion 

But however great the respect of the State 
for an independent Judiciary, it could not give 
effect to this attitude if the legal profession 
were profoundly divided into rival schools of 
thought. For the State would then have to 
arbitrate between these. And we find some- 
thing similar holding in respect to scholarship. 
A government can observe fully the freedom of 
science in all questions on which scientific 
opinion has on the whole agreed. But if 
academic opinion were sharply divided in 
assessing the merits of discoveries and the 
abilities of scholars, then there would be no 
possibility of maintaining academic freedom. 
Suppose that when we assemble in committee 
to elect a new professor, we would have no 
accepted leaders of scholarship to turn to for 
consultation, and no accepted standards of 
scholarship by which to judge candidates our- 
selves, then chairs would have to be filled by 
the light of other than academic considera- 
tions; the next best thing being probably to 
please popular opinion or the government in 
power. A strong and homogeneous academic 
opinion, deriving its coherence from its deep 
common rootedness in the same scholarly 
tradition, is an indispensable safeguard of 
academic freedom. If there exists such an 
academic opinion, and if public opinion at large 
respects academic opinion, then there is no 
danger to academic freedom. Then it matters 
little to academic freedom whether the univer- 
sities get their money from public or private 
sources. 

A survey of the universities in various 
countries shows a great variety of machinery 
for making academic appointments. But I 
can find very little connexion between the 
nature of these constitutions and the strength 
of academic freedom established under their 
dominion. In some Continental countries — 
e.g., Holland, Belgium, Sweden, Norway, 
Denmark, Switzerland — State-run universities 
have been a complete success; whereas in some 
States of America, for example, they have been 
repeatedly impaired by an intolerant legis- 
lature. The difference lies entirely in the con- 
dition of public opinion, which has shown a 
greater respect for the autonomy of scholar- 
ship, say, in the canton of Ziirich than in the 
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State of Iowa. Nor is self-government of 
universities a safeguard against corruption of 
academic freedom. It has happened that univer- 
sities were run for a generation by a clique of 
professors keeping up a close system of nepot- 
ism and political patronage. Any candidate 
who had acquired a scientific reputation was 
regarded as a seeker of publicity who was 
trying to force himself on the university by 
unfair practices. Institutional safeguards of 
academic freedom are desirable, but we must 
not forget that they are not enough and may 
even become the shield of a corrupt academic 
opinion. 

Reliance Ui)on the Individual 

Among the desirable constitutional safe- 
guards I should like particularly to mention 
the custom of permanent academic appoint- 
ments. Appointment for life or until the age 
of retirement grants a high degree of indopinn 
dence to the scholar, as it does to the judge 
and to the minister of religion. The case of 
tlie permanently appointed scholar is, however, 
somewhat peculiar. For in contrast to the 
judge and the minister, his obligations are not 
even remotely laid down by any explicit rule. 
His duties as teacher and administrator must 
be so apportioned as to leave him free to devote 
his principal energies to creative work. There 
is no way of assuring that a man so appointed 
will go on doing such work. The only thing 
you can rely on is his love for his work and 
on the prospect that his love will last. You 
cannot even hope that love may be success- 
fully replaced by duty, as it may perhaps be 
in marriage. For no one can make discoveries 
prompted mainly by a sense of duty. He 
needs to be urged on by a creative passion. 
We can see here how completely the personal 
aspect of freedom — ^namely, liberty to assert 
oneself — coincides in the field of scholarship 
with the social aspect, of surrender to the 
service of a higher purpose. 

Applied Research 

We may like to test these principles further 
by applying them to some questions of detail. 
We may turn for example to the difference, 
which at first sight may appear puzzling, 
between the independent standing claimed here 
for members of the academic profession and 
the admittedly subordinate condition of well- 
trained scientists engaged in pursuits such as 
the various forms of surveying and of scholars 


employed as bibliographers and the like. This 
difference finds its ready justification in the 
distinction between creative and routine work. 
We may recall the example of the jigsaw 
puzzle. The helpers are granted individual 
liberty because they have to guess their way 
at each step. To guess the solution to a prob- 
lem offered by nature — as is demanded of the 
scientist — requires the exercise of intuitive 
faculties controlled by an intellectual con- 
science. They are the means for establishing 
a creative contact with a hidden spiritual 
reality. Each such contact will lead t a new 
departure in a more or less unexpected direc- 
tion, and it is precisely in order to find these 
directions that each scholar is made to act 
independently. In a process of surveying, on 
the other hand, the direction of progress is 
laid down in advance, and that is of its 
essence. Surveying entails therefore that the 
helpers engaged in it should accept a com- 
prehensive scheme of progress laid down for 
them beforehand. When such a scheme is in 
existence, its filling out by the contributions 
of the individual surveyors can be directed by 
a central authority, and it is desirable that it 
should be so directed. The tasks of individual 
surveyors will be quite properly allocated to 
them from above; they have no claim to 
academic freedom. 

It is also easy to dispose of the claim of 
applied scientists in industry or government 
offices to academic freedom. There is a good 
deal of confusion both intellectual, emotional 
and political on this subject. The obvious 
fact of the matter is that any research which 
is conducted definitely for a purpose other 
than that of the advancement of knowledge, 
must be guided ultimately by the authorities 
responsible for that outside purpose. Such 
external purposes are usually practical, like 
the waging of war, or the improvement of some 
public service, such as telephones or roads, 
or simply the earning of profits for a firm 
operating in industry. If the research worker 
is to serve any of these purposes he must 
submit his own contribution to the judgment 
of those who are ultimately responsible for 
waging war, running the telephone system, 
building roads, or making profits for a com- 
mercial enterprise. He must accept their 
ultimate decision as to what is required of him 
for their purposes. He will do his job well 
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only if, after due discussion, he does rely in 
the end confidently on the decision of the chief 
executive to whom he is responsible. There 
are of course many gradations in the degree 
of subordination that is essential to the success- 
ful working of the applied scientist. But 
there should be no difficulty in dealing with 
these Intermediate cases on the basis of the 
same principle. You cannot serve two masters: 
you must choose between dedication to the 
advancement of a system of knowledge which 
requires freedom, or pursuit of applied science 
which involves subordination. 

There is of course no difference in the 
perso-nal respect due to the individual engaged 
in surveying or In applied science as compared 
with the respect due to a pure scientist. He 
may be the same man at different periods of 
his life. During the war a large number of 
academic scientists volunteered to do practical 
work. They all had to accept a measure of 
subordination. I merely say that certain tasks 
require for their efficient performance that 
men should be free, while others require that 
they should be subject to direction from above. 

The Assertion of Freedom 

Academic freedom is of course never an 
isolated phenomenon. It can exist only in a 
free society; for the principles underlying it 
are the same as those on which the most essen- 
tial liberties of society as a whole are founded. 

Our analysis of free academic activities has 
given us a clear conception of men and women 
evaluating hidden possibilities of the mind. 
We have observed them living in a common 
creative tradition and making contact with a 
spiritual reality underlying that tradition. We 
have seen them exercising their powers of 
intuition and judging their own ideas in the 
light of their intellectual conscience. Refer- 
ence has been made to important analogies 
such as the function of judges and of ministers 
of religion. They can be readily extended 
further. For example, in a court room there 
are others than the judges who act on spiritual 
grounds. There are witnesses who may find it 
hard to tell the truth and yet do so. There 
are jurymen and counsel who must try to be 
fair and who may have occasion to wrestle 
with their consciences. Everywhere in the 
world there are people who are trusted by their 
fellowmen to tell the truth or to be fair. There 


are consciences touched by compassion, strugg- 
ling against the ties of comfort or of harsh 
custom. Our lives are full of such conflicts. 
Wherever these contacts with spiritual reality 
are made there is an opportunity for asserting 
liberty. There are extreme cases — great 
examples in history — and there are many small 
instances every day of people who assert their 
liberty on grounds of this kind. A nation 
whose citizens are sensitive to the claims of 
conscience and are not afraid to follow them 
is a free nation. A country in which the 
spiritual things which appeal to our conscience 
are generally regarded as real, and where 
people are on the whole prepared to admit 
them as legitimate motives and even to tolerate 
inconvenience or hardship to themselves from 
others acting on such motives — such a country 
is a free country. 

The Reality of Transcendent Ideas 

These contacts with spiritual reality may 
reach high levels of creativity. They may 
inspire prophetic announcements or other great 
mental innovations. In some fields — as in 
science, in scholarship, or in the administra- 
tion of the law — this may contribute to the 
development of an intellectual system: in 
which case we may observe a process of 
definite self-coordination. Yet all contacts with 
spiritual reality have a measure of coherence. 
A free people among whom many are on the 
alert for calls on their conscience will show 
a spontaneous coherence of this kind. They 
may feel that it comes from being rooted in 
the same national tradition: but this tradition 
may well be merely a national variant of a 
universal human tradition. For a similar 
coherence will be found between different 
nations when each follows a national tradition 
of this type: they will form a community of 
free peoples. They may quarrel indefinitely 
yet always settle each new difficulty in the end, 
being all rooted in the same transcendent 
ground. 

Finally, let me return briefly to the great 
problem of the totalitarian danger at which I 
have hinted at the start. We can see two points 
emerging from our discussions of academic 
freedom and of freedom in general. 

It appears, firstly, that the usual antithesis 
of the individual versus the State is a false 
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guide to the issue of freedom versus totali- 
tarianism. The most essential freedoms at any 
rate are those in which it is not the individual 
pursuing his personal interests who claims to 
be respected by the State. Respect is demanded 
by the dedicated individual in view of the 
grounds to which he is dedicated. The dis- 
ciplined individual demands to be respected for 
the sake of the spiritual reality under whose 
discipline he has undertaken to serve. He 
speaks to the State as a liegeman of a higher 
master demanding homage to this master. The 
true antithesis is therefore between the State 
and the invisible things which guide men’s 
creative impulses and in which men’s con- 
sciences are naturally rooted. 

The totalitarian form of the State arises 
logically from the denial of reality to this 
realm of transcendent ideas. When the 
spiritual foundations of all freely dedicated 
human activities — of the cultivation of science 
and scholarship, of the vindication of justice, 
of the profession of religion, of the pursuit of 
free art and free political discussion — when 
the transcendent grounds of all these free 
activities are summarily denied, then the State 
becomes, of necessity, inheritor to all ultimate 
devotion of men. For if truth is not real and 
absolute then it may seem proper that the 
public authorities should decide what should 
be called the truth. And if justice is not real 
and absolute then it may seem proper that the 
government should decide what shall be con- 
sidered just or unjust. Indeed, if our con- 
ception of truth and justice are determined 
in any case by interests of some kind or other, 
then it is right that the public interest should 
overrule all personal interests in this matter. 
We have here a full justification of totalitarian 
statehood. 

The study of academic freedom which we 
have pursued may serve to show what is the 
decisive point in the issue of liberty. It con- 
sists in certain metaphysical assumptions with- 
out which freedom is logically untenable, and 
without the firm profession of which freedom 
can be upheld only in a state of suspended 
logic» which threatens to collapse at any 
moment and which, in these searching and 
revolutionary times, cannot fail to collapse 
before long. 
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The Motility and Flagellation of 
Bacteria 

A. J. HODGE.* 


This short article was prompted by a com- 
munication from G. C. Hughes (1948) in which 
attention was drawn to the theory put for- 
ward by Pijper (1941, 1946, 1947) to explain 
the motility of bacteria. Briefly, Pijper’s 
theory states that the appendages usually 
referred to as flagella arise as a result of the 
motion of the bacteria and are not motile 
organs. Recent electron-microscopical t Idence, 
together with certain other aspects not con- 
sidered by Hughes (1948) have made it seem 
lelevaiit to give an account of the experimental 
evidence which appears to render Fijper's 
theory invalid. 

By way of opening the argument Hughes 
pointed out that flagella were tenuous in the 
extreme, and referred to the great difficulty 
encountered in attempting to demonstrate 
them in smears by various staining techniques. 
This difficulty is scarcely surprising when it 
is known that the average diameter of single 
flagellar threads, as determined by electron- 
microscopical* observation in this laboratory 
on a number of different genera, is about 
200A, while the limit of resolution of the 
optical microscope is of the order of 2000 A. 
Occasionally, however, several of these flagella 
may be seen to lie together in a bundle, and 
it seems likely that it is these bundles of 
flagella that are observable in those cases 
where the conventional flagellar stains appear 
to be successful. 

The fascinating question of whence the 
flagella derive their power is as yet unanswer- 
able, but the problem cannot be dismissed by 
the statement that ‘it can hardly be imagined 
that there is any equivalent of muscular power 
in the flagella’. On the contrary, electron- 
microscopical evidence indicates that close 
structural relationships exist among the various 
forms of contractile fibrous proteins. Hall, 
Jakus and Schmitt (1946) have shown that 
the contractile elements in striated muscle are 
extremely fine fibrils of diameter about 150 A. 
In a similar manner it has been shown, in the 
industrial chemistry laboratory of the C.S.I.R., 
that the tails of certain spermatozoa, which 
are beyond doubt locomotor organs, consist of 
a number of fine fibrils enclosed in a mem- 
branous sheath. While it is true that there is 
at present no accurate physico-chemical know- 
ledge of the mechanism of action of the 
flagella, this is equally true of the fibrils con- 
stituting the sperm tail; and the mechanism 

♦ Division of Industrial Chemistry, CounciT for 
Scientific and Industrial Research, Melbourne. 

Some of the electron-microscopical work on 
bacteria carried out in the laboratory of the 
Division, and referred to in this article, will be 
published elsewhere. 
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of muscular contractiou is as yet far from flagella when there was no question of a pro- 
settled. nounced motility. The absence of flagella was 

In spite of the difficulties associated with presumably proved in this case by the use of 

mounting of specimens, it has been shown with flagellar stains and optical examination, but 

the electron microscope that certain species in vlfew of the reasons already outlined this 

of bacteria possess characteristic modes of evidence cannot be taken seriously. In point 

flagellation, viz., monotrichous, lopotrichous, of fact, electron-microscopical observations in 

etc. The difficulties arise as a result of the the above-mentioned laboratory on a number of 

surface-tension forces during the drying of the species, both motile and non-motile, have 

specimen, and are of course encountered in all shown that flagella are invariably present in 

methods of examination other than in vivo. those organisms exhibiting motility. 

Distilled water also affects the flagellar Pijper has claimed that flagella should be 
material. Excellent illustrations of the mode refeiTed to as ‘polysaccharide twirls’, but has 

of attachment of the flagella to the cell body not made it clear what evidence there is that 

and the occurrence of lopotrichy are to be they consist of a polysaccharide material, 

found in a paper by Van Iterson (1947), who While it is known that many species of bac- 

has demonstrated what appear to be basal teria are able to produce polysaccharides, the 

granules or blepharoplasts to which the flagella conclusion that the flagella are derived from a 

are attached. polysaccharide slime layer does not appear to 

Hughes makes the surprising statement that he justified. Dubos (1947), reviewing the 
there has been observed a proven absence of evidence, is of the opinion that the flagellar 
. ^ 



Figure 1. 

Electron micrograph of a field of BaoiUua suhtilis from a 24-hour culture in broth. 
Shadowed with platinum; ratio of shadow-length to object height, 4 : 1. 

Print rnagnlftcation, x 10,000. 
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material is protein in nature, an observation forces on a polysaccharide slime layer. Indeed, 

supported by the fact that it will combine with they show every sign of being characteristic 

phosphotungslic acid to a considerable extent, entities, although as yet no hard and fast 

this latter property forming the basis of a characterization of genera or species has been 

useful ‘staining’ technique for increasing the attempted on the basis of electron-microscopical 

contrast of the flagella in electron micro- evidence. Additional evidence for this point 

graphs (Figure 2). The sum total of evidence of view has been provided by an electron- 

suggests that the flagellar material is a muco- microscopical technique (Hillier and Baker, 

protein. 1946) in which replicas are taken from young, 

Hughes also states that, as the chemical and actively-growing colonies on agar plates and 

physical structure of the slime layer must examined in the electron microscope. The 

vary considerably in keeping with the wide micrographs show that flagella are present in 

variation in immunological specificity, there is the colonies and lie on the Burfac<^ in much the 

room for a good deal of variety in the appear- same manner as when the bacteria are 

ance of the appendages which will arise (as a deposited on the film from suspension. In this 

result of motion). Here again, the electron- case there is no possibility of hydro namic 

microscopical evidence is able to discredit this forces shearing the slime layer off to form 

point of view. The results to date have indicated appendages; so that it seems certain that 

that the diameters of flagella from widely vary- flagella, while not yet proved to be the motile 

ing genera fall within a narrow range of values, organs, are nevertheless definite structural 

except in those instances where there has been features present in motile organisms, and can- 

specific adsorption on to the flagella, when not be regarded as arising from a poly- 
considerable thickening may occur. Moreover, saccharide slime layer in the manner described 

the diameters of flagella from single cells and by Pijper. 

from cells of the same species are remarkably It is of interest to note that in electron 
constant (Figures 1 and 2) and show no signs micrographs flagella always present a wavy 

of having arisen by the action of frictional appearance, almost sinusoidal in nature; they 



Figure 2. 

Electron nnicrograph of a field of Bacillus aubtilis from the same culture as in Figure 1. 
Stained with phosphotungatic aidd to increase image-contrast. Print magnification, x 20.00«. 
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presumably possess considerable rigidity* since 
this apjjiearance is seldom lost except on break- 
age, in spite of the relatively enormous surface- 
tension forces which are encountered during 
drying of the smear. This appearance is what 
would be expected If the individual flagellar 
fibrils unwound themselves during drying from 
the spiral mass of the tail, as seen in Pijper's 
photomicrographs taken by the sunlight dark- 
ground technique. This phenomenon of separa- 
tion of the constituent fibrils during drying is 
not uncommon and has been observed by 
electron microscopy in protozoan cilia (Schmitt, 
Hall and Jakus, 1943) and certain species of 
avian spermatozoa, where the tail membrane is 
unusually thin. It seems reasonable, therefore, 
to assume that the tails observed in moving 
bacteria are analogous to the appendages of 
certain spermatozoa and other zoological flagel- 
lates, whose motility is at least partially due 
to the activity of these structures. 

Certain hydrodynamic aspects of the motion 
of bacteria are also helpful in the interpreta- 
tion of the available evidence. The spiral form 
of bacterial cells as seen by Pljper cannot be 
demonstrated in all cases of motility. Perfectly 
symmetrical rods are rarely to be seen, how- 
ever, and some degree of curvature appears to 
be the general rule. If we disregard the 
origin of the motility for the moment and 
consider a rod-shaped object propelled through 
a fluid medium, it will be seen that any degree 
of asymmetry will result in a periodic oscilla- 
tion of the rod. Usually the asymmetry is 
such that this oscillation manifests itself as 
a rotation of the object about an axis parallel 
to the direction of motion, in such a way that 
the ordinary laws of hydrodynamics are satis- 
fied. This is borne out by observation of 
slower-moving, rod-like organisms such as 
Bacillus subtilis, by hanging-drop technique. 
Moreover, in cultures of Bacillus subtilis may 
be seen comparatively long chains of cells, 
often arranged in a zigzag manner, the whole 
chain moving as a unit and rotating slowly 
about an axis of hydrodynamic symmetry 
parallel to the direction of motion. At first 
sight the rotation resembles a sinuous snake- 
like undulation, but this seems to be due to 
the limited depth of focus of the optical micro- 
scope: if, while observing a very slow-moving 
chain of cells, the microscope is focussed up 
and down, it will be seen that the group of 
cells maintains its zigzag form as a rigid unit. 
Tl^is observation suggests that the motility of 
such chains of cells arises from flagellar 
activity rather than cell-wall contortion. 

The existence of certain motile strains of 
cocci is also rather interesting from the hydro- 
fiy^mic point of view. It is difficult to see 
howr an approximately spherical organism 
cotiliA attain speeds even comparable with those 
of rod-shaped organisms by contortion of the 
cell-wall, other than by gross distortion of 
shape, corresponding to an extremely rapid 
amoeboid movement. It seems rather more 


likely that the motility in these cases is due 
to the activity of flagella. Extending this 
argument, it seems pertinent to ask why it Is 
that rod-shaped organisms of low axial ratio 
such as may be observed in cultures of 
Salmonella typhi, Escherichia coli, Vibrio 
cholerae, etc., are able to attain speeds con- 
siderably in excess of those exhibited by some 
of the longer rods. If Pijper’s theory were 
applicable, we should expect some correlation 
between axial ratio and speed of the bacterium. 

The phenomena of flagellar and somatic 
agglutinations are also of significance in any 
discussion of bacterial motility. As is well 
known, somatic agglutination occurs slowly 
to give fine granular floccules, which still 
exhibit some motility. This suggests that ‘O' 
antibody globulin is specifically adsorbed on 
the cells, but not on the flagella, and the 
motility is unaffected except by the subsequent 
slow agglutination to give closely-packed masses 
of cells. It seems highly unlikely that such 
masses of cells would be able to move by 
means of cell-wall contortion. 

Pijper (1938, 1940) has claimed that ‘H’ 
anti-sera have no real agglutinating action, 
the mechanism being that flagella and cell-body 
are covered with a thick layer of globulin. 
Fortuitous entanglement of the stiffened flagella 
then results in loose floccule formation. It 
has been shown, however (Mudd and Ander- 
son, 1941), that specific antibodies combine 
with somatic and flagellar antigens of non- 
capsulated bacteria to form deposits on the 
cell-wall and flagella respectively. Secondary 
adsorption of non-specific serum components 
may then occur on the antigen-antibody com- 
plex (Mudd and Anderson, 1944). Further 
work is indicated in this direction, A likely 
explanation of the loss of motility is the 
adsorption of the ‘H’ antibody globulin on the 
thin flagella, since a relatively thin coating 
of globulin would seriously hamper any flagel- 
lar activity. 

Summing up the situation on the basis of 
available evidence, it appears that the rela- 
tively perfect standardization of the flagella 
and their characteristic appearance as seen In 
the electron microscope is incompatible with 
Pijper 's description of them as ‘polysaccharide 
twirls’. They must be regarded as definite 
structural features of the bacterial cell. 
Whether they may be regarded as protoplasmic 
in origin is debatable, but in this connexion 
the demonstration of basal granules is signlfl- 
cant. While it is not yet proven that the 
flagella are the locomotor organs of the cell, 
a consideration of certain iydrodyhamical 
aspects of bacterial motility, of 

somatic and flagellar agglutination and the 
striking structural similarities existing in 
flagella, cilia, sperm tails and striated muscle, 
suggest that this is so. it seedas probable that 
motion Is imparted to the bacterium by a 
number of flagella tainted or otherwise linked 
together to form a spiral tall. 
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The Specimen, the Species and 
the Botanist 

S. T. BLAKE.* 

Man has ever sought to classify the objects 
of his environment for greater ease in the 
retention and communication of concepts and 
information. In referring to such classified 
objects man makes use of a spoken or written 
symbol which is called the name of the object 
(cf. Ogden and Richards, 1945, ch. 1). All 
botanical work depends upon the correct appli- 
cation, to the plant studied, of a name in 
accordance with current ideas of classification. 
In botany, the classification of organisms as 
a whole is usually called ‘taxonomy’ or ‘sys- 
teinatics’: the two terms are now usually 
regarded as synonymous, though theoretically 
there is a slight though definite distinction, in 
that taxonomy deals rathei* with the principles 
of classification while systematics is concerned 
with the classification of objects within a 
nomenclatural system. Nomenclature deals 
with the terms which denote taxonomic groups 
and the names which are applied to the indiv- 
idual groups (International Rules of Botanical 
Nomenclature, Art. 8). The process of refer- 
ring an organism to its appropriate, named 
group is commonly called ‘identification’ or 
‘determination’. This process also is commonly, 
though loosely (and, as I hope w^ shall see, 
erroneously), called ‘naming’ the plant or 
specimen. 

The species is usually regarded as the unit 
of classification in systematics, but to define a 
species is as diificult as it is to define time or 
space. However, as Camp and Gilly have 
stated (1943, p. 331), it is now generally 
accepted that, in the last analysis, the species 
is not necessarily a particular kind of organ- 
ism: It is a kind of population. Populations 
differ from one another in different ways and 
in different degrees; they are regarded as being 

• Queensland Herbarium, Botanic Gardens. Bris- 
bane. This paper Is slightly modified from one 
read before Section M, A.N.Z.A.A.S., Perth Meet- 
ing, 1947. 


different species chiefly because of the sharp- 
ness of the differences between them, not 
because of the number or kind of different 
characters. In other words, different species 
are populations between any two of which 
there is a distinct discontinuity. Camp and 
Gilly also stress that two principles must be 
accepted as necessary: firstly, that species do 
not possess the same amount of internal genetic 
variability; and secondly, that all Individuals 
of a species may not exactly match a particular 
specimen which, because of an accident of 
exploration, is to be considered the nomen- 
clatural type. 

One of the primary processes in systematics 
is to recognize the various kinds of popula- 
tions encountered: that is, to disting, sh the 
various species, one irom another. This may 
be attempted in different ways. The worker 
may go into the field and study as many popu- 
lations as possible ovei* as wide an erea as 
possible. In practice, of course, there are 
definite limitations to such a method, imposed 
by considerations of time, distance and finance. 
Living plants may be brought into cultivation 
and studied over a period of time, but here 
again there are limits imposed by the number 
of individuals available and the time taken 
for such individuals to grow. A third method 
is one generally current, which is the study 
of specimens preserved in some museum or 
herbarium. In spite of the disadvantages to 
he discussed later, this has the advantage of 
allowing the worker to study at his leisure 
a wide range of specimens. This leisure to 
study a range of material is an important 
factor. There is time to check and recheck 
observations, and this in itself allows time for 
the proper appreciation of the importance to 
be attached to apparent discontinuities between 
groups of specimens available. And it also 
gives a clue to the nature of the field observa- 
tions to be made when the opportunity arises. 

There is also, however, a dangerous side to 
this leisured study of herbarium specimens. 
By stressing the specimen too much, there is 
a tendency to confuse specimen with species. 
How frequently one hears or reads that this 
or that specimen is Eucalyptus torquata or 
Eragrostis falcata, when the truth is that 
the specimen is a fragment of a population 
which we symbolize by the term Eucalyptus 
torquata or EragrostU falrata. etc. The same 
style of loose expression leads to the use of 
such terms and phrases as ‘species-maker’, 
‘he made several species’ of this or that, etc. 
In a recent publication (Black, 1943, p. 165) 
the author stated that I made the species 
Cladium proccrum. of the Australian plants: 
he referred to Cladium niariscus-, but I cer- 
tainly did not create the population. The 
fact was that a detailed study of specimens 
from many parts of the world led me to the 
conclusion that there were marked discontinu- 
ities between the numerous populations which 
by some had all been called Cladium mariscus: 
I then gave a distinguishing name to the popu- 
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lation inhabiting Australia and New Caledonia, 
at the same time indicating just how this 
population does differ from the other popula- 
tions and in general complying with the con- 
ditions for describing species as laid down in 
the International Rules of Botanical Nomen- 
clature. 

One great drawback of the purely herbarium 
method is that many workers tend to lose all 
sense of proportion when specializing in a 
group and to treat each specimen as though it 
were a perfect representation of some popula- 
tion, to which some name must be attached if 
it at all differs in any feature from other 
available specimens. In some cases this results 
in giving a name to nearly every specimen 
seen. According to the attitude of the particu- 
lar worker to infraspecific nomenclature, so 
the form of the name may vary, but the point 
is that fragments — so-called specimens — and 
not populations, are being named. The poly- 
categorical nomenclatures used by some botan- 
ists, chiefly in Europe, tend to stress the speci- 
men, not the species. 

This kind of taxonomy may result from 
several causes, among which may be mentioned: 

(a) insufficient acquaintance with plants as 
organisms — the worker is acquainted 
with the plants chiefly as herbarium 
specimens — this has been mentioned 
above ; 

(ft) insufficient realization of the variation 
between and on individuals of any popu- 
lation, however homogeneous — this will 
be amplified when discussing the ‘spec - 
men’; 

(c) a tendency to treat the similarities and 
differences exhibited by specimens oi 
organisms as amenable to the processes 
of formal logic. 

The last cause is frequently encountered 
amongst those workers whose experience with 
plants is more or less confined to the herbarium 
or to horticulture. One extreme case of this 
is the monograph on apples cited by W. J. 
Hooker (1855) in which there are described no 
less than 15 genera and 1263 species! While 
this may be an ‘exaggerated attempt to classify 
the unclassifiable’, it does suggest how difficult 
some problems in systematics really are. In 
Australia we know of several, some at the 
species level, others at the generic level. But 
I think that the general attitude of botanists 
and others to these difficulties could be much 
more sympathetic if it were clearly realized 
that there are several different kinds of species 
(cf. discussion by Camp and Gilly, 1943). 
There are species of plants, reasonably well 
known, of which the individuals are so remark- 
ably similar to one another that a description 
based upon any well developed specimen will 
apply to any other specimen. Most of thfe 
dozen or so Australian species of Ueilema 
(GriMiiineae) are like this. The species of 
i®ar#on#ia, a genus of the Apocynaceae repre- 
sented in Australia by about 24 species of 
lianas, are remarkably distinct from one 


another in a number of characters, particularly 
in floral structure. In the majority of these, 
the individuals of any one species are also 
very much alike, provided that similar parts 
of the individuals are compared, though there 
may be a high degree of variation in size, 
shape and texture of. the leaves from different 
parts of any one plant. The leaves of the 
flowering branches may be quite different in 
shape from those on the sterile shoots and, in 
addition, those exposed to the sun are often 
smaller, tougher, thicker and sometimes rela- 
tively narrower than the shade-leaves; in some 
species the juvenile leaves are very different 
from the adult leaves. 

The other extreme is in those cases where 
no two specimens of a genus appear quite to 
match, and it is here that the worst difficulties 
are met with. There is a strong temptation 
sometimes to ‘lump’ all the forms encountered 
as representing individuals of a highly poly- 
morphic species, sometimes with the more 
distinctive forms distinguished as ‘varieties’. 
Few botanists will doubt that there are species 
which exhibit a high degree of variability, 
often within a small area. But there is also 
a possibility that we may be dealing with a 
series of closely similar species, the differences 
between which are not obvious for one or more 
of the following reasons: 

(a) A rather common form is represented in 
herbaria by a number of specimens 
while other forms are less well repre- 
sented. 

(b) The form first collected may belong to 
a species with a relatively restricted 
range and, by some chance of explora- 
tion, the locality may have been visited 
early in the nomenclatural history of 
the group and, owing to the inaccessi- 
bility of the area, may not have been 
revisited since. The name becomes a 
puzzle and later workers are tempted to 
refer allied, better known forms to the 
original name. This has occurred in 
several instances with specimens col- 
lected by Banks and Solander at the 
Endeavour River in 1770 and by Robert 
Brown in the region of the Gulf of 
Carpentaria in 1802-3. 

(c) The group may be represented by a 
large proportion of unsatisfactory speci- 
mens. Unbeknown to the herbarium 
worker, none, or almost none, of the 
specimens gives a really good idea of the 
individual organism. 

I have met with most of these difficulties in 
studying the genus Fimhristylu (Cyperaceae). 
About fifteen years ago I began revising the 
Australian species of this genus, and since 
then I have had the opportunity to study in 
the field and collect specimens of nearly all 
of the eighty to ninety species known to occur 
on this continent and (particularly during 
the past few years) to become rather well 
acquainted with many of the BpecleB from 
New Guinea and other parts of Malaysia and 
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India. A great part of the material in herbaria 
is of relatively little value for critical work. 
In this genus there is a vast array of extern- 
ally similar forms which, from an unhappily 
large proportion of the so-called specimens, 
it would be almost impossible to classify. But 
the position is very different when a good 
series of complete plants in mature fruit 
becomes available. The species, though 
numerous, can then be defined rather sharply 
and the diagnostic value of minute external 
differences is better appreciated. 

Inadequacy of material for study, either as 
regards quantity or quality or both, is the 
greatest handicap to systematlcs, and it is 
probably the reason for many of the difliculties 
facing Australian botanists today. The sped- 
men, as such, has been far too greatly neglected. 

A specimen is an Individual representative of 
the population, or a piece or a series of pieces 
of an individual, representative of that indiv- 
idual and this in its turn of the population. It 
is often impossible to obtain a piece of a size 
within the limits of a herbarium sheet which 
is at all representative, even though such a 
piece may be folded backwards and forwards. 
In such cases a specimen, to be worth calling 
such, consists of two or more pieces distributed 
over perhaps a number of herbarium sheets. 
Some groups of plants, such as palms, Pan- 
danaceae, Musaceae, species of Banksia, and 
certain grasses and Cyperaceae, are especially 
difficult to represent by herbarium specimens, 
and special methods have to be evolved for 
these; but I do not propose to discuss the more 
difficult cases. 

In the genus Eucalyptus, the value of 
juvenile leaves has been known for some time, 
and it appears to be recognized (at least in 
theory) that a good specimen of a eucalypt 
should show at least juvenile leaves, mature 
leaves, bark, buds, flowers and fruit. However, 
there is a tendency to regard this genus as an 
exceptional case, in spite of the fact that in 
many families both flowers and fruit are 
required for generic determination, and that 
there are very many species which exhibit a 
striking variation in leaf-shape and leaf-size 
on the same plant. If the plant is a small 
one, then the specimen may well consist of a 
complete plant; but in many species, particu- 
larly those of the rain-forest, the leaves or the 
inflorescence or both may be so large that it 
is extremely difficult to provide even the 
minimum requirement of a flowering or fruit- 
ing twig, while to show variation on the same 
plant is even more difficult. The figures, from 
photographs of specimens in the Queensland 
Herbarium mounted on standard-sized sheets, 
illustrate two cases which are certainly not 
extremes, for the leaves are not particularly 
large and the inflorescences are relatively 
small. Figures 1 to 3 are from three sheets 
of a specimen of Helicia diversifoUa C. T. 
White showing leaf- variation on one branch; 
a fourth sheet, carrying a juvenile leaf which 
had to be folded at about one-quarter of its 


length above the base, is not shown. Figure 4 
is from a specimen of Dysoxylum muelleri 
Benth. (a species with compound leaves), 
while at B are comparable specimens (each 
with two leaves and an inflorescence) of two 
species of Leucopogon, At A, A, leaflets have 
been cut away to prevent overcrowding the 
sheet. It is not suggested that the variation 
in leaf-form is commonly so pronounced as in 
Helicia diversifoUa, but it is usually present 
in some degree. 

There are limits to the information to be 
obtained from the piece or pieces constituting 
the average specimen. It is usually under- 
stood that what is not obvious from the speci- 
men should be made clear by notes, ketches 
or photographs accompanying the plant 
material, but every worker knows how rarely 
this happens. Such notes are regarded as a 
luxurious appendage rather than a necessity; 
and it must be admitted that field-no+es can 
be misleading. On more than one occasion, 
and in different herbaria, I have found speci- 
mens of lianas with notes stating that the 
plant was a tall tree! Barks are described in 
very different terms by different observers. 

It does seem to me, however, that if more 
attention were paid to collecting adequate 
herbarium specimens, the difficulties of sys- 
tematists would be greatly decreased. Identi- 
fication would be the more reliable, and there 
would be fewer of those name-changes which 
are so vexatious to the botanist and so little 
understood by the non-systematist, but which 
frequently are merely the result of a better 
understanding of the species in question. In 
biology, the name of a species is a symbol 
consisting of two words by means of which 
we refer to the particular population. It is 
not a description of a plant, neither is it a 
memorial to some person either living or dead. 
In as much as the first word is the n^me of 
the genus, it does convey some information 
concerning the position of the species in our 
adopted scheme of classification of organisms; 
therefore, if further study suggests that a 
species has been wrongly placed in this 
scheme of classification, a change of name is 
rendered necessary. (No one seriously objects 
to a chemist or physicist changing his ideas 
about the structure of the atom, which until 
quite recently was defined as fhe ultimate 
indivisible particle of matter.) In botany, 
the second word of the name is purely and 
simply an epithet (as is stated in the Inter- 
national Rules of Botanical Nomenclature, 
Art, 27). It is not a name, being adjectival in 
form or function; it is quite incorrect to refer 
to it as the ‘specific name’, as is still some- 
times done. When we make use of such a 
phrase as ‘that is Eragrostis falcata', what we 
should really mean is that ‘that is a specimen 
(or individual, or group of individuals) of the 
population symbolized by the name Eragrostis 
falcata'. 

It should be superfluous to suggest that the 
introduction of a new name to systematic 
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Figs. 1-3 : Three sheets of a speclxuen of Helicia diveraifolia C 
Fig. 4 : A specimen of Dj/aoaayHim muelleri Benth. (g. T. Blake 
away, as at A, A. At B are coxhparaiole pieces of two species of 
tion in the text. Figures between \ and ^ natural slae. 
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14875. Kratzing, C. C. Effect of Thiamine 
Deficiency on the Urinary Excretion and Liver 
Content of Riboflavin in the Rat. Aust. J. Exp. 
Biol. Med. Sci., xxv, 1947, 167. — In acute thiamine 
deficiency, increased excretion of riboflavin occurs 
simultaneously with loss of body weight. Similar 
loss of riboflavin occurs with insufficient food intake. 
Liver riboflavin is unchanged in thiamine deficiency. 

14870. Kratzing, C. C. The Effect of Thiamine 
and Calcium Supplements on the Development of 
Signs of Pyridoxine Deficiency. Aust. /. Exp. Biol., 
Med. Sci., xxvi, 1948, 45. — l^ridoxine deficient 
female rats supplemented with extra thiamine or 
thiamine plus calcium do not produce pyridoxine- 
deficient young. 

14877. Lascellest June, and Still, J. L. The 

Utilization of Fumarate and Malate by Escherichia 
coli in the Pre.sence of Molecular Hydrogen. Proc. 
Linn. Soc. N.S.W., Ixxii, 1947, 49. — Reduction of 
fumarate and malate by washed suspensions of 
E. coli was studied, both systems having similar 
properties. Dintrophenol and o-phenanthroline 
inhibited the uptake of hydrogen. Toluene treated 
cells and cell -free extracts w^ere also studied. 

14878. Lugg, J. W. H. Extension of our Under- 
standing of Protein Function in Living Organisms. 
Aust. J. Sci., X, 1948, 1*12. — Review. 

14879. Lugg, J. W. Hm and Weller, R. A. 
Partial Amino-acid Compositions of Some Plant- 
leaf Protein Preparations : the Arginine, Histidine 
and Lysine Contents. Biochem. J., xlii, 1948, 
408. — Amino-acid analyses were made of senescent 
leaves of Trifolium suhterraneum. It was concluded 
that the onset of senescence was accompanied by an 
increase in cysteine and possibly tyrosine, and a 
decrease in the methionine content of the whole 
protein of the tissues. 

14880. McDonald, L W. The Absorption of 
Ammonia from the Rumen of the Sheep. Biochem. /. 
xlii, 1948, 584. — It was shown that ammonia is 
absorbed from the rumen. The circulation of 
nitrogenous compounds in digestion was outlined. 

14881. Marston, H, R* The Fermentation of 
Cellulose in vitro by Organisms from the Rumen of 
Sheep. Biochem. J., xlii, 1948, 664. — It was possible 
to develop in vitro conditions simulating those of 
the normal rumen. Products of fermentation were 


isolated and carbon and energy balance, sheets 
drawn up. These results were discussed in relation- 
ship to the energy-metabolism of ruminants. 

14882. Nossal, P* M. The Metabolism of 
Erythrocytes, i. Re.spiration in the Absence and 
Presence of Methylene Blue. Aust. J. Exp. Biol. 
Med. Sci., xxvi, 1948, 123. — Mature rabbit erythro- 
cytes were used. Citric and dicarboxylic acids 
increase the oxygen consumption ; some amino 
acids have an inhibitory action. In the presence of 
methylene blue, hexoses also increase the oxygen 
consumption. 

14883. O'Brien, B. R. A. Studies in the 
Metabolism of Normal and Regenerating Tissue of 
the Earthworm. Part i. Factors Affecting the 
Endogenous Oxygen Consun'ption of Normal and 
Regenerating Muscle Tissue. Proc. Linn. Soc. 
N.S.W., Ixxii, 1947, 367. — Terminal posterior 

segments of Allolobophora sp. w^ere shown to 
maintain a higher Qo.> of regenerating tissue 
increases as regeneration proceeds. 

14884. Rogers, W. P. The Respiratory 
Metabolism of Parasitic Nematodes. /. Parasitol., 
xxxix, 1948, 105. — The direct Warburg method was 
used to obtain R.Q. values of the eggs, larvae and 
adult forms of several parasites. KCN inhibited 
respiration in all cases. 

14885. Saul, J. A., and Trikojus, V. M. The 

Conversion of DL-3 : 5-Diiodo-4-hydroxyphenyl- 
lactic Acid into an Analogue of Throyxine. Biochem. 
] ., xlii, 1948, 80. — A new^ compound (lactic acid 
analogue of thyroxine) has been isolated. 

14886. Shorland, F. B., and Russell, J. New 
Zealand Fish Oils. 4. Observations on the Oil 
Content of Fresh Water Eels. Biochem. /., xlii, 
1948, 429. — The distribution and content of oil 
were determined. The results indicate that just 
prior to migration a more uniform distribution of 
oil is attained by a partial transfet of oil from the 
tail into the tiunk and thence to the head and 
ovary. 

14887. Winikoff, Dora, and Trikojus, V. M. 

N'-Diethylsulphanilamide : a Reagent for the 
Colorimetric Estimation of Thyroxine. Biochem. J., 
xlii, 1948, 475. — The colour test is carried out in 
alkaline solution ; a procedure is suggested for the 
determination of thyroxine. 
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(1) BIOCHEMISTRY AND NUTRITION. 

14888. Austin, C* R*, Whitten, W* K*, Franklin, 
M. C*, and Reid, R* L* The Effect of Hexoestrol 
on the Food Intake of Sheep. Ausi. J . Exp. Biol. 
Med. Set., XXV (4), 1947, 343-346. — Ewes treated 
with hexoestrol suffered marked depression of 
appetite. The effect was brief, and continued 
inappetence was produced only when hexoestrol 
was administered every two or three days. 

14889. Curnow, D, H., Robinson, T. J*, and 
Underwood, E* J. OEstrogenic Action of Extracts 
of Subterranean Clover (T. subterraneum L. var. 
Dwalganup) . Aust. J. Exp. Biol. Med. Sci., xxvi (2), 
1948, 171-180. — Crude ether extracts have been 
prepared from subterranean clover (7'. suhteryanean 
L. var Dwalganup) from a pasture in Western 
Australia on which occurs a breeding problem of 
.sheep characterized by three main manifestations : 
female infertility, dystocia, and uterine prolapse. 
These extracts, when fed to guinea-pigs and mice, 
produced uterine and vaginal changes qualitatively 
similar to those produced by the injection of a 
known oestrogen, cnstradiol. 

14890. Ewer, T. K*, and Bartrum, P. Rickets 
in Sheep. Aust. X^et. J., xxiv (4), 1948, 73-86. — 
Rickets has been shown to occur in hoggets in 
Canterbury (N.Z.) when over-wintered on Italian 
rye-grass, turnips, choumoellier and young mixed 
pasture. Cereals proved to be the most rhachito- 
genic. The authors postulated that .some specific 
principle interferes with phosphorus metabolism 
and is found in highest concentration in green 
cereal crops. 

14891. Johanson, R* The Cystine Plus Cysteine 
and Methionine Contents of the Seed Proteins, and 
Sulphur Distributions of Seeds of X^icia spp. 
(Vetches), with Notes on their Cyanogenesis. Aust. 

J . Exp. Biol. Med. Sci., xxvi (4), 1948, 259-270. — 
The seeds of two Vicia species (the autocyanogenetic 
Vida sp. saliva and non-cyanogenetic Vicia 
dasycarpa Ten.) have been examined with special 
regard to the sulphur distributions, and to the 
cyst(e)ine and methionine contents of the “ whole 
proteins ", Ten out of 23 varieties or strains of 
genus Xdcia tested were found to be auto- 
cyanogenetic. 

14892. Lcc» H. J., and Moule, G. R* Copper 
Deficiency Affecting Sheep in Queensland. Aust. 
Vet. ]., xxiii (11), 1947, 303-309. — Evidence is 
presented that copper deficiency symptoms may 
occur among sheep in Queensland. This deficiency 
results in the production of a lesion in the wool 
which is identical with that occurring in areas 
elsewhere in Au.stralia known to be deficient in 
copper. 

14893. Marston, Hcdley R. Energy Transactions 
in the Sheep. I. The Basal Heat Production and 
Heat Increment. Aust. J. Sci. Res. (Series B), 
i (1), 1948, 93-129. — The author has summarized 
existing knowledge of the respirator}^ metabolism 
of the sheep and discusses outstanding problems. 
Experimental work includes a series of critical 
determinations of the complete energy balance 


and (4) D. C* Blood, 

.sheets of a number of Merino ewes, each observed 
at five levels of food intake extending from approxi- 
mately J to 2 maintenance. The fasting (basal) 
heat production has been investigated critically 
at these levels of feeding and it has been shown that 
the " true ba.sal " energy requirement of the steer 
and sheep are clo.seIy related to the 0*73 power of 
their bodyweights. The heat increment of the 
source of energy drawn from the tissues during 
fasting was estimated at 20%. The combustible 
energy, available energy, heat increment and 
useful energy of experimental rations have been 
investigated and accurately defined. 

14894. McClymont, G. L. The Effect of Grazing 
Oats on Butter-fat Content of Milk. Need for 
Coarse Roughage. Agric. Gaz. N.S.XV., Iviii (10), 

1947, 551-553. — Grazing dairy cattle on young 
oats, with concentrates only fed in addition, reduces 
the butter-fat content as much as 40% without 
any decrea.se in the volume of milk or any apparent 
affect on the health of the cattle. Supplementing 
the grazing oats with coarse rougliage prevents 
this depression in fat content. 

14895. McClymont, G. L. Comparative Value 
of Urea and Protein for Su]>plementing Low Protein 
Rations for Growing Cattle. Aust. Vet. J., xxiv 
(8), 1948, 197-204. — The efficiency of urea in 

comparLson with protein, for stimulating growth in 
excess of that obtained from basal rations of wheaten 
chaff and cereal grains averaged 59-9%. This 
efticiency did not appear to be affected by pro- 
portion of grain to roughage in the basal ration. 

14896. McClymont, G, L., and Hart, L» 
Studies on Nutrition of Poultry. 2. Investigations 
on the Effect of Vitamin A Deficiency on Hatch - 
ability and Egg Production. Aust. Vet. xxiv (1), 

1948, 6-12. — Vitamin A deficiency, while resulting 
in cessation of egg production and eventual death, 
and in the production of chickens with low vitamin A 
reserves, had no effect on fertility, hatchability or 
incidence of embryo abnormalities. 

14897. Moule, G. R* Milk Fever (Hypocalcaemia) 
and Pregnancy Toxyp.mia of Ewes. Qd. Agric. 

Ixv (5), 1947, 332-337. — A useful survey of existing 
knowledge. 

14898. Moule, G. R* Hand Feeding of Stud 
Sheep. Qd. Agric. J., Ixv (4), 1947, 245-264.— The 
author deals with the composition and utilization of 
foodstuffs, the effects of feeding at different 
nutritional levels, feeding standards, how to 
calculate rations, and several diseases associated 
with faulty feeding of stud sheep. 

14899. pilgrim, A. F. The Production of 
Methane and Hydrogen by the Sheep. Au.st. J. 
Sci. Res. (Series B), i (1), 1948, 130-138. — Studies 
on the rate of production of methane by sheep and 
the effects of fasting and refeeding on the production 
of methane and hydrogen support the hypothesis 
that at least two organisms are involved in the 
production of methane, one producing hydrogen 
and another catalysing the reduction of carbon 
dioxide to methane by the hydrogen so formed. 
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(2) BACTERIOLOGY. 

14900. Buddlet M* B* Vaccination against 
Bovine Brucellosis. Aust. Vet. xxiv (7). 1948, 
171-176. — This is a record of strain 19 vaccination 
in New Zealand, with comments on developments 
in immunization procedures. 

14901. Gray, D. F* A Simple Vacuum Drving 
Apparatus for Preserving Bacterial Cultures. 
Aust. Vet. /.. xxiv (3). 1948. 66-68.— Details are 
given of the construction of an apparatus for drying 
bacterial cultures, and of the preparation of cultures 
to be dried, their storage and the method of recovery 
of the organism. 

14902. Hayston, J. T, Actinob:u illosis in Sheep. 
Aust. Vet. J., xxiv (3), 1948, 64-66. — An outbreak 
of actinobacillosis in sheep is described. Approxi- 
mately 25% of the ram j>opulation of a Merino 
stud showed small abscesses in the skin and 
lymphatic glands of the lower jaw, and occasionally 
in the masseter muscles and the mucous membrane 
of the head. Cultural examination of these 
abscesses revealed A . Hf^niergsi. Treatment with 
potassium iodide proved effective. 

14903. Josland, S. W. Salmonellosis of Swine in 
New Zealand. Aust. Vet. /., xxiii (10), 1948, 
292-293. — The methods used in the isolation and 
examination of Salmonella organisms from cases of 
infectious enteritis in pigs are described. In twenty- 
three different outbreaks of this disease .S. choleras 
suis was recovered and each time the strain was 
shown to be of the diphasic variety. 

14904, Nicol, G. The Control of Pullorum 
Disease. Aust. Vet. xxiii (10). 1948, 294-300.— 
Conditions governing the Pullorum Accreditation 
Scheme instituted in Victoria in 1947. the details 
of the method of testing, and the procedure followed 
after testing, are described. A similar outline of 
the (Queensland technicpie, given by L. G. Newton, 
is appended. 

14905 RodwelL A. W. Ob.servations on Various 
Factors Influencing the Viability of Br. abortus 
strain 19 vaccine. Aust. Vet. ]., xxiv (6). 1948, 
133-143. — Results of this series of investigations 
showed the viability of Br. abortus strain 19 
suspended in buffered saline could be maintained at 
a s.atisfactory level (8x10® viable cells per ml.) 
for three months it stored at 4^ C. Viability was 
adversely affected bv longer storage, by rubber — 
particularly acid washed rubber, by a decrease in 
pH (optimum 6-30) and bv increased temperature. 
The substrain used in the preyiaration of the vaccine 
was also found to be important. Fresh cultures 
received from tlie U.S. Bureau of .\niinal Industry 
had a high initial viable count which was maintained 
during storage. 

14906. Sutherland, A. K*, and Moule, G. R. 

Malignant CEdema of Lambs in North-western 
Queensland. Qd. J. A^ric. Sci., iv (1 and 2), 1947. 
12-19.— Heavy and repeated losses in lambs 
following marking were investigated, and found to 
be due to Clostridium septique infection. Los.scs 
were confined to male lambs indicating that the 
castration wound, and not the tail wound, was the 
portal of entry for the organism. A reduction in 


mortality followed the use of temporary yards 
for marking. 

14907. Talbot, R, J, Vaccination against 
Brucellosis. Aust. Vet. xxiv (7), 1948, 176-178.— 
This paper reports the progress of Brucellosis 
v’accination in Victoria. 

14908. Whitten, L. K., Harbour, H. E., and 
Allen, W. S. Cutaneous Erysipelothrix Infection 
in Sheep. An Etiological Factor in Post-dipping 
Lameness. Aust. Vet. J., xxiv (7), 1948, 157-163.— 
Outbreaks of lameness in sheep following dipping 
in derris or benzene hexachloride were investigated 
and found to be due to Ery.^ipelothvix rhusiopathice 
infection. The organism gained entrance through 
small skin abrasions around the coronet, sePing up a 
local inlLimmatory reaction with secondar involve- 
ment of the lamiinp of the hoof. These dips contain 
no bacLeriostatic agent so that the percentage of the 
flock affected increased with the letigth of time the 
dip was allowed to stand. The addition copper 
Sulphate was found effective in rendering the infected 
wash innocuous. 

14909. Blood, D. C., Gaven, C. P., and Astill, 

K, J. Toxicity of Gamrnexanc for Cats. Aust. 
Vet. J., xxiv (5), 1948, 131.— A fatal case is 
described . 

14910. Clare, N. T» A Photosensitized Keratitis 
in Young ('attic Following the Use of Pheno- 
thiazine as an Anthelmintic. 11. The Vletabolism 
of rflienothiazine in Ruminants. Aust. Vet. J., 
xxiii (12), 1947, 340-341. — These studies have 
established the importance of plieno thiazine sulph- 
oxide among the metabolic products of pheno- 
tliiazine. The nature of th(' excretion products 
varies from species to species 'iid within one species 
according to factors sucli as age and dose rate. 
In calves the conversion of sulphoxide to pheno- 
thiazone in the liven- is not complete and the presence 
of the siilplioxide in tlie systemic circulation may 
lead to photosensitized keratitis. 

14911. Clare, N. T., Whitten, L. K», and 
Filmcr, Daisy B. A Pliotosensitizcd Keratitis in 
Young Cattle Following the Ifse of Phenothiazine 
as an Anthelmintic. iii. Identification of the 
Photosensitizing .\gcnt. Aust. IV/. xxiii (12), 
1947, 344-348. — The oxidation product, pheno- 
thiazine sulphoxide, in the circulation and the 
aqueous humour of tlie eye was shown to be the 
cause of sensitization to sunlight. 

14912. Gorric, C. J* R. Balling Gun Injury in 
Sheep. Atist. Vet. J., xxiv (6), 1948. 148-149. — 
Inexpert use of a balling gun for administration of 
phenothiazine tablets resulted in injuries to the 
retropharyngeal region. 

14913. Lawrence, J. J. The Cultivation of the 
b'ree-Living Stages of the Hookworm, AncylosUnna 
braziliense de Faria, Under Aseptic Conditions. 
Aust. J. Exp. Biol. Med. Sci., xxvi (1), 1948, 1-8. — 
Larvie of A . brazlHeyisc developed to the third stage 
in suspensions of Imng, but not dead, bacteria. 
They also developed in sterile media containing 
fresh rabbit tissue and water agir. 

14914. Oxer, D* T, The Preparation of Canine 
Anti-Tick Serum. Aust. Vet. ] ., xxiv (4), 1948, 
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95-96. — The preparation of hyperimmune serum 
for the treatment of dogs and other animals affected 
by tick paralysis following engorgement of the 
tick Ixodes holocyclus is described. 

14916. Rainey* J* W. Equine Mortality due to 
Gastrophilus Earvae (Stomach Bots). Aust. Vet. J 
xxiv (6), 1948, 116-119. — A number of cases of fatal 
peritonitis in horses in Tasmania are thought to 
have been caused by laiA^ge of Gastrophilus spp. 

14916. Rogers* W* P. The Integration of 
Biological, Chemical and Pharmacological Investi- 
gations in the Search for Efficient Anthelmintics. 
Aust. Vet. xxiv (8), 1948, 220-225.— The role of 
critical experimentation in chemotherapy is 
discussed from the point of view of (1) biological 
experiment to seek metabolic characters of the 
parasite, (2) chemical investigation to develop 
biological antagonisms, and (3) pharmacological 
investigations to correlate the properties of com- 
pounds developed in the chemical investigation. 

14917. SeddoD* H. R. Host List of Helminth 
and Arthropod Parasites Present in Domestic 
Animals in Australia, with Notes on their Presence 
in the Several States, and Lists of Parasites which 
have not become Established, Doubtful Records, 
etc. Commonwealth of Australia, ifept. of Health, 
Science Publication {Division of Veterinary Hygiene), 
Ho. 2. — This is a host parasite check list and 
geographical record of the helminth and arthropod 
parasites of domestic animals in Australia. 

14918. Whitten* L. K. The Anthelmintic 
Efficiency of Phenothiazine Sulphoxide against 
Heemonchus contortus and Certain I.arge Bowel 
Parasites of Sheep. Aust. Vet. J ., xxiv (5), 1948, 
114-115. — The sulphoxide is the chief oxidation 
product in ruminants of the anthelmintic, phano- 
thiazine, and is the first derivative of this drug to 
show marked anthelmintic efficiency. 

14919. Whitten* L. K,* and Fllmer* Daisy B» 

A Photosensitized Keratitis in Young Cattle 
Following the Use of Phenothiazine as an Anthel- 
mintic. i. A Clinical Description with a Note on 
its Widespread Occurrence in New Zealand. Aust. 
Vet. xxiii (12), 1947, 336-340. — The condition 
is described and has been shown to be dependent 
on the action of light falling on the cornea. Trauma 
occurs between 12 and 36 hours after administration 
of phenothiazine, during which time blood con- 
centrations of phenothiazine derivatives are highest. 


(4) VETERINARY SURGERY AND 
MEDICINE. 

14920. Bangs* C. L.* and Underwood* E* J. 

A Conjparison of Methods of Estimating Sperm 
Concentration in Ram's Semen. Aust. Vet. J., 
xxiv (4), 1948, 89-93. — A photoelectric method 
gave greater accuracy than visual methods using 
barium sulphate opacity standards or arbitrary 
“gradings". 

14921. Bennetts* W. R* Beck* A. B.* and 
Harley, R. The Pathogenesis of Falling Disease. 
Studies on Copper Deficiency in Cattle. Aust. 
Vet. J., xxiv (9), 1948, 237-244.— The heart lesion 
in this disease has been shown to be a progressive 
myocardial atrophy with replacement fibrosis. 
The genesis of the myocardial atrophy is uncertain 
although the aetiology of the di.sease is severe 
copper deficiency. 

14922. McLean* J. W. Lameness in Sheep 
Following Dipping in Rotenone Bearing Powders 
and Benzene Hexachloride (Gammexane). Aust. 
Vet. /., xxiv (6), 1948, 144-147. — Symptoms of 
lameness developed ki sheep within a few days of 
dipping especially when dipped in solutions in 
baths that had been used previously. The lameness 
is severe and is accompanied by heat and swelling 
of the lower part of one or more legs. Changing 
the solution after each two days of dipping prevented 
the occurrence of the condition. 

14923. Morlcy* F. H, W. Some Seasonal Factors 
Aftecting Fertility among Merino Ewes in the 
Trangie District of New South Wales. Aust. Vet. /., 
xxiv (5), 1948, 106-111. — An investigation was 
carried out to determine the most satisfactory 
lambing time for the district on the basis of lambs 
surviving at weaning. September lambing was 
judged to be best provided protection against grass 
seed could be arranged and summer feed provided. 

14924. Morley* F* H. W* The Effect of Flystrike 
on the Scrotum on Subsequent Fertility of Rams. 
Aust. Vet. J ., xxiv (4), 1948, 94-96. — Only one of 
four rams becoming fly struck during the mating 
season showed any apparent decreavse in fertility. 

14926. Moule* G. R, Some Aspects of the 
Control of Bovine Tuberculosis in Pastoral Queens- 
land. Aust. Vet. J., xxiv (1), 1948, 2-5. — Reasons 
are suggested for the unexpectedly high incidence 
of tuberculosis in three herds of beef cattle kept 
under semi-arid conditions in Queensland. The 
difficulties of controlling this disease on large cattle 
properties are discussed. 
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Evidence as to the nature of the combat- 
response in human beings comes from three 
sources : 

(а) Study of cultures in which the concept 
of war and even the notion of indi- 
vidual conflict are unknown and mean- 
ingless — for example, in certain tribes 
of New Guinea, and in some original 
American native races; 

(б) study of child development; 

(c) psychopathology. 

Our ‘western’ culture-pattern is characterized 
by competition rather than by co-operation. If 
human cultures exist in which the competitive 
notion is inactive, then the human being is not 
competitive by instinct. He learns competition, 
for example, in his elementary school — in the 
award of class marks, and in the emotions of 
school loyalty. 

We learn many prejudices in our multi- 
tudinous behaviour-patterns, such as the only 
kinds of food we will agree to eat, and the 
manner of eating. We concentrate on certain 
aspects of environment and behaviour and we 
sharpen contrasts with other groups by means 
of our use of words. (‘My dog and your 
mongrel.’ ‘We were maybe a bit confused; they 
were plainly obscurantist.’) The scientific atti- 
tude to an individual of a different behavioui- 
pattern is; ‘How interesting!’ The social atti- 
tude is: ‘He’s different! He doesn’t belong: he’s 
wrong. How disgusting! How subhuman!’ 
(The word subhuman was constantly in the 
German vocabulary in 1938.) Yet a study of 
social prejudice in schools shows that there is 
no social prejudice at all below the age of six 
to eight years (the exact age depending upon 
social maturity, intelligence and other factors). 
The sudden sharp climb which occurs with the 
acceptance of the vei bal patterns and behaviour- 
patterns of adult surroundings is dramatic 
proof that race prejudice is leained, not 
instinctive. 

Sociometric analysis of children by simple 
questions, such as asking which person they 
would most like to sit beside, or to take home 
to play after school, indicates that certain 
children are chosen by a lot of others, while 
some are completely, or almost completely, 
rejected. These are isolates. The isolates are 
maladjusted individuals in consequence, 
although they may not show it superficially. 
The psychologist would detect raaladjiustnient 
through their aggressiveness. They are the 
haters of this world. If a child is rejected not 
only by his class but by his family, he becomes 
an extremely unbalanced adult. When the 
kind of behaviour which we call warfare 
becomes institutionalized, through our use of 
verbal patterns, with the idea that fighting is 
an institution which came down to us from 
heaven, then these frustrated persons become 
the dominant leaders. (Most of the twenty -one 
in the Nuremberg trial were in the class of 
neglected children In youth. I Such persons 
find expression in destroying physically what 
they once hated symbolically: They achieve 


prestige in conflict: so they take their group 
into war. 

The roots of war are thus in individuals: 
they are psychological, not biological. For the 
abolition of large-scale human conflict we 
formulate three demands: 

(a) Each child must belong to a group; the 
maladjusted should be noted and 
adjusted early; 

(t>) the child must be capable of emotion- 
ally accepting the idea that there are 
differences in individuals; 

(c) child development must t>roceed in such 
a w^ay that a stable person is pro- 
duced — with a stability so high that he 
can accept himself with all is inse- 
curities and frustrations. 

To achieve such ends we must first establish 
an accepted social psychology absolutely; then 
we must change the ideas and understandings 
of peoples. The difficulty is that the change 
has to occur simultaneously among all peoples 
of the world. The social psychologist now 
knows many of the answers, just as the bacteri- 
ologist, the biochemist, the geneticist and the 
ecologist know^ the biological answers to the 
problem. It will take time, however, for the 
peoples of the woi ld to accept the answers, and 
still more time for them to take action upon 
them. There are yet generations of trouble 
ahead for the social psychologist, and it may 
yet take more wars, and the help of many 
other branches of science, before a solution is 
acliieved. 


News 

A.N.Z.A.A.S. President 

At the recent Hobart Meeting of tlie Aus- 
tralian and New Zealand As.sociation for the 
Advancement of Science, the retiring President, 
Dr. A. E. V. Richardson, was succeeded by Dr. 
A. B. Walkom. The Council of the Association 
provisionally accepted an invitation from the 
Government of Queensland to hold the next 
meeting in Brisbane, from 25 May to 1 June 
1950. This arrangement is subject to confirma- 
tion as to cei tain practical details. 

The Council appointed Professor Sir Kerr 
Grant, formerly Professor of Physics in the 
University of Adelaide, as President-Elect for 
the Brisbane Meeting. 

Mueller Medal 

The Mueller Medal has been aw^arded by the 
Council of A.N.Z.A.A.S. to Professor W. J. 
Dakin, who recently retired from the chair of 
Zoology in the University of Sydney. During 
the past twenty years Professor Dakin has 
considerably extended our knowledge of the 
plankton of the coast of New South Wales. 
This work is of fundamental importance in the 
problems of Australian fisheries. He has also 
made a close study of its plant and animal 
marine biology, which is to be embodied in a 
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book illustrated with photographs of sea-shore 
life. Professor Dakin has contributed to the 
popularization of science by his well-known 
broadcast talks. 

The Mueller Medal has hitherto been 
awarded every second year: to simplify pro- 
cedure, it will in future be awarded in con- 
nexion with each Meeting of the Association. 
It is given for distinguished work by an Aus- 
tralian scientist in geology, botany, zoology and 
anthropology. 

Professor Adrien Albert 

Dr. Adrien Albert has been appointed to the 
chair of Chemistry in the John Curtin School 
of Medical Research at the Australian National 
University. The Chemistry Division of the 
University will be initially located in the 
laboratories of the Wellcome Research Institu- 
tion in London — until the main structure of the 
chemical laboratories at Canberra is completed. 
Professor Albert will then come to Australia 
to supervise the completion of the laboratories 
and the installation of equipment. 

Professor Albert is 43 years of age and a 
native of Sydney. In 1937 he was awarded the 
degree of Ph.D. in the University of London for 
work on the acridine derivatives. From 1938 
to 1947, as Research Fellow in the University 
of Sydney, in collaboration with colleagues in 
biology and bacteriology, his work included an 
approach to the fundamental problem of the 
mode of action of drugs. 

Smithson Research Fellowship 

Arthur J. Birch, M.Sc. (Sydney), D.Phii. 
(Oxon.), of the Dyson Perrins Laboratory, 
Oxford, has been appointed Smithson Research 
Fellow of the Royal Society for four years from 
1 January 1949. The Fellowship is tenable at 
the University of Cambridge where Dr Birch 
will continue his researches in Organic 
Chemistry. 

Visit of Indian Scientists 

A mission of eminent Indian scientists will 
visit Australia at the end of February, follow- 
ing the visit of the Australian delegation to 
India in 1948. The mission will spend six 
weeks visiting universities, research labora- 
tories and industrial undertakings. The leader 
is Dr. S. Krishna, who is interested especially 
in biochemistry and forest products and is 
Director of Research at the Dehra Dun Insti- 
tute. Other members include Lt.-Col. M. L. 
Ahuja, who is Director of the Kasauli Central 
Research Institute and has specialized in rabies 
and cholera; Dr. B. P. Pal, an economic 
botanist who is an expert on wheat rust and 
allied problems; V. P. Sondhi, the Deputy 
Director of the Geological Survey of India; 
and Dr. K. N. Mathur, the Assistant Director 
of the National Physical Laboratory at New 
Delhi, who is Secretary to the delegation. 


Professor Z. 1. Kertess 

Professor Z. I. Kertesz, of Cornell Univer- 
sity, who occupies the chair of Chemistry at 
the New York State Agricultural Experiment 
Station, Geneva, N.Y., will deliver four Expo- 
sition Lectures for the N.S.W. Branch of the 
Australian Chemical Institute upon *The 
Chemistry of Pectic Substances’. The lectures 
will be held on Tuesdays and Thursdays com- 
mencing on 22 February 1949, at the University 
of Sydney at 7.30 p.m. The following are the 
subjects : 

1. Compo.sition, molecular .structure and size of 
pectins. 

2. Detection, determination and characterization 
of pectin.s. 

:r Preparation and purification of pectins. 

4. -Pectic enzymes. 

On the following Tuesdays and Thursdays 
(excluding 10 March) Professor Kertesz will 
deliver six lectures at the Sydney Technical 
College in collaboration with the N.S.W. Food 
Technology Association, as follows: 

r>. The problem of protopectin. 

<». Pectic substances and pectic changes in 
economic plants. 

7. Heterogeneity problems in pecdic substances. 

8. Low ester pectins and their preparation. 

lb Jelly grade and its determination. 

10. Problems in pectin manufacture. 

Professor Kertesz will also give two lectures 
at the Chamber of Manufactures to the Food 
Technology Association: 

10 March. — Recent developments in the calcium 
firming of canned and frozen fruits and 
vegetables. 

7 April. — Some recent technical developments in 
food proces.sing research in the U.S.A. 

The Night Sky in March and April 

Tiik Equinox occurs at March 21d.09h. by 
Eastern Australian Time. Full Moon is at 
March 15d.05h. and April 13d. 14h.; New Moon 
at March SOd.Olh. and April 28d.l8h. A total 
eclipse of the Moon on April 13 is visible in 
the Atlantic Ocean and the Americas and 
neighbouring regions. A partial eclipse of the 
Sun on Aprii 28 is visible in Europe and neigh- 
bouring regions. The Moon is in conjunction 
with Jupiter (at 5° distance) on March 24 and 
April 20, and with Saturn (at 3°) on March 13 
and April 9. On March 8 there is a lunar occiil- 
tation of the star jS Tauri, magnitude 1-8, which 
is visible in Melbourne between 7h.27m. and 
8h.21m., p.m. 

Mercury is an evening star in March, and 
passes through superior conjunction with the 
Sun on April 13 to become a morning star. 
Venus is close to the Sun throughout the period 
and changes from morning star to evening star 
at its superior conjunction oh April 16. Mars 
also is close to the Sun, and changes from 
evening star to morning star at conjunction on 
March 17. Jupiter is about 3 hours ahead of 
the Sun early in April, and about 2 hours ahead 
early in May. Saturn is on the meridian at 
about 11.30 p.m. early in March and at about 
7.30 p.m. late in April; its position among the 
stars becomes stationary on May 1. 
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National Univariitjr Scholarships 

Scholarships are announced, for the year 
1949, to enable persons with research experi- 
ence to receive further training in research 
methods, in connexion with the Australian 
National University Research Schools of Medi- 
cine, Physical Sciences, Social Science and 
Pacific Studies. Applicants in science should 
hold a Master's degree. Scholars will not 
necessarily be appointed eventually to positions 
on the University staff and they are not 
required to undertake to serve the University 
in any capacity at the expiration of their 
scholarships. It is expected, however, that a 
scholar will return to a position in Australia 
and scholarships are awarded on this under- 
standing. 

In the field* of medical research, preference 
will be given to physiologists, especially those 
who wish to be trained in pharmacology; to 
bacteriologists, especially those interested in 
the chemical aspects of microbiology; and to 
pathologists interested in experimental work. 
The Research School of Physical Sciences will 
initially be engaged in research in modern 
nuclear physics, and preference will be given 
to scholars who wish to pursue studies in the 
related fields. 

Tenure of the scholarships will be for two 
years, generally reckoned from the date of 
sailing. The living allowance for married and 
unmarried scholars, per annum, is respectivcdy 
£A550 and £A460 in Australia; £stg.600 and 
£stg.450 in the United Kingdom. It is unlikely 
that any scholar can be financed in ‘dollar’ 
countries. An allowance up to £stg.7.5 each 
way is made towards tares, and up to £stg.50 
per annum towards fees. In reckoning taxa- 
tion, such scholarships are regarded as travel- 
ling allowances, so that costs of board, lodging, 
fees, etc., acutally incurred in fulfilling the 
terms of the scholarship may be deducted for 
taxation purposes up to the full value of the 
scholarship; there is also tax exemption in 
the United Kingdom if the scholarship is held 
at a university or other educational establish- 
ment. Tenure of the scholarship may be ex- 
tended in approved cases. 

Application forms and a statement of con- 
ditions may be obtained from the Registrar, 
Australian National University, Box 168, City, 
A.C.T. The number of scholarships to be 
awarded is not specified. Applications close 
on 15 March 1949. 

Congress of Biochemistry 

The first International Congress of Bio- 
chemistry is to be held in Cambridge from 
19 to 26 August 1949. The initiative has been 
taken by the Soci6t6 de Chimie Biologique and 
the project is approved by the International 
Union of Chemistry. The Congress is being 
organized in Sections, with respective Chair- 
men and Secretaries as follow: 

1. Animal Nutrition and General Metabolism ; 

Sir Jack Drummond ; L. J. Harris. 

2. Microbiological Chemistry : 

Miss M. Stephenson ; E. P. Gale. 


3. Enzymes and Tissue Metabolism : 

Prof. R. A. Peters; Mrs. D. M. Needham. 

4. Proteins : 

K. Bailey ; R. R. Porter. 

5. Clinical Biochemistry ; 

Prof. E. J. King; E. N. AlloU. 

6. Structure and Synthesis of P>iol()glcany 

Important Substances : 

Prof. A. R. Todd ; B. Dythgoe. 

7. Cytochemistry : 

Prof. J. N, Davidson ; Miss Charity Wey- 
mouth. 

S, Biological Pigments — Oxygen Carriers and 
Oxidizing Catalysts : 

Prof. D. Keilin ; E. F. Hartree. 

9. Hormones and Steroids : 

Prof. F. G. Young; F. L. vYarren. 

10. Chemotherapy and Immunochemi'?try : 

Sir Charles Harington ; T. S, Work. 

11. Plant Biochemistry: 

C. S. Hanes ; l^rof. T. A. Benn. Clark. 

Applications for membership of the Congress 
should be made to the Honorary Organizer, 
Francis J. Griffin, 56 Victoria Street, London, 
S.W.l, accompanied by a remittance of Two 
Pounds sterling. Accommodation can be 
arranged in Cambridge colleges if requested. 
Manuscripts of papers should reach the Sec- 
retary by 31 March 1949. Professor A. C. 
Chibnaii is to be President, and Professor E. C. 
Dodds to be Chairman, of the Executive Com- 
mittee. 

■( 

Congress of Mathematicians 

An International Congress of Mathematicians 
will he held in Cambridge, Mass., U.S.A., from 
30 August to 6 September 1950, under the 
auspices of the American Mathematical Society. 
Information may be received from the office 
of the Society, 531 West 116th Street, New 
Vork City 27, U.S.A. 

Elberfeld Card Index of Chemicals 

A cony of the Elberfeld Index, consisting of 
8,000 cards, has been sent to Australia by the 
Australian Scientific Technical Mission in 
London. It gives the chemical and physical 
properties, technical uses and (in particular) 
physiological effects on humans and animals, 
of a wide range of chemicals prepared and 
tested by I. G. Farbenindustrie. Elberfeld. 
The infoirnation should be of especial value to 
\vorker8 in toxicology and industrial hygiene. 

The Index has been passed by the Division 
of Industrial Development to the Defence 
Research Laboratories, Maribyrnong, who will 
make it available to those interested. Enquirers 
may visit the D.R.L. to inspect the Index or 
may send or telephone the Technical Informa- 
tion Section, D.R.L. . Private Bag No. 4. P.O., 
Ascot Vale W.2, Victoria; FU022, Ext. 1047. 

Exchange of Publications with Germany 

The Commonwealth Office of Education is 
seeking to make a list of institutions which 
are interested in establishing exchanges with 
Germany, and a list of publications available 
for such exchange, in the field of scientific, 
educational and cultural works, such as may 
further the aims of UNESCO. Any body 
which is able to assist should send information 
to the Director of the C.O.E. 
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Tielil Crop AbttracU’ 

A new abstracting journal has appeared as 
a result of a recommendation of the 1946 
Review Conference of the Commonwealth 
Agricultural Bureaux, whereby the informa- 
tion centre formerly known as the Common- 
wealth Bureau of Pastures and Forage Crops 
became the Commonwealth Bureau of Pastures 
and Field Crops. Abstracts of world literature 
on the cultivation and agricultural botany of 
all field crops which are grown in rotation are 
brought together under one cover. General 
sections cover land utilization and manage- 
ment, farming systems, machinery and equip- 
ment and the field control of weeds, diseases 
and pests; others deal with crop botany, physi- 
ology and biochemistry, environmental studies, 
taxonomy and book reviews. In the sections 
containing abstracts on specific crops, each 
crop is dealt with under headings such as 
agronomy, crop geography, economics of pro- 
duction, adaptation and variety trials. 

The journal has six issues a year, the first 
five containing author indices and the sixth 
being in the form of a comprehensive index. 
It is issued under the title of Field Crop 
Abstracts by the C.A.B. Central Sales Branch, 
Penglais, Aberystwyth, Wales. Annual sub- 
scription is 35.V. sterling, less 20 per cent, for 
orders placed direct. 

British Council Awards 

To facilitate interchange between univer- 
sities in the United Kingdom and other 
Commonwealth countries, a number of grants 
towards the cost of travel are being awarded 
for 1949-50 to persons in the following cate- 
gories: 

(i) University teachers on recognized study 
leave: 

(ii^ Distinguished scientists and scholars 
invited by universities for short visits; 
(iii) Post-graduate research workers holding 
research grants. 

It is intended that most grants shall be under 
the first category. The value of travel grants 
from Australia to the United Kingdom and 
return has been fixed at £stg.l50. 

C.S.l.R. Studentships 

Awards are being made by the Council for 
Scientific and Industrial Research and the 
Trustees of the Science and Industry Endow- 
ment Fund to enable recent graduates in 
science, engineering and related subjects to 
undertake post-graduate training overseas in 
subjects which would fit them to take part in 
the Councirs research programme on . their 
return to Australia. Each studentship is for 
two years and has value £A500 per annum for 
living in the United Kingdom or £A700 per 
annum foi-?living in the United States. Reason- 
able farei and fees are paid in addition. In 
view of the dollar position, studentships ten- 
able in the United States are being granted 
only under exceptional circumstances. 

Holders of studentships give an undertaking 
to return to Australia and to enter the service 


of the Council for at least three years if so 
required. The Council gives temporary 
employment to appointed students who may be 
waiting to depart overseas. 

The Antarctic Expedition 

As a result of changes in plans, due to the 
decision that the ship Wyatt Earp is not suit- 
able for carrying staff and equipment to estab- 
lish a shore base, the activities of the Aus- 
tralian National Antarctic Research Expedi- 
tion for the summer of 1948-49 are restricted 
to the Subantarctic. The staff on Heard Island 
and Macquarie Island have been embarked and 
a new complement landed to continue the pro- 
grammes of these stations for another year. 

At (he Heard Island station there are three 
meteorologists, three radio operators, three 
biologists, a medical officer, a diesel engineer 
and a cook. Cosmic ray and ionospheric 
observations will be continued at Macquarie 
Island but not at Heard Island. The Macquarie 
Island staff includes two biologists and a wire- 
less operator. 

Research in Anthropology 

Under a grant from the Australian National 
Research Council, Mr. and Mrs. R. M. Berndt 
studied the social anthropology of Arnhem 
Laud in 1946 and 1947. They obtained a 
collection of works of art and of song cycles 
which is now housed in Professor Elkin’s 
department at the University of Sydney. It 
includes pottery which had been made in Aus- 
tralia by Macassars with the help of aborigines. 
During 1948, Mr. and Mrs. Berndt have been 
preparing their reports for publication under 
grant from the A.N.R.C. 

A survey of the Wanjina cave paintings in 
the northern Kimberleys has been made by 
Mr. Harold Coate, who has recorded the related 
myths and comments in the native language 
and has provided a vocabulary of the Wun- 
ambal language. A study of the Gumbainggar 
language of the Clarence River and of the 
Bandjeland language of the Upper Richmond 
has been made by W. Smythe, M.B. ; the 
former study is at present in publication. 

Dr. A. Capell, of the University of Sydney, 
accompanied the American team of scientists 
to Micronesia in 1947-48, for linguistic work. 
He is at present on similar work in Central 
New Guinea at the invitation of the Adminis- 
tration. Professor A, P, Elkin again visited 
Arnhem Land in 1948 to continue his research 
in social anthropology in that region. 

A plan submitted by the Australian National 
Research Council for anthropological work in 
Northern and Central Australia, and in New 
Guinea and the Islands, has been under con- 
sideration by the Australian Government for 
more than three years. 

Personal 

Professor L, H. Martin has been appdinted 
as Chairman of the Australian Defence Re- 
search and Development Policy Committee and 
as Defence Scientific Adviser. 
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Professor V. M. Trikojus has been elected 
a member of the New York Academy of 
Science. Professor N. H. Fairley, Director of 
the School of Tropical Medicine in London 
and a doctor of both science and medicine of 
the University of Melbourne, has been awarded 
the Moxon Gold Medal of the Royal College of 
Physicians of England for distinguished re- 
search in clinical medicine. Dr. Lindsay Ride, 
who was Victorian Rhodes Scholar of 1922 and 
has been Professor of Physiology in the Univer- 
sity of Hong Kong, has been appointed Vice- 
Chancellor of- that University. Dr. Charles 
Kellaway, F.R.S., a graduate of the University 
of Melbourne, has been elected a member of 
the Council of the Royal Society of London. 

Dr. N. A. Boutakoff, geologist to Kern 
Trinidad Oilfields Ltd., has been appointed 
senior geologist in the Department of Mines, 
Victoria. Professor Paul Ramdohr. ore micro- 
scopist from Berlin, will work with Dr. Frank 
Stillwell at the University of Melbourne on 
behalf of the C.S.I.R. 

Dr. Edgar H. Booth, formerly of the Inter- 
national Wool Secretariat, has returned to 
Australia and is residing at Mittagong, N.S.W. 

Rennie Memorial Medal 

The 1948 award of the Rennie Memorial 
Medal, which is given for the best contribution 
to the development of chemical science in 
Australia made by a member of the Australian 
Chemical Institute under the age of thirty 
years, has been given to Dr. M. F. R. Mulcahy, 
Research Officer in the Council for Scientific 
and Industrial Research. 

The Universities 

University of Neiv Zealand 

In Auckland University College, the following 
appointments were made during 1948 :.G. A. 
Hookings and C. M. Segedin, as senior lec- 
turers in Mathematics; Dr. C. Malden as senior 
lecturer in Music; R. N. Seelye and A. Odell, 
as lecturers in Chemistry; Dr. F. J. Godley as 
lecturer in Genetics; J. W. Fox as lecturer in 
Geography; R. M. L. Paterson as junior lec- 
turer in Chemistry. Dr. E, M. Blaiklock has 
been appointed to the Chair of Classics. The 
following have been granted periods of re- 
fresher leave: Professors A. B. Fitt (Educa- 
tion) and C. G. F. Simkin (Economics); 
Messrs. L. H. Milliner (Botany), N. G. Stephen- 
son (Zoology), F. H. Sagar (Physics) and 
C. M. Segedin (Mathematics). 

In the Massey Agricultural College, I. L. 
Campbell has been appointed Professor of 
Dairy Husbandry; L. Jurd as assistant lecturer 
in Biochemistry and J. A. Carsiaham as assis- 
tant lecturer in Botany. Mr. W. A. McGillivray 
(Biochemistry) has been granted leave of 
absence to take up a University Research 
Fellowship; and A. L. Rae (Sheep Husbandry) 
leave of absence to take up a scholarship. 

In Victoria University College, Dr. Ernest 
Beaglehole has been appointed to the newly 
created Chair of Psychology. R. S, Parker, 


who has recently been at the Canberra Univer- 
sity College, has been appointed to succeed 
Professor Leslie Lipson to the Chair of Politi- 
cal Science. R. J. Munster has been appointed 
junior lecturer in Physics. The Vice-Chan- 
cellor of the University of New Zealand, 
Professor I. A. Gordon (English Language 
and Literature) has been abroad on university 
business. Leave of absence has been granted 
to Messrs. A. D. Monro and W. S. Medcalf 
(Chemistry). 

At Canterbury University College, Professor 
N. M. McElwee has been appointed to the 
('hair of Electrical Engineering; W. H. Bowen 
as senior lecturer in Electrical Engineering; 
H. F. T. Adams as senior lecturer in IV chani- 
cal Engineering; M. McCaskill as junior lec- 
turer in Geography, The visiting lecturer in 
Geography for the next two years is to be 
H. Critchfield of the State College of Washing- 
ton, U.S.A.; he succeeds Dr. R. O. Buchanan 
of University College, London. Leave of 
absence has been granted to Associate Pro- 
fessor H. N. Parton (Chemistry); also to 
R. L. C. Pilgrim (Zoology) who is taking up 
a scholarship. At the Canterbury Agricultural 
College, L. F. McElroy has been appointed 
lecturer in Horticulture. 

University of Otago 

At the University of Otago, Professor R. J. T. 
Bell has been created emeritus professor on his 
retirement from the Chair of Mathematics; 
he is succeeded by Professor R. M. Gabriel, 
formerly of Cambridge, Southampton and 
Leeds. Professor R. Jack has been created 
emeritus professor on his retirement from the 
('hair of Physics; he is succeeded by Professor 
R. R. Nimmo, who was formerly of Otago, 
Cambridge and Western Australia, and later 
Nuffield Fellow and chief of research staff at 
Birmingham. Other appointments have in- 
cluded Dr. H, Bernadelli (of Frankfurt, Liver- 
pool and Rangoon ) as senior lecturer in 
Economics; Mrs. H. Bernadelli as assistant 
lecturei' in Experimental Psychology; E. A. 
Olssen as first lecturer in Political Science; 
R. H. (Greenwood as lecturer in Geography; 
W. G. Edwards and Dr. R. D. Batt as assistaut 
lecturers in Chemistry; R. A. Wyndham as 
senior lecturer in Biochemistry; Dr. J, H. 
Stewart as assistant lecturer in Bacteriology; 
Dr. R. L. H. Minchin as assistant lecturer in 
Pathology; Dr. Irwin (of London) as lecturer 
in Chemistry; Dr. M. Holdsworth (of London) 
as lecturer in Botany; Miss B. J. McCurdy as 
assistant lecturer in Biochemistry in the Home 
Science School; D. O. W. Hall as director of 
Adult Education; R. W. Green as research 
assistant in Physical Chemistry in the Dental 
School. 

Dr. R. S. Aitkeii, a former New Zealand 
Rhodes Scholar and recently Regius Professor 
of Medicine at the University of Aberdeen, 
has taken up his position as permanent Vice- 
Chancellor of the University of Otago. Ex- 
changes of staff have been effected between 
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the Otago Medical School and St. Thomas’s 
Hospital, London. Dr. A. R. Ellis, who was 
formerly senior lecturer in Anatomy at Otago, 
has been appointed Professor of Anatomy at 
the King Edward VII Medical School at 
Singapore. 

Dr. Archie McIntyre, a grandson of Professor 
Sir Edgeworth David, has been appointed 
senior lecturer in Physiology. He succeeds 
Dr. W. V. Macfarlane, who was awarded a 
Nuffield Fellowship in 1948 and who has been 
appointed Professor of Physiology in the 
University of Queensland. 

University of Adelaide 

Mr. Eric A. Rudd, chief geologist to the 
Broken Hill Proprietary Company Ltd., has 
been appointed as the first occupant of the 
Chair of Economic and Mining Geology at 
Adelaide. Professor Rudd has had experience 
in petroleum exploration as well as in investi- 
gation of coal and mineral resources. He 
attended a post-graduate course in Economic 
Geology at Harvard. The new Chair, which is 
the first of its kind in Australia, is endowed 
by Broken Hill mining companies and the 
B.H.P. Company. 

In connexion with the retirement, from the 
Chair of Pathology, of Professor J. B. Cleland, 
a fund is being raised for the painting of a 
portrait and the endowment of a prize. Dr. 
J. S. Robertson has been appointed to the 
Chair of Pathology in succession to Professor 
Cleland. Professor Robertson is thirty-three 
years of age and has been senior lecturer in 
Pathology in the University of Sydney. In 
1945 he was Nuffield demonstrator in Path- 
ology at Oxford. 

University of Sydney 

By means of a grant contributed equally by 
the Commonwealth Inter-departmental Com- 
mittee on Wool and by the George Aitken 
Pastoral Research Trust, it has been possible 
to obtain the services of Dr. C. W. Emmens 
to take charge of the new Department of 
Veterinary Physiology. Dr. Emmens is a 
physiologist of reputation in endocrinology and 
was formerly of the Medical Research Council 
of Great Britain. The Australian Meat Board 
will grant the salary of a physiologist to join 
the staff of the department. 

Dr. D. M. Myers, chief of the C.S.I.R. 
Division of Electf^btechnology, has been 
appointed Professor of Electrical Engineering 
in succession to Sir John Madsen. 

University of Western Australia 

Dr. Rex T. Prider has been appointed to the 
Chair of Geology in succession to Professor 
E. de C. Clarke. Professor Prider is a graduate 
of the University, and was appointed to the 
staff of the University in 1934 after a period 
at Kalgoorlie. In 1936 he was awarded a 
Hackett Studentship. 


University of Melbourne 

Dr. K. F. Russell, who has been senior lec- 
turer in Anatomy, has been appointed Associate 
Professor of Anatomy. Professor J. S. Turner 
has been elected to a Dominion Fellowship of 
St. John’s College, Cambridge, from May 1949; 
he will spend about nine months in England 
and return through America. F. J. R. Hird, 
who has been Higgins Scholar since 1946, 
has left for England to work on plant physi- 
ology under Professor A. C. Chibnall at Cam- 
bridge. Leave has been granted to C. B. 
Palmer to act as scientific meteorological con- 
sultant to the United States Air Force in the 
North Pacific for three months. 

The following appointments have been made: 
R. Bond as acting lecturer in Botany; D. 
Cochrane as senior lecturer in Mathematical 
Economics; Miss S. M. Fawcett as temporary 
lecturer in Botany; Dr. J. O. Lavarack as 
senior lecturer in Histology and Embryology; 
R. Wilson as lecturer in Economic Geography. 
Professor O. W. Tiegs has been elected Dean 
of the Faculty of Science. Recent benefactions 
include gifts of £60 from Dr. Salvaris and £100 
from Mr. L. Rubenstein for the Department 
of Physiology; chemicals from Timbrol Ltd. 
for research in biochemistry: and £252 from 
the State Electricity Commission of Victoria 
for research work on pollen analysis of brown 
coal. 

University of Queensland 

Dr. F. W. Whitehouse, who has been lecturer 
in Geology since 1926, has been appointed to 
the Chair of Geology. Professor Whitehouse 
is a palaeontologist and an authority on the 
Queensland artesian system. 

Calorimeter Building, D.S.l.R. 

The Fuel Research Station of the British 
D.S.l.R. has designed and erected a Calori- 
meter Building for its research into the per- 
formances of new domestic heating appliances. 
It is to be emphasized that the building is not 
a research laboratory containing scientific 
instruments, but that the whole building, with 
its equipment, is itself a scientific instrument. 
It is designed to make complete and precise 
measurements of all of the transmission of 
heat in a warmed house, whether useful heat 
or lost. These measurements should enable 
the problems of domestic heating to be properly 
defined, so that improvements may be indicated 
and assessed. 

The heating appliances to be tested are 
installed in calorimeter cabinets as in normal 
rooms. Each cabinet is twelve feet square and 
nine feet high, and each is mounted centrally 
in a constant-temperature chamber, twenty feet 
square and over twenty-six feet high. These 
chambers occupy the four corners of the 
building, which Is a four-storey structure with 
a ground area of about 3,000 square feet. The 
cabinets are of quarter-inch plywood panels, 
covered on both sides with copper sheeting. 
The sheeting, on walls, floor and ceiling, is 
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divided into separate sections each two feet by 
one foot and each supplied with its own dif* 
ferential thermocouple so that the rate of heat- 
flow through the plywood can be determined 
at all points independently. The flow of air 
through the cabinets is controlled to maintain 
the same pressure inside as outside, and the 
rate of flow is recorded. The temperature of 
the air in the chamber surrounding each 
cabinet is kept constant by intake and exhaust 
fans, with interconnected dampers in the ducts, 
and provision for heating or cooling the cir- 
culating air. 

The control room is on the first floor and 
is tifty-two feet long by ten feet wide; it is 
connected to each of the four cabinets by air 
locks. As far as possible, all of the instrument 
readings are automatically recorded in the 
control room. On the third floor, immediately 
above the constant-temperature chambers, are 
smoke-testing rooms. Chimneys, lined with 
stainless steel, lead to these from the cabinets 
and terminate in them underneath cowls so 
as to minimize the effects of external atmos- 
pheric changes upon chimney draughts. Smoke 
intensity in the chimneys is measured by a 
beam of light, either direct or oblique, crossing 
the flue between windows, to a photo-cell. The 
windows are heated to prevent deposition from 
the smoke. The photo-cells are calibrated from 
time to time by inserting smoke-samplers into 
the flues. 

Heating appliances may thus be tested with- 
out their performance being affected by the 
measuring instruments. The tests will include 
variation of operating conditions and variation 
of fuels. 

The Heating of Houses 

One-third of all the coal consumed in Great 
Britain is used in the heating of private houses. 
The fuel consumption per dwelling in Britain 
was twice Wiat in pre-wai* Germany, the 
inefficiency being due to chimney waste, poor 
wall insulation, and room draughts. There 
has recently been some advance in heating 
apparatus, as regards output fi'oin fuel con- 
consumed. A remarkable portion of the D.S.I.R. 
research into methods of improving efficiency 
in domestic heating, however, is a full-scale 
experiment upon test houses under actual 
living conditions. One part of the experiment 
comprised the use of identical heating systems 
in eight houses which differed only in their 
manner of insulation. This investigation has 
now reached the stage when the houses have 
been lived in by families for more than two 
years. 

In the other portion of the experiment 
twenty houses were built at Abbots Langley 
in Hertfordshire, identical in design and 
materials, but with various heating systems. 
Ninety-two different appliances are being tested 
in them. During the first stage the houses 
were fully furnished but unoccupied. A team 
of observers simulated the occupation of each 
house by an identical family “X*’, consisting 


of a father, mother and two children of school 
age; the father had lunch away from home; 
special week-end diaries were planned. The 
lighting of stoves and fires, operation of 
cookers, drawing off of water, opening and 
shutting doors were carried out to routine. 

During the winter of 1947-48 nearly 2,000 
instrumental readings were taken every day. 
These included the various fuels, half-hourly 
temperatures, sunlight, winds and rates of 
ventilation. The first stage was completed in 
the spring of 1948 and the houses are now 
occupied by tenants. All tenant? were drawm 
from the local Housing List and ag»‘eed to 
the necessary conditions imposed. They pay 
normal rents; they use only stands d fuel 
supplied, and new standard cooking utensils 
supplied; their domestic ashes ard collected 
for analysis. Recording instruments installed 
in the houses are unobtrusive and are normally 
read only at the weekly collection oi rent; 
hut in an emergency a request may be made 
for special permission to enter. The tenants 
are expected to lead normal lives without 
interfereii(‘e. From the information gathered 
in the first phase of the experiment, allowances 
may be made for the effects of variations from 
normal, as regards the composition of families 
(all of which have children) and their habits 
of living. 

The experiment is an example of the applica- 
tion of the techniques developed during the 
war under the designation of Operational 
Research — the study of how things actually 
behave in practical use. The results will be 
available to the building industry and to the 
public. 

Time Study in Brick Laying 

It has been found that building blocks of 
different size and weight may be laid more 
speedily than standard house bricks. A work 
study has been made incidentally to the 
building of experimental houses for heating 
research by the British D.S.I.R., using blocks 
such as are actually in use in the building 
industry. They included blocks requiring one 
hand or two hands, and blocks requiring two 
men to handle. Separate time recordings were 
made of unit operations such as spreading 
mortar, plumbing and cutting, totalling over 
200,000 observations. Analysis of the records, 
which were made continuously throughout the 
working day for six months, showed an 
experimental error of less than 5 per cent., 
based on a 99 per cent, confidence limit. 

The results w^ere well defined and showed 
wide differentiation between the various blocks. 
The slowest were the common house bricks, 
which took four times as long to lay as the 
same volume of concrete blocks. For a one- 
man lift, time saved increases until the size 
of the block reaches that of twelve bricks; 
beyond that two men would be required to lift. 

The investigation concerned speed and not 
cost, which depends upon the relative local 
price of concrete. Under all conditions observed 
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the non-productive time was much in excess 
of the productive time of the workers, and 
much of the non-productive time could be 
eliminated by organization. To a lesser extent 
economy could be gained by improvement in 
methods, for which the study included time- 
analysis of the tasks incidental to the block 
laying, such as measuring detail and erecting 
doors and windows. (D.S.I.R. Technical Paper 
No. 1. National Building Studies — A Work 
Study in Block Laying. H.M.S.O., London, 1948. 
Price, Is. 6d.) 

Building Bricks 

The British D.S.I.R. has issued advice upon 
the manufacture, properties and appropriate 
uses of Sand-Lime Bricks. (Special Report No. 
3, National Building Studies. Price, Is. M.) 
Guidance is given to manufacturers upon choice 
of raw materials and precautions in manufac- 
ture. In the account of the use of the bricks 
it is noted that a cement-lime-sand mortar is 
more suitable than cement-sand mortars. 
Carvings in low relief have been made on 
sand-lime bricks, for example by Eric Gill 
upon the wall of the Mond Laboratory at 
Cambridge. 

A bulletin upon Clay Building Bricks has 
been prepared by the D.S.I.R. for the architect, 
manufacturer and builder. (Bulletin No. 1, 
National Building Studies. Price, 1.9.) The 
attention of the manufacturer is called to 
the availability of technical information that 
would enable savings in fuel and labour. 
Tests are described for strength, permeability, 
conductivity, weathering resistance and soluble- 
salt content. The bulletin points out that in 
many particulars the limitations of test data 
require that special attention should be given 
to design and planning. 

Wood Bending 

The Forest Products Research Board of the 
British D.S.I.R. has studied the theory and 
practice of the bending of wood for more than 
fifteen years and has now issued a book on 
the subject, Solid and Laminated Wood 
Bending. (H.M.S.O., 1948. Price, 5s.) It 

contains the result of laboratory research 
together with experience gained from contact 
with makers of furniture, sports goods, air- 
craft, boat builders and other users of bent 
timber. In the section on solid bending there 
are five chapters upon the selection and 
preparation of material, softening treatments, 
the making of various shapes and the retention 
of shape. Other chapters cover laminated 
bending, including selection of laminae and 
glues, and methods of accelerating the setting. 

Although the book is essentially a manual of 
practice, the final chapter gives such theoretical 
background as suffices to explain the adoption 
of the various procedures. 

Froaen Food Research Coordination 

A consultative group of research organiza- 
tions in frozen food has been formed in Great 
Britain under the chairmanship of Dr. 


Franklin Kidd, F.R.S. Its object is to exchange 
information informally upon current research 
into quick freezing processes, especiall^r to 
prevent overlapping and to discover gaps in 
programmes. The institutions in the group 
include the Low Temperature Research Station, 
Torry Research Station and Ditton Labcnratory 
of the D.S.I.R., together with the Research 
Associations in food industries, paiddbag and 
baking, and the Ministry of Food and the 
Fruit and Vegetable Preservation Research 
Station. The Secretary is P. R. P. Claridge. 
Pood Investigation Organisation, Lloyd*s Bank 
Chambers, Hobson Street, Cambridge, England. 

Aluminium in the Food Industry 

Although aluminium is inherently a very 
reactive metal, it is able to resist corrosion 
because of the highly protective film of oxide 
which normally coats it. Information and 
research upon the reactions between aluminium 
and its alloys with various food substances 
have been collected by the Low Temperature 
Research Station of the British D.S.I.R. and 
published as Food Investigation Special Report 
No. 50 (H.M.S.O., 1948. Price, 3«.). Funda- 
mental research included the action of simple 
aqueous solutions such as acids, salts and 
inhibitors, in relation to the structure and 
composition at the surface. 

There is no evidence that any properties 
injurious to health are imparted to foods 
which have been cooked or held in aluminium 
vessels; no acceleration of the destruction of 
vitamins appears in cooking; no catalysis of 
the oxidation or rancidity of fats; no effect 
upon the fermentation of yeast. The effects 
of food products upon the aluminium itself 
are considered in great detail in the report. 
The last portion discusses the various methods 
of protection, such as by oxide coatings, 
metallic coatings, cathodic protection, paints 
and lacquers. ^ 

New Steel Process 

A new process of making steel has been 
developed by the Iron and Steel Research 
Associatiou, which is sponsored by the whole 
industry. It consists essentially in the intro- 
duction of oxygen to the air blast of the 
converter. The results are a 60 per cent, 
increase in output, more flexibility of control, 
higher quality steel and the use of a greater 
proportion of scrap. In tests in a Leeds 
foundry the oxygen process produced a batch 
of steel in eight minutes compared with fifteen 
minutes by former methods. About 45 per 
cent, of the 400,000 tons of liquid steel pro- 
duced in Britain annually for castings is made 
in plant to which the oxygen method can now 
be applied. 

Food Inveitigatioii Board, D.S.I.R. 

The British D.S.I.R. has issued its flrst report 
since 1938 Upon work done in food investiga- 
tion. The type set for the lfR9 report was 
destroyed by enemy action. Even the short- 
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rauge research of directed character which 
occupied the Board during the war (such as 
on methods for disintegration) produced some 
fundamental discoveries. One of these was the 
reversible formation of starch from a form of 
simple sugar: the study of the reaction 
revealed the mechanism whereby the chain 
molecules of starch and related polysaccharides 
are built up from glucose units. 

Work begun in 1J^46 included chemical analyses 
upon the various meat tissues, in a broad 
attack upon the problem of quality; collabora- 
tion with the Agricultural Research Council 
upon potato problems: preservation of fruit by 
oily or waxy ‘skin coatings’; the salt-curing 
of herrings and the utilization of fish in dried 
form suitable for export. It has been found 
possible to express in a single set of curves 
the correlation between the proportions of the 
main constituents of meat animals and their 
variation during the growth of the animal and 
from breed to breed and species to species. 
{Food InveHtigation, 1940-1946. Annotated with 
references to all of the 223 papers published 
by members of the staff in the period. H.M.S.O. 
Price, 9d.) 

Aluminium Bridge 

The world’s first movable bridge of alum- 
inium alloy has been constructed at Sunder- 
land, England. It is of bascule (levered draw- 
bridge) type, 90 foot span, to carry full road 
and rail traffic. The total weight is 54 tons: 
the decrease in dead weight, compared with 
steel, radically affects design. It also decreases 
the power and time needed for the raising of 
the bridge, which is effected by a motor of 
20 horsepower in less than 75 seconds. Inci- 
dentally, the use of aluminium saves steel at 
a time of shortage. 

Industrial Research in Britain 

The Government of the United Kingdom is 
allotting £2,500,000 for industrial research in 
1949, compared with £470,000 a year before the 
war. The number of research associations has 
risen to 38 from 21 in 1938, and is still increas- 
ing. Some notable recent results include the 
firing of pottery in two days instead of eight; 
and a domestic fire grate with a heating 
efficiency of 37 per cent, with coal and 48 per 
cent, with coke, compared with 25 per cent, in 
existing domestic grates. The use of infra- 
red radiation has reduced the drying time of 
adhesives and paint (in the boot industry) 
from two hours to two minutes. Iron foundry 
output has increased from 2i million tons 
pre-war to 3i million tons; while a new product 
known as ‘nodular cast-iron’ has been developed 
with great shear strength and will be a suit- 
able article for export. 

London Institute of Ophthalmology 

An amalgamation has been effected between 
the medical schools of three London hospitals 
to form an institute specializing in optical 
diseases, for training in medicine and surgery. 
It forms one of the federated institutes of the 


British Post-Graduate Medical Federation of 
the University of London. The new institute 
was opened in November, 1948. 

County Colleges 

Thirty-four colleges are being established in 
the London area for boys and girls under 18 
years of age who have left school for work. 
Each will take 2,500 pupils, in groups of 500, 
on a one-day-a-week basis. All boys and girls 
under 18 years who are not attending school 
full-time must take compulsory courses at 
these County Colleges (including social studies, 
physical education and English) for 44 weeks 
of each year. The typical college includes an 
assembly hall, boys’ and girls’ gymm ia with 
changing rooms and showers, library, class- 
rooms, office and staff accommodation, book- 
stall and enquiry counter; with two acres of 
ground. 

Nylon Bandages 

Research on plastic dressings for wounds 
has been carried on at the Birmingham Acci- 
dent Hot-pital under the sponsorship of the 
British Medical Research Council. The aim 
has been to allow moisture to escape from the 
wound and the rkin while preventing the 
entry of liquids and germs. Experience in 
clothing troops in the tropics during the war 
show^ed that certain fabrics would allow the 
passage of water vapour (perspiration) but 
not of liquid water (rain). A wound dressing, 
however, must be capable of quick and com- 
plete sterilization, whether by heating or by 
antiseptics. 

The new dressing is of nylon film — not 
woven from fibres, but a uniform sheet. It 
fulfils the requirements mentioned and has the 
advantage of being transparent, so that the 
progress of a wound may be inspected without 
disturbing it. 

Moth Proofing 

Moth grubs are able to digest wool by break- 
ing down one of the linkages of the wool 
molecules. The new moth-proofing process 
developed in the United Kingdom changes the 
disulphide links so that the grub cannot digest 
them. The treatment is thus of permanent 
character, withstanding heat, washing and 
time. 

University Awards in Britain 

A Working Party, comprizing the universities, 
local education authorities, the Ministry of 
Education and other bodies, was established 
in the United Kingdom in 1948 to consider 
what measures should be taken to ensure that 
the increased number of places at the univer- 
sities would be filled to the best advantage. 
The Report of the Working Party suggests that 

11.000 students should receive aid from public 
funds each year out of a total of 18,000 students 
at the English and Welsh universities. These 
awards would include 2,000 State Scholarships: 

2.000 allowances from the Ministry concomitant 
with local entrance scholarships and exhibi- 
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lions; 7,000 awards from local authorities. It 
is recommended that the system of awarding 
help on condition of entering the teaching 
service should be abolished. The 7,000 remain- 
ing places at the universities would be divided 
among students from overseas, students with 
grants from other bodies, and students with- 
out financial help. It is recommended that 
normal rates of grant should be extended to 
cover university Vacations as well as Terms, 
and that the ceiling of the scale for calculating 
contributions from parents should be raised 
to £2,000. It is also proposed that State 
Scholarships should be tenable at universities 
within the Commonwealth and in foreign 
countries. 


The Scientific Societies 

Royal Society of New South Wales 

December : K. Brewer, Mineralogical examina- 
tion of soils developed on the l^rospect 
Hill intrusion, N.S.W. 

J. A. Dulhunty, Relations of rank to 
inherent moisture of vitrain and per- 
manent moisture reduction on drying. 

F. P. Dwyer and H. N. Schafer, The 
chemistry of bivalent and trlvalent 
rhodium. XI : The potential of the tri- 
valent quadrivalent rhodium couph': in 
sulphuric acid. 

F. N. Hanlon, Geology of the North 
Western Coalfield, N.S.W. VII: Geo- 
logy of the Boggabri District ; VIII ; 
Geology of the Narrabri District. 

G. D, Osborne, Note on the occurrence of 
tridymite in metamorphosed Hawkes- 
bury sandstone at Bundeena and West 
Pymble, Sydney District, N.S.W. 

G. D. Osborne, A. V. Jopling and F. W. 
Lancaster. The stratigraphy and general 
form of the Timor Anticline, N.S.W. 

N. C, Stevens, Geology of the Canowindra 
District, N.S W. I : Stratigraphy and 
structure of the Cargo-Toogong Dis- 
trict, 


Victorian Society of Pathology and Experimental 
Medicine 

December : S, Fazekas de St. Groth and M. 

Gilpin, The protective value of vaccina- 
tion against influenza. 

A. H. Elinor and L. A. Stocken, The 
estimation of creatine and creatinine. 

J. L. O’Connor, Observations on the 
viruses of Varicella and of Herpes 
Zoster. 

H. F. Bettinger and I. O’Loughlin, Preg- 
nancy test using the male toad. 

G. Christie (demonstration), Intravascular 
clotting. 

Royal Society of Western Australia 

December ; C. A. Gardner, Some rare Western 
Australian Plants recently rediscovered. 

L. Glauert, Some curiosities in Natural 
History. 

R. W. Fairbridge, Cuttle fish, 

C. P. H. Jenkins, The Jarrah leaf miner. 

Royal Society of Victoria 

December : J. E. Bradley, Tides of Hobson's Bay, 

E. D. Gill, Description and biological inter- 
pretation of some Victorian Hypostomes. 

Royal Society of Queensland 

October: O. A. Jones, Impression of travel 
abroad. 

November: I. M. Mackerras (memorial lecture), 
Alfred Jefferis Turner and amateur • 
entomology in Australia. 


Royal Society of Tasmania 

C)ctober : W. H. Hudspeth, The rise and fall of 
Charles Swanston of the Derwent Bank. 

G. K. Meldrum, Clover and infertility in 
sheep. 

Book Notices 

Elasticity op Wood and Plywood. D.S.I.R.,. 
Forest Products Research, Special Report No. 
7. By R. F. S. Hearmon. (London: H.M.S.Q., 
1948. 87 pp., 37 text figs., bibl. 6" y. 9i".) 

English price, 2.8. 

A summary of information for the research 
worker and designer, including a number of new 
results from the F.P.R. Laboratory. Part I deals 
with the mathematical theory and methods of 
measurement of the nine independent elastic con- 
stants of wood ; the effects of temperature, mois- 
ture. grain angle and shear extension coupling. 
It excludes strength properties such as fatigue^ 
impact and ultimate strength. Part 11 deals with 
the elasticity of plywood, relating it to the con- 
stituent woods and forms of construction of the 
ply. Part 111 deals with the buckling and deflexion 
of plywood plates, the buckling of plywood cylin- 
ders and the frequency of vibration of plates. 
Most of the work covered by Part 111 was done in 
America and Australia during the period 1939- 
1945 and much of it has previously appeared only 
in Australian reports which are generally inacces- 
sible. 

Food Production and this Consumption of Food- 
stuffs AND NuTiaENTs IN Austraua. Rcport 
No. 2 of the Commonwealth Bureau of Census 
and Statistics. By S. R. Carver. (Canberra, 
1948. 4 0 pp., 37 tables, fooLscap typescript, 

paper cover.*;.) 

A comprehensive review of food production and 
of the consumption of food.stuffs and nutrients in 
Au.stralia for the year 1947, with comparative data 
for the previous periods back to 1936. Allowing 
for foodstuffs exported overseas and for food- 
stuffs put to Industrial or other non-food use.s, the 
report enables estimates to be made of the quan- 
tities available for human consumption In 
Australia. 

It is noted that particulars in respect of glucose 
and breakfast foods from maize and rice are con- 
cealed as confidential. The section of the report 
which deals with the level of nutrient intake in 
Australia was compiled under the direction of 
Dr. F. W. Clements, Chairman of the Nutrition 
Committee. It does not attempt to compare Au.s- 
tralian figures with standard dietary require- 
ments, chiefly because much work has still to be 
done to establish human requirements for certain 
of the nutrients, such as vitamin A, riboflavin 
and niacin. The analysis, however, does indicate 
a deficiency in calcium intake, leading to the con- 
clusion that milk consumption in Australia could 
be increased with benefit to health and nutrition. 
There has not been any significant change in the 
intake of any nutrient in the past ten years. 

Similar reports will follow at six-monthly 
intervals. 


Thk Natural Lighting of Industrial BuiU)inqs. 
Part 2, Factory Planning. Australian Depart- 
ment of Labour and National Service, Indus- 
trial Welfare Division, Bulletin No. 11, 1948. 
(83 pp., 44 photographs, 17 diagrams, many 
text figs. 7" X 9J''. paper covers.) Price, 2* 
Obtainable from the offices of the Department 
in each capital city. 

The earlier part of this report, previously pub- 
lished. dealt with aspects of the measurement of 
natural lighting and with relation of actual 
measurements of Illumination in buildings to 
values predicted by medium of a factor deduced 
from the design plans of the buildings. The 
present report describes standards of natural light- 
ing considered to be economic, and provides simple 
practical methods by which they may he achieved* 
to replace customary rule-of-thumb methods. 
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Although much had been done overseas, there 
were no Australian standards of natural lighting 
design or» performance ; no recording of outdoor 
illumination In Australia or even meters capable 
of recording its higher values, rarticular atten- 
tion has been given to the saw-tooth roof, which 
is so common in Australian factories. Weaknesses 
revealed in lighting and ventilation performances 
raise the question of whether the saw-tooth roof 
is suitable for first-class industrial buildings not 
needing lighting for particular processes. Day- 
light-factor protractors, which enable lighting per- 
formance to be predicted from design plans, have 
been secured from the English D.S.I.R. and are 
available at low cost. The Bulletin contains 
various diagrams to aid scientific design, including 
sunlight penetration diagrams for the several 
capital cities of Australia. The investigations ot 
the Department show that standa'd natural light- 
ing can be obtained in Australia for ninety 
per cent, of the year. 

Lighting investigations have been accompanied 
by investigation of natural ventilation, using 
suction and pres.sure forces created by the wind, 
rather than convection currents. U appt'ars that 
standard ventilation also (fifteen changes per 
hour) can be obtained by natural means in a 
suitably designed building (in Melbourne) for 
ninety per cent, of working time. The Industrial 
Welfare Division is proceeding with study on 
meteorologicfil conditions in Australian industrial 
areas ; on the influence t)f thermal and atmospheric 
conditions on human beings at work ; and on the 
creation of internal air movement by utilization of 
external wind forces, Results will be puldished 
in a further Bulletin. 

Structural Requihkmknts for Houses. D.S.I.R. 

Nfitional Building Studies, Special Rei)ort 

No. 1, By F. (5. Thomas. (London: ir.M.S.O., 

10 IS. 0 pp.. with S pp. of plates. (>" > OJ". ) 

English price, Od. 

Traditional brick and stone houses were built 
for weather resistance and thermal insulation, 
without concern a.s to the load supported by the 
walls. Many new and unconventional forms of 
construction have been introduced to meet the 
Viresent demand for houses. They consist e.ssenti- 
ally of protecting walls and roof, together with 
floor-loading, hung ui)on some form of structural 
framework. It is economical to reduce the 
strength considerably below that of brit'k bouses. 
The D.S.l R. Building Research Station has made 
standardized tests upon full-.^cale models. The 
Report describes the acceptance standards finally 
adopted for static and impact strength and for 
stiffness ; it gives figures for typical floor and 
roof loadings, snow and wind loadings, and is well 
supplied with photographs. 


Letters to the Editor 

The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (7?) Views. 

The Editors do not bold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 

Original Work 

The Compofition of the Ethyl Ester of 
S<^ium Formyl-Acetate 

Since Piutti (1887) and Wislicenus (1887) 
first studied the products of condensation 
between ethyl-formate and ethyl-acetate in the 


presence of metallic sodium or sodium ethoxide, 
numerous workers have been trying to isolate 
and purify the expected ethyl-formyl-acetate 
It was, however, soon recognized that the free 
formyl-acetic ester is too reactive to be isolated 
as such, and so the endeavour ot the later 
workers was directed towards the preparation 
of its sodium derivative. A few years after his 
original discovery, Wislicenus (1901) pointed 
out that the percentage of sodium in the com- 
pound was too high for the presumed 
formula, NaOCH-CHCOOCA (or, OHC-CHNa- 
COOC.Hf,). Numerous attempts to purify the 
compound proved unsuccessful. Even as late 
as 1941, Cogan asserted the presence of sodium 
formate and sodium aceto-acetate in th sodium 
derivative of ethyl-formyl-acetate, Tnis was 
recently contradicted by McElvain and Clark 
(1947), who were not able to find any aceto- 
acetic ester in a product prepared ess<mtially 
according to the pi ocedure suggested by Cogan. 

In connexion with a comprehensive study 
concerning the optimum conditions for the 
preparation of sodium-formyd-acetate we have 
been abl ' to establish its composition as 
corresponding to the formula NaOCH=: 
CHCOOC,H.^ C,H ONa. This explains the high 
percentage of sodium as found by most re- 
searchers on the subject. In more than ten 
different preparations, obtained in differtmt 
solvents (ether, benzene) with different con- 
densing agents (sodium, sodium ethoxide), we 
were able to establish that the sodium deriva- 
tive, isolated and purified by trituration with 
ether, corresponds to the following analytical 
composition: Found Na, 21 to 22-5 per cent.: 
CoHr.O- (determined as Ci,Hr.OH according to 
the method of W. M. Fischer and A. Schmidt 
(1924, 192(D, 42-2 to 45-0 per cent.; OHC-CH 2 - 
COOCJI 5 (determined as its condensation 
product with aniline), 64-5 to 6 (i per cent. 
For the formula NaOCHr:CHCOOC;H,.C.H,ONa, 
the figures calculated are: Na, 22-.3; CgHfiO-, 
43-6; and OIIC-CH.-COOC.H,, 66-5 per cent. 

The possibility of improving the preparatii n 
of ethyl-formyl-acetate, and details of the 
analytical methods employ^ed, will be discussed 
in a forthcoming publication. 

Henryk Silberman, 

Sofia S ii.r er m a n - M a ri’ y n c e w a . 

University School of Agriculture, 
and Andrews’ Laboratories, 

Sydney. 

26 October 1948. 
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Rectified Radio-Frequency AppUcatione 

When titrations are carried out with a radio- 
frequency oscillator and a conductimetric tube 
by the author's rectified radio-frequency 
method (Blake, 1947), the meter readings are 
mainly dependent upon the capacitance and 
resistance of the radio-frequency circuit. The 
former remains constant while the latter will 
vary in accordance with the conductance of the 
solution with which the conductimetric tube is 
filled (Blake, 1948). 




The inductance of the radio-frequency por- 
tion of the circuit is negligible and its Imped- 
ance can be controlled equally well when con- 
ditions are reversed so that resistance is given 
a constant value and capacitance varied. The 
rectified radio-frequency circuit described 
(Blake, 1947) should, under this reversal, find 
application for other scientific purposes. Thus, 
the author has designed a simple chemical 
balance whicli has proved useful in conjunction 


with the rectified radio-frequency titration 
apparatus used when compounding solutions 
of various reagents. It is designed to operate 
from the same radio-frequency oscillator; it 
is sufficiently sensitive for preliminary weigh- 
ing prior to final matching against standard 
samples (Blake, *1948). 

The balance, Figure A, is based upon the 
lever arrangement employed by Whiddlngton 
(1921) for his heterodyne measurements of 
small physical quantities. The present method, 
though much less sensitive than that of Whid- 
dington, has the advantage of simplicity; as 
it is at least as sensitive as the average 
chemical balance, it is suitable for the purpose 
suggested. F is a strip of a resilient insulating 
material such as bakelite; C' and are two 
plates which form a small variable condenser. 
The former, C^ approximately 4 cm. x 2 cm., 
is fixed in an upright position on a support, 
U, which can be deflected slightly from the 
vertical by a thumbscrew, T: this adjustment 
is used when setting the sensitivity of the 
balance. The latter, C®, approximately 3 cm. 
X 2 cm., is attached to a small piece of drawing 
paper coated with shellac varnish, which acts 
as a suitable hinge and at the same time 
functions as an insulator between the con- 
denser plates, preventing them from touching 
one another: it also serves to damp the move- 
ments of F. 

When a weight, or a quantity of the sub- 
stance to be weighed, is placed in the pan Q, 
the plate of the condenser is made to 
approach nearer lo C“, thus increasing the 
capacity. The balance is connected in circuit 
as indicated in the figure. W is an adjustable 
counterweight; the thumbscrew T' and spring 
S' limit the displacement of F from the vertical. 

A Differential Circuit for Recording the 
Movements of a Standard Chemical 
Balance 

Figures B, C, D show the arrangement of a 
circuit similar to that employed by the author’s 
radio-frequency solution comparator (Blake, 
1948), which enables the movements of the 
indicating pointer of an ordinary chemical 
balance to be reproduced as galvanometer 
deflections. In Figures B and C, the Indicating 
pointer of the balance is at A; a small alu- 
minium plate, C^ is attached to it and insu- 
lated from it by an insulator, I. Close to and 
in front of C® are two slightly larger plates 

and C®; the electrical circuit is similar to 
that given previously by the author (Blake, 
1948). Plate C» is connected to the oscillator 
by an extremely fine flexible wire, X. The 
two metal rectifiers, Re and Re', are connected 
in opposition to one another and are also 
connected to a micro-ammeter or galvanometer, 
G, as shown in Figure D. 

The opposing voltages are brought to balance 
by means of a potentiometer, P, while the 
indicating pointer is In the central position 
on its scale, i.e., when the pans are balanced. 
When a weight is placed on a pan, the dis- 
placement of the indicating pointer to either 



1949 


THE AUSTRALIAN JOURNAL OF SCIENCE 


139 


side will then register as a galvanometer 
deflexion. The whole of the radio-frequency 
portion of the circuit, and the lead from the 
oscillator, are of course suitably screened. 

The Differential Rectified Radio-Frequency 
Circuit used to Displace the Optical lever 
System 0 / Blake's ebonite radiometer 

An arrangement similar to that shown in 
Figure A can be used in place of the optical 
lever system for recording the small move- 
ments of the ebonite strip in the author’s 
radiometer (Blake, 1944); alternatively, the 
differential circuit may be used. Either cir- 
cuit is easily adaptable for use with many 
other measuring or recording devices, relay 
operations and the like, where very small 
mechanical movements require translation into 
electrical impulses. 

G. G. Blake. 

School of Physics, 

University of Sydney. 

16 November 1948. 

h'efcrcvcvs 

Blake, G. G. ( 1944 ): Jour. Hoy, Sor. N.S.XW, 77, 
lOG. 

(1947); This Journal, iO, 80. 

(1948) ; This Journal, /i, 59. 

Whiddinoton. R. (1921): Wireless World, 8, 739 
(let'ture before the Wireless Society of Loodon, 
20 December 1920). 

Trant'Tatman Lower Devonian 
Correlation 

Professor Robin S. Allan (1947) recently 
described a new genus of strophomenid brachio- 
pod from the Reefton Beds (Lower Devonian) 
of New Zealand, which he called Maoristrophia. 
At that time, the only species known w'as the 
one on which the genus was founded. It is 
therefore of considerable palaeogeographical 
interest that this new genus has now been 
discovered in Australia. Three new species 
have been determined — one from Lilydale, Vic- 
toria (at three different localities), and two 
from the right bank of the Little Henty River 
about one mile south-east of Zeehan, Tasmania. 
Poorly preserved specimens of Maoristrophia, 
which do not lend themselves to specific deter- 
mination, have been collected from the Lyell 
Highway about twelve miles east of Queens- 
town, Tasmania. 

Edmund D. Gii.l. 
National Museum of Victoria. 

16 November 1948. 

Heferencc 
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Views 

Science and Human Conflict 

The A.N.Z.A.A.S. Conference this month held 
a discussion on the question, Ts there a scien- 
tiflc approach to problems of human conflict?*.* 
As, unfortunately, little time was available for 
active participation by the audience, I suggest 

* This Journal, 11, 126. 


that the discussion might be continued in The 
Australian Journal of Science. 

My chief criticism of the discussion is that, 
in spite of the ability of the two main speakers, 
we did not hear a scientific approach to the 
problem of human conflict as a whole. We 
heard instead an approach by scientists who 
were specialists in particular fields of science, 
and who tried to see how far they could apply 
their own specialized knowledge to certain 
aspects of a different field. The degree to which 
they were successful varied with the closeness 
of their particular fields to huiuan problems. 
Professor Burnet's immediate extrapolation 
from the henyard to human society was 
obviously unwarranted, whereas 1 ofessor 
Oeser was able to dea^ with some actual human 
problems. In both cases the method of 
approach limited the speakers to the fringe of 
the main subject, and no attempt was made 
to determine the relative importance of the 
various causes of conflict. Admittedly it might 
have been difficult to find speakers to make a 
unified approach to the whole problem, but the 
attempt should have been made. 

This compartmentalized approach can only 
lead to the type of unbalanced conclusion which 
is lesponsible for the public opinion, that scien- 
tists outside of their own particular fields are 
unpractical idealists. No one can dispute that 
the psychological causes of conflict discussed by 
Professor Oeser are important, but are they 
of major importance? It is unreasonable to ask 
ourselves only why people are willing to fight 
(physically or otherwise) ; we must also ask 
what they fight about. Tlu' most unaggressive 
man will fight if he has sufficient reason. We 
must also ask what are the material forces 
which compel men to fight, even if they do not 
wish to do so. The importance of these can be 
seen by considering the controls e.xercised by 
any government during a war. 

We should, of course, reform education and 
mental environment as suggested by Professor 
Oeser. We should begin at once; but it will be 
a long job. The conflicts which overshadow us 
at present threaten so imminent a destruction 
that they must be examined and resolved by the 
most direct methods available. While I do not 
deny the importance of the psychological issues, 
it seems to me that wm can obtain more imme- 
diate results by examining the material causes 
of human conflict. 

In conclusion, may I make a plea for a 
further development, at the next A.N.Z.A.A.S. 
Conference, of the very important beginning 
represented by this discussion. A fuller dis- 
cussion should be arranged, with more time for 
audience-participation (and more space for 
their accommodation). Possibly a whole day 
could be devoted to the subject. The organizers 
of the Hobart Conference are to be congratu- 
lated on taking this very important step, but it 
should only be regarded as a beginning. 

K. Rachel Makinson. 
National Standards Laboratory, 

Chippendale, N.S.W. 

19 January 1949, 
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Biological Growth 

Growth in Relation to Differentiation and 
Morphogenesis. Symposia of the Society 
for Experimental Biology, II. (Cambridge: 
University Press, 1948. 365 pp., numerous 

text figs, and tables. 6i" x 93'^.) English 
price, 36«. 

The multicellular organism normally starts 
its life as a single cell, the product of fertiliza- 
tion. This cell contains a nucleus of a definite 
gene-constitution, which is surrounded by cyto- 
plasm, also of a particular character. Sub- 
sequent growth involves not only cell-division 
and an increase in size, but also differentiation, 
in which cells develop in different directions 
into distinct tissues and organs. With few 
exceptions, however — and these in no way 
invalidate the generalization — the nuclei of 
all the cells comprising the organism may be 
assumed to have an identical gene constitution. 
If then the potential and aqtual development 
of the cell is controlled by its genotype, how 
does this differentiation (which must be con- 
sidered ultimately at the cellular level) come 
about? How and why does the same gene 
complex act differently in different cells of the 
body, and how are these various results co- 
ordinated to give a workable whole? This 
process of epigenesis has become one of the 
central problems of modern biology, by reason 
of its importance and absorbing interest. Its 
attack is demanding the use of all available 
disciplines — biochemistry, physiology, cytology, 
genetics and embryology among others — and 
at the same time it is bringing about a co- 
ordination of these disciplines into one bio- 
logical whole which could scarcely have seemed 
possible a decade ago. In particular, it is 
bringing the problems of the geneticist into 
this unity from a previously rather isolated 
consideration of the hereditary mechanisms 
of gene transfer. 

The book under review, which is the 
successor to the now well-known volume on 
Nucleic Acid, published by the same Society, 
is concerned largely with this problem of 
differentiation and epigenesis. It contains 
nineteen papers, and all of the authors may 
claim leading positions in their respective 
fields. In the majority of the articles there 
has been an emphasis on generalizations and 
explanatory hypotheses, even to the point of 
speculation, rather than on factual data. Since 
the various contributions are based on observa- 
tions of diverse biological materials and the 
authors have carried out their work from 
different premises and with different objec- 
tives, the existence of some diversity of opinion 
Is not unexpected. More surprising, perhaps, 
is the extent of conformity in the various 
hypotheses developed. As a consequence the 
hook in general gives the impression not only 
of a unification of biology, but also of the basic 


soundness of these hypotheses. The reader is 
impressed with the academic value of the 
work, and with its potential value in leading 
to a better understanding and control of bio- 
logical growth in many applied fields, not 
excluding the etiology of human hereditary 
diseases and of malignancy. 

Of the nineteen papers, eight deal .with 
strictly botanical matters. A group of three 
papers by F. O. Gregory, K. C. Haniner and 
R. Harder are concerned with the induction 
of flowering and reproductive structures In 
higher plants and with the control of this 
development by hormone systems dependent 
upon photoperiod and other environmental 
conditions. F. J. Richards deals with the 
origin of phyllotaxis: another group of three 
papers by E. Ball, Mary Snow and R. Snow, 
and C, W. Wardlaw are concerned with prob- 
lems of tissue differentiation and induction, 
a field in which animal embryologists seem to 
be well ahead. Wardlaw’s contribution, 
‘Experimental Morphology with Special Refer- 
ence to Pteridophytes’, in particular, empha- 
sizes the need for a knowledge of the nature 
of gene action in cell differentiation. The 
article by Heath and Holdsworth is concerned 
with the effect of photoperiod on hormone 
systems in the onion plant and with the con- 
sequent hormonal control of development, and 
might well have been grouped with the articles 
of Gregory, Hamner and Harder. 

Of the other papers, seven deal with zoo- 
logical subjects, and three are of a general 
nature. The final article, by J. H. Woodger, 
treats of embryology from the logician’s view- 
point, and discusses the building up of the 
science — the body of which consists of observa- 
tion, generalizations and hypotheses of various 
orders. Emphasis is placed on the importance 
and value of the higher orders of hypothesis, 
termed ‘key hypotheses’, and their suscepti- 
bility to confirmation and verification. This 
logical treatment* is, of course, applicable to 
other disciplines than embryology. 

V. B. Wigglesworth, in the first article, con- 
siders the role of the cell in determination. 
Competition between cells for hormones and 
inductive substances is subordinated to a con- 
cept of the organism as a self-regulating 
chemical continuum. J. Holtfreter’s article, 
which is in logical sequence, builds up a 
speculative but impressive thesis on embryonic 
induction involving inductive and morphogenic 
substances in the cytoplasm. These substances 
are assumed to occur in the basophilic granules 
(raicrosomes) of the cell cytoplasm, which 
Claude and Brachet have shown to be nucleo- 
protein in nature. The thesis seems com- 
patible with the plasmagene concept and with 
the concept of the enzymatic control of the 
cytoplasm as developed by Spiegelman in a 
later article in the book. 

C. H. Waddington, dealing with the genetic 
control of development, approaches the sub- 
ject from the angle of the experimental embry- 
ologist. Differentiation is regarded as due to 
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the synthesis of different types of cytoplasm, 
beginning with enzymatic differences, but self- 
reinforcing, and leading to inevitable canaliza- 
tion and irreversible specialization. Although 
he postulates an autocatalytic phase in the 
cytoplasm, he is chary of assigning to cyto- 
plasmic granules the full gene-like capacities 
of self-perpetuation and mutability of Darling- 
ton’s plasmagenes. H. Gruneberg, well known 
for his work on the genetics of the mouse, 
contributes a paper on ‘Genes and Pathological 
Development in Mammals’. In a discussion of 
the analysis of gene-controlled processes he 
develops his earlier thesis of the unitary 
nature of primary gene action, affirming that 
the apparent pleiotropism of many mammalian 
genes is due to coordinated or subordinated 
(indirect) effects. Hadorn then develops a 
concept of phase specificity in gene action, 
particularly with reference to the action of 
lethal factors in Drosophila. This phase speci- 
ficity may often be more apparent than real, 
since the final lethal result may occur at some 
normal crisis in the life cycle, and does not 
necessarily coincide with the period of physio- 
logical activity of the gene. 

The article on ‘The Nucleus and Cytoplasm 
in Differentiation’ by K. Mather explains the 
dependency of the cytoplasm on the nuclear 
genes in terms of substances which are pro- 
duced by the genes and pass into the cyto- 
plasm. Cell behaviour is claimed to depend 
immediately upon the constitution of the cyto- 
plasm with its permanent plasmagenes and the 
gene products derived from the nucleus, but 
the ultimate control is entirely nuclear. The 
existence of a lag in the modification of the 
cytoplasm by the nucleus, which may extend 
from one to many cell generations, is con- 
sidered to provide possibilities for a progres- 
sive change in the cytoplasm whilst the 
nucleus remains constant. This will permit 
cell differentiation. 

The article by S. Spiegelman on ‘Differen- 
tiation as the Controlled Production of Unique 
Enzyme Systems' provides an outstanding and, 
as a whole, logically satisfying hypothesis 
concerning the nature of gene action and 
differentiation at the cell level, and develops 
the plasmagene theory to a point where it 
gives a unification of the problems of classical 
genetics, cytoplasmic inheritance, cellular 
differentiation and enzymatic adaptation such 
as is found in the yeasts and bacteria. 

Although much of the speculation in manv 
of the articles may be proven incorrect in 
the future, it can only serve as a stimulus to 
present research, and the book should be read 
by all biological research workers and advanced 
students.. The format and printing of the 
book follows that of Volume I of the Symposia 
of the Society for Experimental Biology, and 
the various papers are adequately illustrated 
by diagrams and plates. Lists of references 
are given at the end of each article. 

S. Smtth-Whitf 


Agriculture 

New and Promising Varieties Recently 
Described in the LiTERA'njRi:, 7th issue. 
(Commonwealth Bureau of Plant Breeding 
and Genetics, 1948, 44 pp.) From C.A.B. 

Liaison Officer, 314 Albert Street, East 
Melbourne, C2. Price, 3.9. 2d. 

This publication presents, in tabular form, 
information as to agronomic characteristics, 
disease resistance and general adaptation of 
new and promising varieties of cultivated 
plants which have been recently described in 
the literature. Wheat, oats, barley, rye, maize, 
sorghum, rice, herbage grasses and legumes, 
root, vegetable and fibre plants, sug r cane, 
tobacco, hops, pepper and fruit ci ps are 
included. 

The matejial is based almost entirely on 
records in Volumes 15 to 17 of Plant Breeding 
Abstracts. References are quoted, t igether 
with the names and addresses of the institu- 
tions and organizations from which further 
information may be obtained. Australia’s con- 
tributions are restricted to several wheat 
varieties with one flax and one cotton entry. 

H. C. Trumble. 

Genetics 

The Gen Li lt s or Garden Plants. By M. B. 
Crane and W. .T. C. Lawrence. (London: 
Macmillan and Company Ltd., 1947. 299 pp. 
67 figs. 6" X 8i‘". ) English price, 16i\ 

The development of geneticai science has 
been intimately connected with the study of 
garden plants ever since Mendel carried out 
his classical experiments in the monastery 
garden at Brunn. Our cultivated plants give 
us the best demonstrations not only of the 
more complex effects of polyploidy in fertility 
and sterility, but also of the sample gene 
segregations on which the cViromosome theory 
of heredity is based All these and many other 
geneticai facts and theories are profusely 
illustrated in Crane and Lawrence’s well- 
known book. In this its third edition, it has 
been brought up to date in several minor 
respects. For example, the sections dealing 
wHth the induction of polyploids and with 
incompatability relationships in fruit trees 
incorporate new data. Fundamentally the 
book remains its old useful self and will con- 
tinue to be of value to the practical horti- 
culturist interested in breeding new and 
improved varieties of garden plants as well 
as to the university student in botany or 
agriculture. H. N. Barber. 

Mathematics 

Operational Methods in Applied Mathematics, 
2nd edition. By H. S. Carslaw and J. C. 
Jaeger. (Oxford: University Press, 1948. 
369 pp.) English price; 20.v. 

There are heretics in mathematics as well 
as in religion. Sometimes the heresy becomes 
orthodoxy: the work of the younger French 
mathematicians at the turn of the century, 
which so disturbed Hermite, is now part of the 
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received tradition; the ideas of Peano, which 
Poincar6 criticized so adversely, are now 
(with much of his notation) used by many to 
whom he is but a name. 

Heaviside, whose methods of solving differ- 
ential equations are explained in the book 
under review, was a born heretic: he always 
wanted to contradict something. He suggested 
a system of electromagnetic units, different 
from that accepted, which (though it is useful 
in some work) has not the universal fitness he 
claimed for it. He used divergent series in the 
days when Abel’s opinion — that they were the 
invention of the devil — was universally held. 
They are now used with the necessary restric- 
tions which Heaviside would have scorned. 
He was, like Gibbs, an early advocate of vector 
methods: the battle in this field has been won, 
though not all of his symbols are in use — 
while some may use Pot, only Heaviside uses 
Pan also. 

Lastly, we have his symbolic methods for 
solving the differential equations of physics. 
These deliver the goods, but the methods of 
their inventor were far from rigorous. In 
this they resembled the work of other pioneers, 
e.g., those who founded the ordinary calculus, 
or projective geometry. While it is trivially 
t^ue that if a theorem has not been proved 
rigorously it has not been proved at all, yet 
a method which works, without being rigorous, 
should not be ignored by the mathematicians 
but welcomed as a challenge. The ensuing 
rigorous investigations always do more than 
merely underpin: they reveal the limitations 
of the method, and without them the time 
comes when the method yields errors. 

For Heaviside’s work the rigour was pro- 
vided by Bromwich and Carson, as far as 
ordinary differential equations are concerned. 
Work still remains to be done on partial 
differential equations. Bromwich used con- 
tour integration; Carson used Laplace trans- 
forms. The former method has a nineteenth- 
century fiavour; the latter fills a niche in the 
very general work of the last twenty years on 
transformations in general species. 

When a book reaches a second edition, after 
its first has been several times reprinted, the 
contents are well known and it has evidently 
been approved by the public. The reviewer 
has only to add that he agrees with the public 
judgment, and to refer to the changes in the 
new edition. These consist of five additional 
chapters (100 pages) on impulsive functions 
(Dirac’s ^-function), theorems on the Laplace 
transform, solutions for large and small f, 
chains of differential equations, and boundary- 
value problems for ordinary differential equa- 
tions. Thus we have a book containing appli- 
cations to a large number of branches of 
physics. !|he pure mathematics is reduced to 
the necesBw^ minimum. 

If therelpj engineers or physicists who have 
not read the first edition, they should now 
repair their omission with the second. 

H. G. Foudbr. 


Radiophysics 

The Fundamental Research Problems of 

Telecommunications. D.S.I.R. (London: 

His Majesty’s Stationery Office, 1948. 

80 pp.) Price, Is. 6d. 

This publication summarizes the gaps and 
deficiencies in existing knowledge in the tele- 
communications field, as determined by a 
number of working parties appointed by the 
Telecommunications Research Committee (an 
ad hoc committee of the Department of Scien- 
tific and Industrial Research, constituted in 
March 1946). The working parties each con- 
sist of ten to fifteen representives from 
Government research laboratories. Service 
establishments, universities, and commercial 
firms. The subject is divided into nine sec- 
tions, one working party covering each of the 
subjects; wave propagation, line propagation, 
valve fundamentals, properties of materials, 
contact phenomena, circuitry, luminescence, 
photo emission, and television appraisal. Sum- 
maries and full reports of each working party 
are given. 

The reports vary in length, detail and types 
of research suggested. For example, that of 
the Properties of Materials party is a concise 
tabulation of important general research prob- 
lems in every section of this field; research or 
development of many materials with specific 
magnetic and electrical properties is suggested. 
The report on Valve Fundamentals, on the 
other hand, is disappointing, and the specific 
suggestions, particularly in primary ther- 
mionic emission, relate only to technical 
improvements which lead to no further under- 
standing of the basic physics involved, essential 
for further development of such cathodes. 
Two of the reports. Wave Propagation and 
Line Propagation, point out that just as 
important as the need for further research is 
the need for surveys of existing knowiedge 
and wartime research results at present un- 
published or published in widely scattered 
journals, sometimes of restricted circulation. 

In Circuitry, main emphasis is on the import- 
ance of the analysis and design of networks 
in terms of transients, the more direct tran- 
sient approach now being of major importance. 
One report, that on Contact Phenomena, points 
out that past investigations have been on 
mainly empirical lines and that what is now 
needed is a really basic investigation of the 
relevant physical and chemical behaviour of 
surfaces. In two cases it is considered that 
future planned research can only be effectively 
carried out by teams of scientists acting in 
close collaboration — electrical and chemical 
specialists in Materials; technical and psycho- 
logical workers in Television Appraisal. One 
remarkable omission is any reference to 
research on the factors affecting overall tele- 
communication system design, an extremely 
important subject with the advent of many 
and varied modulation systems, the Vocoder 
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and similar devices, the reformulated Hartley 
Law, etc. 

This publication should be valuable to 
workers on telecommunications as a survey 
of gaps in existing knowledge, covering the 
whole telecommunications field and presented 
by committees of research workers each of 
whom is a leading specialist in his own 
subject. 

R. E. Attchison. 


Industrial Elkc^tronics Rp:fm{f:i\cf, Book. By 
Electronics Engineers of the Westingliouse 
Electric Corporation. (New York: John 
Wiley and Sons, Inc.; London: Chapman 
and Hall Ltd., 1948. 680 pp., profusely 

illustrated with photographs and text-figs. 
U" X Hi".) Price, $7.50. 

Advancement in the industrial aspects of 
electronics since 1940 has been widespread and 
rapid: new techniques and developments in 
old methods have been many and varied. This 
book sets out to cover the industrial applica- 
tions of electronic methods and 'has been 
aimed at the practising engineer who is faced 
with the problem of understanding the under- 
lying principles as well as the scope and 
limiting factors of electronic apparatus as it 
is applied to industrial processes’. It is 
written by a group of engineers of the Westing- 
house Electric Corporation and co-ordinated 
by a second group of engineers of the same 
Corporation. 

A fairly extensive knowledge of funda- 
mentals is assumed. In the first three chap- 
ters a review of the physical background is 
given as a starting point for the development 
of the later parts of the book. 

Tlie kinetic theory of gases, atomic struc- 
ture, the electronic theory of solids, the 
theories of field emission, thermionic and 
secondary emission, and photoelectric emission 
are dealt with thus. 

Electron tubes, including X-ray and cathode 
ray tubes, are described in Chapters 4 to 10; 
circuit coiniX)nents, tuned circuits, filters and 
transformers are discussed in Chapters 11 to 14. 
The section on transformers covers the general 
design of communication transformers, includ- 
ing video and pulse transformers. Rectifier, 
amplifier and oscillator circuits, various con- 
trol circuits, transmission lines and antennae 
are covered in succeeding sections up to 
Chapter* 20. 

The remainder of the book, to Chapter 
gives various industrial applications and 
describes many types of equipment such as 
power rectifiers, Inverters, radio-frequency 
heating devices and power-line carrier equip- 
ment. Electronic control of motors and resis- 
tance welders, industrial X-ray, electrostatic 
precipitation and electronic instruments are 
lilso discussed, A short chapter on radar 
fundamentals and two chapters on mainten- 
ance conclude the book. 


The very large field which has been covered 
must necessarily constitute only an outline of 
the various subjects. Nevertheless the authors 
have set out to produce a handbook and in 
this respect have succeeded. A difficulty In 
writing a book in which a number of sub- 
jects are presented by different authors, is 
to co-ordinate the whole. There Is good con- 
tinuity throughout and the duplication ot 
subject matter has been kept small by careful 
editing. 

This volume will be found useful as a guide 
to the uses and practical possibilities of elec- 
tronic ( Qiiipment by graduates w’lo are enter- 
ing the field of electronics and find themselves 
faced with the problem of selecting one of the 
various methods possible in any engi *ering 
project. It is liberally illustrated ana there 
are good lists of references appended to nearly 
every chapter. 

R. F. Murphy. 

Spectroscopy 

The SpE(’TRo<iRAniic Aisalysis of Soils, Plants 
AND Rklated Materials. By R. L. Mitchell. 
(Technical Publication No. 44, Common- 
wealth Bureau of Soil Science, 1948. 
183 pp.) Obtainable from C.A.B. Liaison 
Officer, 314 Albert Street, East Melbourne, 
C.2. Price, 15.S‘. Sd. 

Spectrochemists who are interested in the 
analysis of non-conducting, refractory solid 
samples have been somewhat handicapped by 
the lack of a hook dealing specifically and in 
detail with their interests. This technical 
communication does not claim to be a text- 
book, but ‘an attempt to review the literature 
on spectrographic methods of analysis that 
are relevant to the investigation of soils, 
plants and related substances and to present 
some details of the methods of analysis which 
have been worked out in the Spectrographic 
Department of the Macaulay Institute’. Within 
the scope of these aims. Dr. Mitchell presents 
a very readable account of the subject. 

An outline of the fundamental principles 
of spectrochemical analysis is followed by 
detailed information on individual items of 
equipment. It is difficult to decide how much 
fundamental spectroscopic theory should be 
included in such a l)ook: the greater part of 
Dr. Mitchell’s ‘superficial discussion’ could 
perhaps have been omitted. The third chapter 
deals with the photographic plate, the micro- 
photometer, the stepped sector wedge and 
methods of photometry, including a good dis- 
cussion of background correction. Some loose 
phraseology is to be deplored: the implication 
of the Lambert-Beer Law is incorrect as it 
stands on page 26 and the expression on 
page 29, ‘the ratio of the log relative intensi- 
ties’ should read ‘the log of the ratio of 
intensities’. The section on the pliotographic 
plate is disappointing; no mention is made, 
for example, of the errors which are associated, 
some unavoidably, with the use of a plate. 
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Methods of analysis based on the flame as 
a source of excitation are thoroughly treated; 
both the Lundegardh and Ramage methods 
are included. Three chapters are devoted to 
methods using the electric arc as a source of 
excitation. Full details are given of the 
equipment and methods of the Macaulay Insti- 
tute and sufficient information about other 
methods. Analytical methods using sparK 
excitation are generally unsuitable for refrac- 
tory solids and are discussed shortly. A short 
chapter is given to an account of the direct 
measurement of intensity of radiation by more 
or less complicated photoelectric meters. 
Although this method of photometry has not 
yet been used to any extent in agricultural 
work, it can be expected to play an important 
part in the future. 

In the chapter on the determination of 
individual elements, the elements chosen are 
well selected to bring out points which will 
be helpful to the novice. The collection and 
preparation of samples is treated in detail and 
the section on methods of concentration is 
welcome because such methods will become 
more and more important as the agricultural 
chemist searches for elements at lower and 
lower concentrations. There is a useful section 
on the purification of chemicals and standards, 
which could have been, extended to advantage. 
The final chapter is on the application of 
spectrographic methods of analysis to agri- 
cultural samples and gives a concise summary 
of all work that has been done and of the 
results obtained. 

The only serious weakness of the book is 
the lack of any connected discussion on the 
accuracy of the spectrochemical methods, on 
the measurement of that accuracy and on the 
important sampling errors. Figures for 
accuracy given in spectrochemical literature 
are quoted. As the majority of these figures 
are meaningless and no attempt at critical 
evaluation is made, one would be wise to 
treat all of the figures with considerable 
reserve unless the literature is well known. 

A good bibliography of about 750 entries is 
included, practically all of which are of 
spectrochemical interest. Of the three appen- 
dices, the atlas of an arc spectrogram will be 
generally useful; the two tables are for par- 
ticular application only. The book should be 
read by every agricultural chemist who wishes 
to keep abreast of modern methods of analysis. 
It should find a wide circle of readers among 
those engaged in soil science and the related 
biological sciences. It could be read with 
profit and used as a handbook by all whose 
duties include the spectrochemical analysis of 
refractory soil samples. With some elementary 
spectrochemical knowledge and the help of 
Dr. Mitchell’s book, an aspiring agricultural 
spectrochemist should soon be on the highway 
to success. 

A. C. Oeirtel. 


Spectroscopy and Combustion Theory, 2nd ed. 
rev. By A. G. Gaydon. (London: Chap- 
man and Hall, 1948. 242 pp., 4 plates, 

13 text-figs., 7 tables. 6^ x 8J".) English 
price, 25s. net. 

In the second edition of this well-known 
book the author has added some new material 
and has brought thermochemical constants 
up to date, including the ever dubious heat of 
vaporization of carbon. The very brief intro- 
duction to molecular spectroscopy at the begin- 
ning of the book has not been expanded, but 
an extensive knowledge of this subject is 
evidently not required for an understanding 
of combustion processes. 

The chapter on hydrogen flames has beer 
enlarged, and a paragraph on the Hs-NgO flame 
added. A mechanism for the formation of CH 
radicals from Ca is discussed on page 46. A 
new theory to account for the formation of 
solid carbon in the flames of hydrocarbons is 
announced (pages 57-58). An additional chap- 
ter on continuous spectra and the role of 
latomic oxygen in combustion has also been 
introduced. 

Two new plates have been added to the 
second edition. Of particular interest are 
those of the spectra of the combustion of NO 
with Ha and CO. The book will continue to 
be a source of important information for those 
who are interested in flames and luminescence. 

T. Iredale. 


Zoology 

Field Guide of Birds of the West Indies. By 
James Bond. (London: Macmillan; New 
York: The Macmillan Company, 1947. 
257 pp., map, coloured plate and 211 line 
drawings. 5" x 7i".) English price, 19s. 
net; American price. $3.75. 

Dr. Bond, who is Associate Curator of Orni- 
thology at the Academy of Sciences, Phila- 
delphia, is a noted authority on birds, and Js 
to be congratulated on the production of this 
useful and much needed book. The magnitude 
of condensing scientific writings and repro- 
ducing the information in popular form can 
only be fully appreciated by those who have 
attempted this type of work. 

This excellent little book would have been 
considerably improved by the inclusion of a 
key to the species, or even genera, however 
simply prepared; but the omission is largely 
offset by the excellent line-drawings and the 
careful descriptions of essential colours, 
measurements and other features associated 
with field or workroom identifications. 

Though written in popular style and pre- 
pared for the field observer In particular, the 
book would be indispensable to any pro- 
fessional or lay ornithologist visiting the 
West Indies. It would be a very useful addi- 
tion to any ornithological library. 

J. R. Kinohobn. 
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Summary 

A system of categories is described, being of a 
wide range of applicability to the natural sciences, 
particularly to the geological sciences. The 
categoiies are the Ultimate Irreducible Modes of 
Being of Natural Units {Entities of Nature) as 
perceived through the Senses. They are divided first 
into two orders, represented by the twenty-four 
Categories of Substantial Being and the four General 
Categories of Existential Being with respect to Space 
and Time. 

The categories are combined wdth the Four 
General Physical Conditions of the Atmosphere as 
perceived through the Senses^ namely the Caloric, 
Humidity, Light and Pressure of the atmosphere, 
called the C-H-L-P-World. Those physical con- 
ditions are not categories as such — because they 
do not refer to ‘natural units exhibiting bomidaries 
perceivable through the senses’ — but they are 
categorical concepts — because the sense operations 
through which they are recognized are of an 
ultimate and irreducible nature. 

The highest principles of division and grouping 
of the new system of categories are the forms of 
apprehension, space and time. The system is 
called the Tetraktys, because of the fourfold, 
partially tetrahedral, spatial arrangement of its 
parts and elements. 

The Tetraktys was developed from, and is 
applicable (withoiit restriction and modification of 
its original form) to any natural units corresponding 
to a complex of certain conditions of a very 
elementary nature, called the Natural Conditions. 

The working conditions of ordinary geological 
field inv'cstigations correspond in nearly all points 
to the natural conditions of validity of the 
Tetraktys. Furtheirnore, the majority of the 
ordinary methods of investigation used in the 
geological laboratory are so closely cormected with, 
and controlled by, the use of the ordinary senses, 
that they are called the Near-Natuml Working 
Conditions (examples are rock and mineral deter- 
mination by moans of the external characters ; 
the blowpipe ; simple chemical tests ; oven the 
polarizing microscope). This makes possible the 
use of the Tetraktys in the most diverse parts of 
geological and mineralogical investigations. 

Only outlines are given of the method by which 
the Tetraktys was first deduced, namely from a 
comparative study of the meaning of the common 
names for natural things, and their use as homonyms 
and synonyms respectively. 

The system of categories shows close coincidence 
with the elements and the working conditions of 
R, Jameson (1816) : Tabular View of the External 


Characters of Minerals, and it exhibits the closest 
relationships with Aristotle’s System of Categories 
in as much as it is applied to Natural Science. 

The Tetraktys fully embraces, and completes, 
the Schedule for the Field Description of Sedimentary 
Rocks compiled by. American sedimentary petrol - 
ogists (Goldman, 1922). The scheme of the 
Tetraktys can immediately be used for building 
up schedules for the field investigation of any 
geological units (lithological, mineralogical, 
palaeontological, etc.). A Schedule for the Field 
Investigation of a Volcanic Neck or Neck Formation, 
built uj) on the scheme, is represented in full detail. 
The natural relationships (temporal, spatial, 
genetical, etc.) of these natural units can 
immediately be expressed in the categorical terms 
of the Tetraktys. The very numerous combina- 
tions possible between the parts and elements of 
the Tetraktys can immediately be subjected to 
mat hema t ical calculations . 

Extensive studies into the literature on mineral 
determination prove that the TetraktYs esn be 
made a basis for the whole process of mineral 
determination. 

In conclusion a Thought-Scheme is given, called 
Investigation of a Natural Unit. The scheme 
illustrates the interconnexion of the four constituent 
parts of any complete investigation into a natural 
unit ; namely, Observation (through Sense-percep- 
tion), Determination (through Discrimination), 
Classification (through Grouping), and Description 
(after Naming) of the natural unit. The thought- 
scheme represents the general key to alJ main 
typos of application of the TetraktVvS. 

Introduction 

’J''he Tetraktys, or System of the Categories of 
Natural Science, described in this paper wtis first 
presented in an address delivered to the Geological 
Section of the Royal Society of New Soutli Wales 
on 23 July 1948. A short summary of the address 
has been published in This Journal (Koch, 1948). 

This first presentation of the new system of 
categories was carried out in the form of a detailed 
comparison of all of its parts and elements (as well 
as their interconnexion) with all parts and elements 
of the Schedule for the Field Description of Sedi- 
mentary Rocks (Goldman, 1922 ; Twenhofel, 1926). 
It was showTi that there was no element, not even 
the most specialized detail in the schedule, for 
which a corresponding place (or number of places) 
could not be found in the Tetraktys. On the 
other hand, only half of the categories or categorical 
concepts of the latter proved to be covered by 
corresponding elements of the Schedule. 
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This result of the comparison — -which will be 
published in full detail later — appears to be the 
more remarkable as the new system of categories 
was never intended to be limited to the purposes of 
sedimentary petrography or to the geological 
sciences only. On the contrary, as will be shown 
in the following pages, this system of categories, 
according to the general method of its deduction, 
and as indicated by its name, is not restricted to 
any particular part of Natural Science ; inasmuch 
as the objec'ts of tht^ sciences to which it may be 
applied correspond to certain elementory conditions. 

Nevertheless, for (certain reasons explained in 
this Paper, the Tetraktys proved to be particularly 
applicable to the investigation and representation 
of the objects of the geological sciences. In view 
of the liighly general character f)f the system, and 
in order to avoid unnecessary repetition of the 
data which are common to all of its applications, 
it appears desirable to introduce the new system 
first in a more general picture, emd os a self-con- 
tained unit. Furthermore, since the other 
fundamental schemes with wtiicli it will be compared* 
and the objects to which it will be api)Uod, ait^ all 
of an empirical character, it scorns sufficient to 
introduce the Tetraktys first as an empirical 
structure, and to keep thcoreti(‘al discussions to a 
minimum. 

Questions as to why the Tetraktyi^ should have 
this particular form and no other- -this pai’licular 
number of elements and no rnortv — cannot he 
solv*ed by the theories of any particular braneb of 
Natural Science alone. Tie* fi’.'l discu.'^sion and 
scientific proof for these (juestions ha\*e to l»e 
founded on a.hrcaider basis, ('xtending o\ or wide 
fields of tire most diverse scitmees and philoHoph;v'. 

The Tetraktys: Its Deduction^ 
Relationships and Applications 
Part 1. 1. General Definitions and Explanations 

(a) Preeenkition fwd StwJjf of the Tptraktifs 

The Tetraktys, or System of th(> Categories of 
Natural Science, is shown in Table 1. This table 
illustrates the different categoi'ics and categorical 
concepts as well as all other parts and elements 
of the system, in their spatial arrangement and 
i nterconnexion . 

The text used in the Table rt>presents the shortest 
possible form of expression of these concepts in 
words, used either as names or in incomplete 
phrases. In order to assure the highest degree of 
clarity of the Table, the number of words used for 


its text had to be kept as small els possible, totalling 
about one hundred and sixty. Those words, 
therefore, have to bo considered rather as signals, 
or word-symbols, of the concepts designated by 
them. In certain instances, they cannot l)e 
considered as rendering the complete meaning of 
theses concepts, in view of their highly abstract 
and condensed nature. 

It is therefore recomrnerjded, particularly in the 
beginning of study of the Tetrakt^L’s, that this 
Table be always used in connexion with tl*e full 
text of tlie definitions as given on pages 3 -16, 
which embraces all the categories and caiCf wical 
concepts represented in the scheme. The Table 
should also be used constantly in connexion with 
the Schedule for fhe Field, Invcstigatiori of a Vol^unic 
Neck or Neck Fonnaiion, pages 24-25, which 
illustrates all categories, etc., of the Tetraktys by the 
different phenoniena exhibited by an eruptive 
body as a iiaf ural unit or entity of Nature. 

{b) The Nanu 'Tetraktys' 

The name Tetraktys was (diosi'n for the following 
reasons. When vT’itten as ‘Tetraktis' — i.e., with 
‘i' — the word can be considered a.s composed of two 
Greek eloments, namely : ztTpy. oV7rr/ -‘four’) and 
(XxrCc; {aktis -‘ray’). The meaning of the name 
then is : The fottr-rayed. It refers to the most 
characteristic feature of the Tetraktys, namely the 
four rays radiating at equal angles from its centre, 
to the <‘orners of a tetrah(‘dron— -whicli corners 
represent the eeiitres of hair' Spheres of Categories. 

Wh(‘n wi’itten as ‘Tetraktys' — i.e., with ‘y’ — 
the meaning of the word can bo rendered as entity 
consisting of four things (Delattc, 1915, p. 249 ff.). 
In this form the name rofei's to tht‘ fact that tire 
whole I'etrak(\s, as W(‘]I as many concepis of the 
philosophical system of whicli it is only one 
constituent part, arc chara<l (‘rized 1)\ groups of 
four elements. Such groups of four elements or 
concepts are called Tetrads. 

The name Tetraktys occurs in the earliest period 
of Old (iireek Philosophy, where it designates one 
of the most fuiidameMtal concepts of the 
Pythagoman doctrine. Altliougli tlie dc( per roots 
of this doctrine ha\a' been kept in the utmost 
secrecy, the important role attributed to he number 
Foitr, as well as the fourfold structun' of certain 
fundamental concepts of the I’ythagorean 
philosophy, is apparent. 

(c) Definitian of a Natural Unit 

A Natural Unit, in the sense of the System of 
the Categories of Natural Science, is any part or 
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Table 1 

System of the Categories of Naturae Science 
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phenomenon of the natural nnaterial world which 
exhibits boundaries perceivable through the senses. 
The definition of a natural unit is not restricted 
to units of substance alone, but it also embraces 
units of natural happenings marked by discon- 
tinuities or c.hanges in the general character of these 
happenings. A cycle of rhythmic sedimentation, 
or of rhythmic precipitation or crystallization, or 
even a tune from a bird’s song, is such a natural 
unit of happenings. The symbol designating any 
natural unit of substance or happening is U. Any 
other natural unit different from U is symbolized 

IJ\ etc. ; or T/ , V etc. 

’ ’ n* o' 

Some of the parts or happenings of the material 
world of Nature exhibit more distinct or better 
developed boundaries than others. An idiomorphic 
crystal of the mineral gypsum embedded in a mass 
of clay, oi- a l)ird in tlie air, represents a better 
defined unit than, for example, a certain fibre out of 
a compact mass of fibrous serpentine, or one out of 
the innumerable organisms which live together in 
a colony of sponges. Ortain natural units, 
therefore, ctm be said to be more distinct units than 
certain others. It depends on the choice made 
by the perceiving person, as to which one out of 
the unlimited number of possible natural units 
should be the unit of one act of obsen ation or chain 
of observations. The observing person decides 
which is to be the unit, in a certain moment or 
Ijeriod of time, of which the combined multiplicity 
of properties or ptienornena shall be observed 
through all senses possible, or through those senses 
which are intentionally directed iipon it. A natural 
unit, therefore, is always defined with respect to 
the person. Me, who perceives it. 

Furthermore, it depends upon .selection or choice, 
in other w^ords, upon an at t of wdll, which boundaries 
perceivable shall be taken in a certain afd or chain 
of obseivations, to bt^ the l)Oundaries of the unit to 
which these observations shall be confined or on 
which they shall be (‘cntred. This choice, then, 
is independent of the fact, from wdiicdi units IJ', 
U'\ etc. (of higher order) the unit U in question is 
separated hy the btuiiularies chosen ; and 
independent also of the existence of units (of lower 
order) into which the unit V appears divisible by 
inner boundaries included in the boundaries first 
chosen. 

The scheme of the Tetraktys shows the spatial 
arrangement of all categories or ultimate modes of 
being of a chosen natural unit, irrespective of the 
existence of other units (of either higher or lower 
order) with wdiich the first chosen unit coexists in 
the world of Nature. At the same time, the 


Tetraktys contains all categories by means of which 
€Uiy mode of connexion of one given unit, C7, with 
another unit, U\ can be expressed in categorical 
terms and symbols. Connexion of a given unit U 
can exist either with another unit U' associated 
with it, or with a unit U" of higher order than 
itself and therefore embracing it, or with any unit 
U'" of lower order than itself and therefore embraced 
by the first unit U. 

In the practical case of a geological field 
investigation, a geological unit may present itself 
as a quite distinct unit ; for example a conical hill 
of basalt arising from a plateau built up of sediments, 
or the well preserv ed calcareous shell of a br» hiopod 
embedded in marl. In other cases the geologist 
rnay’^ bo forced to select, as a unit of a sedimentary 
rock, a small layer of sandy shale exhibiting only 
transitional ‘boundaries’ with more (dayey beds. 
In certain cases, particularly of sedimentary 
petrography, the selection of the unit to be 
designated and dealt with as a unit of investigation 
is a fairly deliberate one. 

The first step to be taken in making a detailed 
geological or petrographical field investigation is 
to choose the right unit or entity of Nature. This 
ma>' sometimes be a rather difficult fask ; for 
example, in the case of certain tyqies of para- 
magmatic ore deposits irnpeifectly exposed by 
denudation. Success, or rapid progress of the 
investigation, depends to a considerable degrtje on 
the initial clioice of the unit. 

Nevertheless, if it Vieeomes apparent in a more 
adv^anced stage of tlie iiu.^estigation that the first 
<‘hoiee or selection of the unit was not the best 
possible, there will always l)e the o})j>ortunity of 
changing over to another unit proving to be more 
distinct and more easy to describe than the 
first chosen. 

The seeond stei). no less important for the 
suceessful progress of sneh an investigation, is 
to find out that particular category, or those 
categories or modes of bedng, w hich correspond as 
closely as possible with the relationship between 
tlie main unit investigated and the other natural 
units associated with it or included in it. Tlie 
importance of this point is illustrated in Part 
IV, 2 (u), in eonnoxion wdth the ebrstriiction and 
ii.se of schedules for geological field investigations. 

(d) The Natural Conditions of Validitg 
of the Teiraktyfi 

The Natural Conditions are a complex of 
conditions of elementary character with respect 
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to which the Categories of Natural Science are 
defined. They constitute, in their entirety, a 
system of concepts somewhat analogous to the 
system of categories. 

This system of the Natural Conditions is not the 
product of deliberate selection, but was found 
(and recognized as a well defined complex) together 
with the empirical deduction of the categories as 
described in Part II, pages 16-18. This complex 
therefore represents the whole of the conditions 
under which the Totraktys or System of the 
Categories of Natural Science is valid. For example, 
the Tetraktys can immediately be applied, without 
any further restrictions or modifications, to the 
representation or investigation of the phenomena 
of any miits (of substance or of happening) which 
correspond to these natural conditions. 

Of the complex of natural conditions, only that 
part is quoted below which is indispensable for 
the discussion of the problems dealt with in this 
Paper, as well as for the understanding of the 
examples illustrating them. Inasmuch as these 
Natural Conditions refer to the material world, 
they are defined as follows ; 

(i) Tlve natural unit, or entity of Nature, of 
natural origin, in its natural surroundings 
and connexion, not influenced or modified 
by artificial or technical means or procedures 
of man. 

(ii) The observing person. Me, in the state of 
full consciousness and health, and in mil 
possession of normal senses and sense-organs. 

(iii) The sense-contact by which the natural 
unit comes into existence in my conscious- 
ness, established in the natural way, not 
produced by artificial means or methods, 
or intensified in degree by use of artificial 
jneans. 

Inasmuch as the immediate results of the sensa- 
tions felt by the perceiving person may be put into 
words (which is by no means necessary in all cases 
of observation), the Natural Conditions are extended 
in such a way as to cover also the existence of the 
natural unit as a concept of mind : 

(iv) The judgments nlade concerning the sense 
perceptions, and expressed in words (spoken 
or written), shall be direct ones, representing 
only statements about the content of the 
sensations themselves. Results obtained 
from chains of syllogisms, or from the 
application of mathematical calculations to 
the s^ise data, are not included in the 
Natural Conditions, even when these 
syllogisms and calculations refer ultimately 


to sensations received in accordance with 
the Natural Conditions as given above. 

Any sense-perceptions received through use of 
artificial means, or under artificial circumstances, 
or referring to units which are not natural, are to 
be considered as made under artificial conditions. 

In view of the rigorous and exclusive character 
of these Natural Conditions, the question has to 
be discussed as to what degree of con’espondence 
there is between these conditions and the objects 
of the geological sciences or the ordinary methods 
of geological and minerological investigation. 
Obviously the extent to which the Tetraktys will 
be applicable to the geological sciences depends 
on the similarity of these conditions (see 
pages 20-22). 

(e) Categories of Natural Science and their 
General Characters 

(i) The Categories as Such. A category in the 
sense of the System of the Categories of Natural 
Science is the concept of an ultimate irreducible 
mode of being of a distinct natural unit recognized 
by sense -experience carried out under certain 
definite conditions called the Natural Conditions. 

The categories contained in the Tetraktys are 
divided into two orders of categories — the ordinary 
categories and the general categories. To the 
former order belong the Substantial Categories, 
as being of an ultimate and irreducible character, 
and therefore categories in the proper sense of the 
definition given above. To the latter order belong 
the General Categories of Existential Being as 
discussed and defined in Part I, 2 {d). 

Within the precincts of the Categories of 
Substantial Being (or Substantial Categories), 
further distinctions based on direct sense-percep- 
tion can be made either with respect to degree or 
intensity, or to kind, of these modes of being. 
The concepts of ‘heavy’ and ‘light’ are such 
distinctions with respect to degree, made within 
the precincts of the category Weight, cat. Ill—h. 
‘Yellow’ and ‘red’, ‘sweet’ and ‘bitter’, are examples 
of such distinctions with respect to kind, made 
wit/hin the precincts of the categories Colour, 
cat. and Taste, cat. IV — a, respectively. 

One of the general essential characters of a 
category is that it cannot be deduced logically 
from another category of the same system. It even 
seems that a category caimot be derived at all by 
any direct logical procedure, but only indirectly 
from very great masses of synthetic judgments, 
as illustrated by the deduction of the Categories of 
Natural Science (see Part II). Another essential 
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character is that the categories belonging to the 
same system cannot overlap one another. In other 
words, the precincts of these concepts must be 
perfectly separated from one another. Conversely, 
it is not possible to prove by simi^lo logical 
argrunentation that a certain concept is a category 
belonging to a certain system. This is merely to 
be proved empirically by as many illustrations 
of that category as possible ; in other words, by 
the application of the category in question to as 
many different empirical facts of the reality of 
Nature as possible. 

The proof for the categorical character of the 
Categoiies of Natimal Science, therefore, is a proof 
of probability, gaining in strength l)y every empirical 
fact of tlie world of Nature to which it can be applied 
in accordance with the definitions and conditions 
giv^en in this Paper. This proof of probability 
will be particularly strengthened once the applica- 
tion of the Tetraktys is extended to parts of Natural 
Science far beyond the precincts of the geological 
sciences ; for example, to the empirical facts of 
botany, zoology, meteorology, etc. ; and, not 
least, to the knowledge and representation of the 
states of health of the human body as recognized 
by medical diagnosis, which is leased mainly and 
ultimately on sense -fx'rception. 

(ii) The Categories in Combination. Two or more 
categories belonging to the same system can have 
certain characters proportionally common. 1’hey 
then form groups, or sub-groups, or Spheres of 
categories each characterized by certain characters 
specific to the categories of that group. A certain 
group of categories is distinguislicd from another, 
or from all others, by such group -characters. 
Some of the characters distinguishing the four 
Spheres, I to I V, of the substantial categories are 
given below together with the delinitions of the 
different categories building up these Splieros (see 
pages 1 0 11), 

Once a sufficient number of sy:)ecific characters 
of groups or sub-groups have been foimd out 
empirically, those group -characters can be used 
in turn for improving the formulation (i.e., the 
precise expression in wnrds) of the categories 
embraced by that group. Extensive use of this 
principle was made during the process of the 
deduction and improvement of the Tetraktys. 
Details of the process cannot be given in this 
Paper, because it required several ten -thousand 
individual acts of flunking during the empirical 
deduction of the system. 

With regard to the Tetraktys as a complete 
system or totality of categories, the following 


essential characters of this system have to be 
mentioned here ; namely, the Homogeneity and 
the Invariability of this system. First, the 
Tetraktys or System of the Categories of Natural 
Science is homogeneous with regard to the funda- 
mental principles with respect to which all of its 
parts and elements are defined and connected 
uniformly. Secondly, the form or pattern of the 
Tetraktys is invariable with respect to its applica- 
tions to the most diverse facts of the reality of 
Natiure. Whatever is expressed in terms of the 
Categories of Natural Science does not require 
any modification of the original (geometrical) 
form of the Tetraktys as represented in 1 >lo 1. 

(/) The Tetraktys as a Spatial Configuration 
and Thought-Scheme 

The Tetraktys is called a System, not a Table, 
of Categories. The latter word, which involves 
the idea T arrangement in a plane and which is 
ordinarily used in plulosophieal terminology for 
Aristotle’s system of categories, should be avoided. 
The spatial configuration of the Tetraktys is to be 
considered as its most (essential feature, distin- 
guishing it from other schemes wliich have been 
develojied for similar or moie specialized purjiosos. 

The adequate representat ioo of the Tetraktys, 
therefore, is a three-dimensional model. Such a 
model, representing the e<'r'tigviration of the 
twenty-four substantial categories, was shown on 
the occasion of the address mentioned above (Koch, 
1948). Fur all ordinary purposes, the I’etraktys is 
shown or used in the form of its projeciiou on to a 
plane. Tlio method used for its ])rojectiou in Table 1 
and Fig. 1 is the elinograpliie yjrojoction (Tutton, 
1922) which is in general use for crystal di’a wings or 
the illustrations of crystallographical publications. 
1^'or other purposes, other methods of projection 
may be chosen ; for example, in the (construction 
of forms showing the pattern of the Tetraktys as a 
whole, or of its different parts. I’hese forms ajre 
used in connexion wdth schednles for geological 
and other investigations in the field as well as in 
the laboratory (see pages 24-25, 29). 

The leading principle in choosing the method of 
projection and grouping of the different parts of 
the Tetraktys should always be that the Terms’ 
used for its practical applications may help to 
explain the spatial interrelationships of the facts 
and concepts plotted on them and to illustrate in a 
visible scheme their innumerable possibilities of 
combmation with one another. Finally it may be 
mentioned that the Tetraktys, as it is pi'esented in 
Table 1, is to be considered as a Thought-Scheme 
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showing in visible arrangements the spatial inter- 
oonneirion of certain distinct concepts of the mind, 
such as the categories, categorical concepts, etc. 
(see pages 29-30). Groups of four elements, called 
Tetrads^ play an important role in the Tetraktys 
as well as in other thought -schemes. 

Part 1. 2. The Tetraktys, its Parts and Elements 

(a) Division and Parts of the Tetraktys 
As shown in Table 1 and illustrated by the 


because of the tetrahedral arrangement of 
the four Spheres around the centre of the 
system. 

(h) This central group of the substantial 
categories is surrounded by another group, 
of what are called the Four General Existential 
Categories, or the General Categories of 
Existential Being. Their geometrical arrange- 
ment, as well as their symbols (geometrical 
and letter-symbols), is shown in Fig. 1. 



Figure 1 

Gkometricai, Confioukation and Symbols of ihe Tetraktys 


schematic Fig. 1 , the whole Syatem of the Categories 
of Natural Science is divided, first of all, into four 
main constituent parts ; partially surrounding, 
partially penetrating, one another. 

(i) The central part of the system is occupied 
by a group of twenty-four categories 
distributed on four sub-groups of six each. 
These sub-groups are called Spheres of 
Categories and are numbered / to IV. The 
totality of these twenty -four categories is 
called 4^he Substantial Categories, or Categories 
of Substantial Being. Their spatial con- 
figuration is callefl the Tetraktys proper. 


(iii) The combined complex of the substantial 
and existential categories is surrounded by 
what is called the World of Caloric, Humidity, 
Light and Pressure, abbreviated the C^H-L-P- 
World. Its synonymical name is : The 
Four General Physical Conditions of the. 
Atmosphere as perceived through the Senses. 
These four general physical conditions 
have no definite geometrical ‘place’ or 
‘locus’ in the configuration, except that 
they surround (and penetrate) in their totality 
the complex of all other categories. In 
Table 1 this faet is symbolked by indicating. 
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both on the left and right sides of the 
complex of the categories, the names or 
symbols of the C-H-L-P-World. 

(iv) The system as a whole is penetrated both 
by a plane, S, and by an axis, T, which are 
perpendicular through one another, and which 
both go through the centre, ?7, of the system. 
This plane is called the Plane of Co-ordination 
in Space ; the axis is called the Axis of 
Succession, in Time. 

The spatial configuration representing tlie whole 
of the System of Categories of Natural Science in 
its entirety is called Pan-Tetraktys, from the Greek 
TTOCV (pan — ‘air, ‘entire’). This name is used in case, 
for special reasons or purposes, the system of the 
categories as a whole is to be distinguished from its 
central part which was called the Tetraktys proper 
(see above). In ordinary use, the abbreviated name 
Tetraktys may be sufficient to designate the wliolo 
system as shown in this Papci’. 

(v) The centre or central point of the whole 
contiguration of the four main parts of the 
Tetraktys is ilie locus of what is called the 
Natural Unit, briefly designated as Thfi Unit 
and symbolized by the letter U. It can 
also be called the Undifferentiated Natural 
Unit. Of this undifTerentiatod unit all 
categories or mode.s of being represented in 
the scheme are the Differentiations, shown 
in their de})endeiice upon the General 
Pliysical Conditions and in their division and 
grouping according to the forms of appre- 
hension. space and time. On the other hand, 
considering tliis natural unit in the smn of all 
its categories of being as described above, 
this entirety of concepts can be called the 
Integrated Natural Unit, or the Integrated 
Kntity of Nature. 

(h) Geofnetricnl Configuration of the Tetraktys. 
its Parts and Symbols 

The geometrical configuration of the Tetraktys 
is illustrated bj’ Fig. 1, which shows the scheme of 
the Tetraktys in its relationship with a cul^e. 
The centre, U, of the Tetraktys coincides with the 
centre of the cube. The four Spheres of Substantial 
Categories, Nos. I to IV, of the Tetraktys are 
repi’esented in its ordinary scheme by a system of 
three axes, a, b and c, intersecting each other at 
right angles. The points of intersection of these 
axes, corresponding to the centres of the four 
Spheres mentioned, coincide with four alternate 
comers of the cube ; thus illustrating the tetra- 
hedral configuration of these four Spheres around 
the centre U of the cube and the Tetraktys as well. 


All c axes lie in the ‘vertical’ edges of the cube, or 
their prolongations ; all a and b axes coincide either 
with one or the other of the diagonals of the (upper 
or lower) basal planes of the cube, or with the 
prolongations of these diagonals, or they are 
parallel to these diagonals. All respective plus- 
branches and minus -branches of the a, b and c 
axes of the four Spheres, / to / V, have corresponding 
positions ; the positive branches lying on the left 
and upper sides of the Spheres, the negative 
branches on the right and lower sides of fhe Spheres. 

The plane S goes through the comers II an 1 III 
of the cube and through its centre U, thus c\-tting 
the cube diagonally. The plane S shown i. the 
figure is only a finite, limited part of the infinite 
Plane of Co-ordination in Space, S, of the Tetraktys. 
In the ordinary representation of the Tetraktvs as 
shown in Table 1, the uppt‘r and lower boundary 
lines of the finite plane S are broken for economy of 
printing space. All 6 and c axes of the four Spheres, 
I to I V, lie either in this plane S or in planes parallel 
to it. 

The axis T shown in the figure is only a finite, 
limited part of the intinite Axis of Succession in 
Time, T, of the Tetraktys. The axis T going 
through the centre U is ptM’pondieular to <S', and 
therefore to all h and c axes, buf parallel to all a 
axes. 

The geometrical symbols of the General 
Existential Categories designated by the letter 
symbols {U:::U')^ and U:::S lie in the plane S. 
The line whi(;h connects them by going through 
the centre O is an auxiliary line illustrating the 
position of these symbols. Tlie geometricai symbols 
of the General P^xistential Categories designated 
by the letter symbols {U:::U'),j. and t7::;T are 
placed alongside the axis T, on either side of the 
centre U. 

(c) The Categories of Substantial Being 

The definitions of tlie twenty -four substantial 
categories, or Categories of Substantial Being of 
Natural Units as perceived through the Senses, are 
given in Table 2. They ai*o jilotted in accordance 
with their distribution on the four vSpheres of sub- 
stantial categories, Nos. I to I V. Within each 
of these Spheres, the definitions of these categories, 
accompanied by their symbols, are distributed on 
the respective plus- and minus-branches of the 
three axes a, 6 and c. The symbols of the different 
categories are to be read as follows : cat. 
‘category one, plus 6’; cat. IV ~c, ‘category four, 
minus c’ ; and so forth. 

Each of the four Spheres is characterized by a 
group -character (see pp. 10-11) called the General 
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Sfsb&s II : Gkmeral character — Th4S unit is perceived by features of quantity f either continuous or discrete^ 


Th« tiait isVreoognized immediately through sense-perceptioii . . . 


... to have distinct, but not self- 
existent, constituent parts of its 
shape as a whole; or to be a 
distinct, not self-existent, con- 
stit\ient i)art of a shape as a 
whole : cat. TT -¥c 


. . to occlude, as a continuous body, one 
or more discrete other bodies, t)r holes ; or 
to be a discrete body or hole occluded by 
a continuous body : cat. II -{-b 


. . , to have a distinct shape or form, as 
a continuous body in space : cat. IT + a 



... to have distinct numerical proportions 
of its extent in different directions of Its 
shape ; cat. II — a 


. . . to .t>uild up aggregations togetlicr 
with similar units of its own kind; or 
to be divisible into similar units of its own 
kind : cat. II~b 


. . . to have a distinct number of 
parts, or to be one of a distinct 
number of parts of a higher unit 
of shape : cat. II — c 


Spbebe I : General character — The imit is perceived to appear or to act as an entity. 


The unit is recognised immediately through sense-perception . . . 


... to suffer a change in its 
j)roperties. by being acted upon, 
either mechanically by another 
i)ody, or by a sudden change In the 
C-H-L-P-conditioiis : eat. / -he 


... to he distinguished among a majority 
of other units of its own kind, by more 
extreme degrees of its properties : cat. I + b 


, . . to appear suddenly to the 
wltli a combined multiplicity of its 
properties as a new unit, not existent 
before at the place of its appearance : 
cat. I -ha 



... to disappear suddenly from the 
senses, with Its combined multiplicity of 
properties : cat. I — a 


. . . to have the power of changing or 
modifying certain properties of other 
bodies with which it Is associated for a 
finite time : cat. I — 6 


... to act (i.e. to change its statt^ 
of action or rest) ; either from 
causes not perceivable through the 
senses, or by reacting instant- 
aneously to a preceding action 
(this action may be forced upon it 
by another body, or by a sudden 
cliange in the C-H-L-P-con- 
ditions) : ca<. I — c 


Table 2. DBrxKiriON o» tbb 



Su^phjnmU to This Australun journ al o f Scibnck, Volume xi, Xo> 4, 21 F e bruary, 1949 


11 


Sphisrb III ; General character — The modes of being perceived are not neccssurily dependent on a certain 
definite shape of the unity but on a finite quantity of the unity in order to be perceivable. 

The unit is recognized imnie<iiately through sense-perception . . . 


... to have a smooth or rougli 
surface to the gliding touch : 
cat. Ill f c 


. . . to feel cold or warm to the ‘lasting’ 
touch (in spite of having acquired tlie 
Urmpe.rature of the surrounding air), th<^ 
touch lasting for a short but finite time : 
cat. Ill+b 


... to have a certain homogeneous colour 
to the sigljt : cat. IlT^a 



... to have a certain lustre (being shhiy 
or (lull) : cat. Ill — a 


. . . to f('el heavy .yr light when tested by 
the ‘w(‘ighing' touch, estimat(;d by lifting 
or tossing the unit against the force of 
gravity: cat. Ill — b 


... to stick b) or adhere to the 
touching organ wlien tliis is with- 
drawn from the point of eontaet : 
cat. lll- c 


Spheke IV : General character — The process of perceivinti these inodes of heiny is accompanied by the. 
drstructiony or pass'iuy out of a perceivable statCy of the unit perceived. 


The unit is recognized iminediabiy through sense perception . . . 


. . . to be ground, or deformi'd, 
between Uk* teetli, as an exprt'ssion 
of its elasticity, and as checked b\ 
‘tooth-liearing’ : cat. IV + e 


... to have a certain taste (or none at all) 
to the touching tongne ; cat. IV ~a 


. . . to produce a certain local pain or 
anaesthe^ia (numbness) after being iiitro- 
(lnc(Mi into the perceiving body : cat. 1 V--b 


... to have a certain smell (or none at all) 
to the nose; cat. IV a 


. . . to produce a certain geru^ral ff'cling 
of tile body as a whole, afti'r being incor- 
porated in it : cat. I V f b 


... to feel ‘dry’ (adhesive) to the 
tongue, or to feel ‘wet’ (dissolving) 
on the tongue (the former is an 
expression of the forces of capillary 
atirraction, and the latter is an 
expression of solf-dlsintegration 
by going into solution) : cat. IV — e 


CATEGOBIsa 
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Character of that Sphere of categories. Another 
Tetrad of such group characters is as follows : 

Gkn^bbal Ohahacteiis of the four spheres 

OF SUBSTANTIAL CATEGORIES AS RECOGNIZED 
IMMEDIATELY THROUGH SENSE -PERCEPTION : 

Sphere II : The natural unit is recognized 
ill its parts or by its parts and aggregations. 
{Thing in itself y unth its own.) 

Sphere I : The natural unit is recognized 
by its relations with other units. {Thing 
with other things.) 

Sphere 111 : The natural unit is recognized 
by its effects upon the outward senses of the 
perceiving body. {Thing in contact with my 
outward senses.) 

Sphere IV : The natural unit is recognized 
by its effects upon the inward senses of the 
perceiving body. {Thing in coiitact vnth my 
inward senses.) 

This Tetrad of the general characters of the 
four Spheres of substantial categories is I’elated 
with the thought -scheme given in Fig. 2, page 18. 
It can again be arranged in two sub-groups 
embracing the Spheres I -\-II and III-\-IV 
respectively. The categories embraced by the 
latter sub-group apparently coincide with the 
‘Affective Qualities’ of the Old Greek Natural 
Philosophy, taken up again in modern philosophy 
since Locke. (See Whewell, Vol. 1, 1840.) 

It is recommended that the text of the definitions 
of the substantial categories be read or studied 
in a certain order of sequence. The same is recom- 
mended for the study of tlie schedules built up on 
the scheme of the Tetraktys, for example of the 
Schedule for the Field Investigation of a Volcanic Neck 
or Neck Formation represented in Table 3, pages 
24-25. With regard to the four Spheres I to 1 V, it is 
best to commence with Sphere //, to proceed to III 
and IV and finally to /. It is essential to start 
with Sphere 17, because featui’es of shape and 
number as represented by the categories of that 
Sphere are the most distinct modes of being of a 
natural unit, all representing modes of Qua^itity^ 
either continuous or discrete (cf. page 20). 

Within each of these four Spheres of categories, 
the following order of sequence is recommended 
for the study of the categories, in the original 
scheme of the Tetraktys as well as in the schedules 
built up on this scheme. The study of the categories 
starts in each Sphere with the respective category 
symbolized by | a and proceeds in the following 
order : 

004. +a -► CGtf.— a ->cof,-f c 
Cfltf.— c co4.-j-6 -> 004.-6 


Certain analogies existing between corresponding 
categories in the four Spheres I to IV become 
apparent when the categories are studied in the 
order mentioned. 

Nevertheless, the orders of sequence recommended 
in the foregoing paragraphs do not affect the 
fundamental character of the Tetiaktys itself, 
netmely the spatial arrangement and co-ordination 
of all of its parts and elements. This spatial 
co-ordination can by no means be adequately 
represented by any linear order of sequence of 
these elements. The orders of sequence recom- 
mended for the practical study of the Spheres of 
categories and their elements are therefore of a 
purely pedagogical or psychological nature, referring 
to the 8tructui‘o of human understanding, not to 
the structure of the Tetraktys itself. 

{d) The Geyieral Categories of Existential Being 

The General Categories, like the substantial 
categories defined abo\'e, are modes of I>eing 
recognized through sense -experience. They also 
refer, like the substantial categories, to natural 
units as defined above ; but the particular nature 
of each of these general categories does not depend 
on the kind of tlie sense, nor on the way that sense 
was used. They only represent the fonn in which 
a natural unit exists as a unit, with respect either 
to space and time or to another unit (or units) in 
space and time. Or, in other words, the general 
categories of existential being are the general modes 
of existence of natural units as imits, undif- 
ferentiated witli respect to the particular senses 
and their different sensations, but differentiated 
with respect to general sense -experience of the 
forms of space and time. 

As indicated by the name, these four general 
categories are called ‘general’ because they are 
not ultimate with respect to sense -experience but 
can be split up into several existential categories 
which in turn are ultimate and iifreducible. The 
four general categories of existential being therefore 
represent an analogy to the foui’ groups or Spheres 
of substantial categories described above. 

The question may arise as to why, in the present 
investigation, the process of splitting up these 
general categories is not carried out to the same 
djpgree as the splitting of the four Spheres of 
substantial categories into groups of six ecich. 
The answer is that, for the substantial categories, 
the great number of names analyzed (more than 
25,000) pro\dded sufficient material for a complete 
analysis into the ultimate elements, i.e., the twenty- 
four substantial categories. On the contrai^'j the 
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number of names available for the deduction of 
the four general categories of existential being of 
natural things was only between five hundred and a 
thousand. This material proved to be quite 
sufficient for the establishment, as well as the 
separation, of these general categories from one 
another. The number of examples studied, 
however, proved not to be sufficient for splitting up 
these general categories into a distinct number of 
ultimate categories. 

This process of the deduction of the existential 
categories, as in the case of the substantial 
categories, was checked by empirical data taken 
from the existential being of minerals with respect 
to space and time, the examples being taken from 
the geological and mineralogical literatm*e, particu- 
larly from literature on mineral and ore deposits. 
The complete solution of the problem may be 
expected only from a systematic search for data 
concerning the existential being of natural things 
of all kinds, an investigation which has to be canied 
out throughout the most diverse parts of Natural 
Science, both inorganic and organic as well. 

VV’ith regard to tlie (Occurrence of the common 
names roferi’ing to the categories of existential 
being of natural things. may be mentioned that 
names of that ty];>e exist in all languages studied, 
even in those of the so-called primitive jieofiles. 
In general, however, the peoples of this world 
apparently pivfer to designate' natural things by 
their subst/antial characters or C’ategorios of being, 
rather than toy such abstract characters as the 
‘modes of existential being with respect to s}oace 
and time’. This may explain tlio comparatively 
rare occurrence of the lattei’ t\pe of name for 
natural things. 

The definitions of the four general categories 
of existential being, as given in this Paper, appear 
to he ba.sed on sufficient empirical data as to 
be considered as definite and not transitional 
elements of the Tetraktys. This result is confirmed 
not least by the fac*t that these general categories of 
existential being exhibit close relationships with 
the analogous categories of Aristotle’s system 
(see page 19). In addition to the examples quoted 
by Trendelenburg (1846), further substantial 
evidence for these relationships could be found in 
different quotations of the Aristotelian works. 
These wdll be discussed in detail later together with 
other results of these studios mentioned below 
(pages 19-20). 

The definitions of the four general categories of 
existential being will be given first in the most 
general form possible. These will be followed (in 


accordance with the empirical method of presenta- 
tion mentioned in the Introduction) by the 
definitions of the same general categories as ‘the 
four general categories of existential being of 
minerals with respect to space and time’, expi’essed 
in the more special terms of mineralogical science. 
These latter definitions will be illustrated by a 
number of examples taken from mineralogy and 
the science of the mineral deposits. Additional 
examples of these categories, presented as ‘General 
categories of existential being of volcanic necks’, 
can be studied in the Schedule for the Field Investiga- 
tion of Volcanic Neck or Neck Formation , r^roduced 
on pages 24-25. The latter examples also il drate 
a numbc!- of combination.-, of these categories with 
each othoT' as well as their meaning in the reality of 
Nature, as pointed out on page 28. 

Dpjpinition.s of the Foe II Genkkal Categories 
OF Existential Being of Naturae Units with 
Respect to Space and Time 
Note. - In order to distinguish by .symbols the 
general categories of exist/ontial being from the 
substantial categories designatoil by the abbrevia- 
tion 'cat.\ for example cat. I -Vc, the abbreviation 
'‘calg.' is used for the letter symbols of the general 
(categories. This abbreviation 'ratg.\ for example 
in catg.U::\S, at the same time represents a 
mnernoteehnie symbol corresponding to the 
expression of these categories in Latin : 
QNTcgoria Qcnc raiis --- catg . , 

The definitions of the General Categories of 
Existential Being are as follow’s : 

The natiual unit U is recognized immediately 
f rorn sensti-exy^eiieiiee — 

(i) to associated in space with a distinct 
other unit U', or distinct other units 
ir, U\ etc. ; 

Letter symbol : catg. { To 

he read : ( Jeiieral category ( ^ to 

in N. 

(ii) to liapp(*n in distinct relationship of 
succession in time with respect to a 
distinct othei* happening V\ or to 
distinct other happenings U\ U", etc. ; 

Letter symbol ; catg, {U:::U')j.. To 
be road : General eategoi ,• U to IJ', 
in T. 

(iii) to have a distinct positional character 
w’ith respect to space (orientation, 
distribution, etc.) ; 

Letter symbol : caty. U:::S. To be 
read ; General category U to S. 
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(iv) to happen in a distinct temporal form 
in time (duration, repetition, etc.)- 
Lett-er symbol : (iotg. U:::T. To be 
read : General category U to T. 

The Four General Categories of Existential 

Being of Minerals with Respect to Space 
AND Time 

JllustrcUed by examples. 

catg. 

The association in spewje of a certain mineral 
(mineral species) with a distinct other mineral 
(mineral species), or a distinct mineral association, 
or distinct geological formation, as material bodies. 

Examples : Paragenosis of the minerals ; 
mineral deposits characterized as magmatic, 
sedimentary, marine, etc. 

caUj. 

The coincidence in time, or the antecedence or 
succession in time, of a certain mineral (mineral 
species) with respect to a distinct other mineral 
(mineral species) or other mineral formation, or a 
geological formation, as material products of 
consecutive geological happenings or processes. 

Examples : Succession of mineral deposition i 
so-called primary and aecondai’y (deuteric) 
minerals ; syngenetic deposition of minerals. 
catg. IJ:::S 

The general mode of ocx'urrence (orientation, 
distribution, etc.) of a certain mineral (mineral 
species) with respect to space ; i.e., the upper 

part of the earth’s crust as the empirical geological 
space. 

Examples : Vertical orientation of stalag- 
miti(^ or stalactitit? mineral aggregates ; 
minerals belonging to different depths of the 
earth’s crust (Kata-, Meso-, Epi-zones of 
mineral formation) ; massive or sparse 
character of mineral occurrence or deposits, 
also called the intensive or extensive occurrence 
of the mineral species ; persistence, or non- 
jiersistence, of a certain mineral species with 
respect to a given geological unit with which 
it is connected genetically ; regular or irregular 
lateral occurrence or distribution of the different 
mineral species with respect to the surface of 
the globe. 
catg. V:::T 

The general mode of occurrence (duration^ 
repetition, etc.) of a certain mineral (mineral 
species) with respect to geological time. 

Examples : To occur, rarely or often, 
regularly or irregularly, in the historical course 
of the geological epochs ; the empirical 
stability or instability {Haltbarkeit according 


to Niggli), of a certain mineral ojace formed ; 
to belong to a certain geological epoch of 
younger or older age ; radio-active minerals, 

, as indicators of the absolute age of geological 
formations. 

(e) The Four General Physical Conditions of 
the Atmosphere, C-H-L-P 

The four general physical conditions of the 
atmosphere as perceived through the senses, 
together with the symbols that respectively 


represent them, are the following : 

The Caloric of the atmosphere . . 0 

The Humidity of the atmosphere . . H 
The Light of the atmosphere . . . . L 

The Pressure of the atmospliere . . P 


These can also be called, with certain restrictions, 
the Four Constituent Factors of the Atmosphere as 
perceived through the iSenses. 'I’heir definitions are 
as follows ; 

The atmosphere surrounding tlie - perceiving 
person is recognizeti immediately tlirough 


sense-perception to l)e — 

Concept Name Symbol 

(i) cold or hot Calori<* C 

(ii) dry or wet Humidity H 

(Hi) bright or dark Light L 

(iv) lieavy or light Pressure P 


These conditions may he conventionally quoted as 
‘C-II-L-P’, or, following a suggestion made by 
Professor L. A. Cotton, in a mnemotechnic form : 
CaLiPU ( caliph ) . 

Each of these constituent factors of the atmos- 
phere (in all of its degi-ees of variation) may be 
tc^rmed the World of (atmospheric) Caloric, the 
World of [atmospheric) Humidity, and so on, while 
the whole may be characterized and described as 
the C’H~L-P~~World. The concept of the four 
general physical conditions of the atmospliere may 
be extended, at least partially, to the natural 
hydrosphere of the glolie, ’as perceived through 
the senses’. The ‘place’ or ‘locus’ given to the 
fom general physical conditions, or C-H-L-P-World, 
in the scheme of the Tetraktys is shown in Table 1 ; 
the reasons for this arrangement are indicated 
on pages 7-8. 

The four general physical conditions of the 
atmosphere, as constituent elements of the System 
of the Categories of Natural Science, are called 
Categorical Concepts, because of the elementary, 
irreducible nature of these concepts based on 
immediate sensation. They are not categories 
in the sense of the definitions of that system, 
because all categories belonging to the Tetraktys, 
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both substantial and existential categories as well, 
are defined with respect to units of substance 
having boundaries perceivable through the senses. 
The atmosphere, surrounding the j^erceiving person, 
inasmuch as it is in a state of rest or equilibrium, 
appears ‘homogeneous’ to the different senses, 
because there is no possibility of choosing a ‘unit’ 
from it ; or, in other words, the atmosphere in a 
state of rest does not exhibit inner boundaries 
to the senses. 

Correspondingly, the general physical conditions 
of the atmosphere are not perceived, ordinarily, 
by means of the specialized sense-organs (except 
by the eye which ‘sees’ or ‘feels’ light even when 
the eyelids are closed), but by the whole of the 
nerve system of the body, particularly that of the 
skin. Therefore, most of the sense -perceptions 
made concerning the general physical conditions 
of the atmosphere are not distinctly localized in 
the perceiving body. It is to be noted that the 
foui‘ general physical (conditions, or factors of the 
atmosphere (or hydrosphere), are y)revalent in all 
parts of the atmosphere (or hydro.sphere) neigh- 
bouring the surface of the world. They surround 
likewise the (natural) things or units perceived 
through the .senses as well as the perceiving person. 

(/ertain of these physical conditions or factors, 
in their different and variable degrees of intensity, 
may influence or modify c(‘rtain of the pr(3j>ortie8 
of tlies(' (natural) things such as they appear to the 
senses. Idie^' may also intiuenee or modify the 
sense-organs themselves during the process of 
sensation. Thtise physical factors modify in 
degree, intensity, or quality, those characters of 
the natural things which are t'xpressed by the 
‘Suhstantial (yategories' or modes of .snhslantiol 
being of these things. For this reason, in order 
to obtain more distinct and more detailed informa- 
tion about the C-H-L-i* conditions of the 
atmosphere through simple sense -perception, an 
indirect wa;>' has to be used by .studying their 
effects upon such natural units as are .specilically, 
and at the same time more intensively, influenced 
or modified by certain conditions (or factors) of 
the atmosphere (or hydrosphere) and their respect i\ (* 
changes. 

One of the main tasks of the field geologist is 
to find out evidence for distinct conditions of 
Caloric, Humidity, Light and Pressure under 
which a given geological unit (for example, certain 
sedimentary strata, a certain mineral deposit, etc.) 
may have l>een formed in the past. By transferring 
the sense-experiences of the C-H-L-P-World of 
the atmosphere (and hydrosphere) to the units 
of the solidified crust of the earth, the geologist 


searches carefully for evidences of specific effects 
of the general physical conditions on units included 
in these geological formations, but characterized 
themselves by a higher degree of ‘homogeneity’ 
or individualization than the surrounding rocks. 
Such units specifically sensitive to changes in the 
C-H-L-P-C!onditions are organisms (fossils) and 
crystallized minerals, the latter being the most 
homogeneous natural units contained in the earth’s 
(!rust. 

In a recent publication (Cloos, 1947) the states 
of deformation and recrystallization of originally 
.spherical ooids contained in sedimentary ocks 
have been carefully studied as indicatiti|^ internal 
movements of these rocks under certain definite 
physical conditions. The observations made on these 
‘fo.SHiIs’, either- crystals, or rests of organism-., or 
ooids, etc., arc direct ones, and mostly c(jrrespond to 
the natural and near-natui’al working conditions as 
defined on page 6 and discussed on pages 20 22 ; 
but the concliisioiis on the C'-H-L-P-conditions 
ol)tained fi'om these observations are iudii-ect ones. 
They therefoi-o do not correspond strictly to the 
last paragi’aph (iv) of the definition of the natural 
conditions as given on page (>. 

(/) IVic Planes of Co-ordination in Space and 
the of SucccsHum in Time 

T1h‘ plane S. called the Plunr of Co-ordination 

in Spaccy an infinite plane of whicb only a finite 

part is plotted in Table 1 and Fig. 1, is only one 

out of on infinite miinbei* of infinite planes, 

parallel to each otber. Similarly, the 

axis T, called the Axis of Succe-ssion in Timey 

an infinite axis of whi(di only a finite ])ai t is plotted 

in Table 1 and Fig. 1, i.s only one out of an infinite 

numlter of infinite axes, T , T , T. etc., parallel 
m n o ' 

to each othe^r. Since the plane /S’ is perpendicular 
to tlie axis T, tlien all planes 'S' are pcr{)Otidicular 
to all axes 'T\ 

By convention, the axis sliould always be 
dr-awn fr'om the lower left to tlie up])cr right side 
of the projection of the ’retiaktys, irrespective of 
the particulai- method of projection used. This 
orientation of th(‘ Totrakt\ s and the forms showing 
the geometrical nattern of the Tetraktys or its 
parts is called the normal set-np of the d’etraktys. 
The axes T are used foi- repr-esenting tlie time- 
relations of the different parts and elements of the 
Tetraktys. Any point etc., of this axis T 

lying on the right-hand side of a given point 
represents an event or state of being which is 
letter with respect to time than 

For example, the category or mode of being 
called To pass out of existence ^ rat. I -a, iv^fwpin 
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to a given natural unit, U, is later in time than its 
other mode of being called To come into existence, 
cat.! -{-a. Similarly, the mode of being called Taste, 
cai.IV —a, of the given unit is later than its mode of 
being called Smell, cat.J V ~\-a, as perceived through 
the senses. When compared with respect to time, 
the centre of the Sphere IV of the substantial 
categories lies to the right of the centre of the 
Sphere I on the axis T' joining these two centres. 
This expresses the fact that all modes of being 
embraced by the Sphere IV are perceived later 
(under natural conditions) than* those embraced 
by the Sphere /, the former being perceived through 
the far-reaching senses of the sight, the hearing and 
the touch, before the latter can be perceived through 
the inner senses of the body. 

The geometrical fact that the centres of the 
Spheres II and III of the substantial categories 
lie on the same plane, S, of co-ordination in space 
symbolizes the fact of the empirical reality of 
Nature that the modes of being embraced by these 
two Spheres are perceived as being co-ordinated 
with one another, or as existing bfiside each other. 
For example. Proportions of Size, cat. II —a, and 
Lustre, cat. Ill— a, of a given natural \init, U, are 
perceived at a time through the eye, by using 
different functions of this sense-organ at the 
same time. Similarly Coldness, cat. III-\ h, and 
Weight, cal. Ill—b, belonging to the same Sphere 
III, and lying on the same plane of co-ordination 
in space, are perceived at the same time by the 
sense of touch, for example of the hand, without 
interfering with each other. 

Furthennore, any state at the moments t^, 
t^, etc., of a given unit, U, which is later than the 
state of the unit at the moment t^, is represented 
by a certain point on the axis T lying on the right- 
hand side of t^. Forms of the Tetraktys repre- 
senting the different phenornena exhibited by a 
given unit U at different moments of time are 
therefore arranged with respect to their order of 
succession in time. 

Part 11. Outline of the Method Used for the 
Deduction of the Tetraktys 

The Tetraktys being the system of the ultimate 
irreducible modes of being of natural things as 
perceived through the senses, we may expect that 
this system was deduced by an inductive method 
directly from a great mass of empirical data covering 
the whole of Natural Science. This is true, for 
instance, for the more specialized systems with 
which the Tetraktys has been compared, namely 
the Tabular View of the External Characters of 
Minerals by R. Jameson (1816), based on the famous 


work on the same subject by A. G. Werner ; and 
the Schedule for the Field Description of Sedimentary 
Rocks, developed from the combined field experiences 
of American sedimentary petrologists (Goldman, 
1922). 

The method by which the Tetraktys was deduced 
is different in principle from the procedure illustrated 
by the examples mentioned, because it was deduced 
in the first place by a comparative study of the 
meaning of the common names of natural things. 
It would by far exceed the aim and the size of this 
Paper to present any details of this complex 
procedure. At least the outline of the method 
used, however, may be given here, because in 
several parts of this Paper reference had to be 
made to the mode of deduction. 

The author first encountered this problem when 
in 1943-44 he began to investigate the question 
whether the minerals — -or at least the so-called 
common minerals — could be arranged in a natural 
and comprehensive system of classification based 
on the ‘meaning’ of their common names, which 
were used or developed mainly by the practical 
miners or natural scientists of the past. 

After an initial encouraging success in May 1944, 
which led immediately to the establishment of 
Sphere I of the Tetraktys in its present form, this 
investigation was extended to the study of the 
common names of natural things belonging to 
‘air parts and phenomena of Nature as perceiv^able 
through the senses. Also the range of languages 
to be included in this vocabulary of names for 
natural things was considerably extended. The 
etymological data for these names were taken 
from standard w^orks on etymology' anfl Natural 
Hi.story. In many cases the meanings of the 
words were self-evident, or became evident when 
compared with detailed descriptions of the things 
designated by the names. The total number of 
the names studied exceeded 26,000, including about 
1,800 common names of minerals, gems, stones, 
rocks, etc., or other objects of geology, mineralogy 
and mining. 

These etymological studies were greatly supported 
by earlier personal experiences of the author during 
the years of his professorship at the University 
of Teheran, Iran. The lectures which were 
developed mainly from English and German 
literature, had to be delivered in French ; but 
eten the terminology of the geological sciences, 
mainly built up from Greek and Latin elements, 
had to be explained in French or Persian. Finally, 
the attempt was made to translate, for ordinary 
and field use, the common miner’s terminology of 
Europeari tradition (English, German, Swedish) 
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into basic Persian — a task which proved to be 
quite successful because of the comparatively 
simple structure of that language. 

Expressing and describing things of so elementary 
a nature as minerals and their external characters 
in so many ditferent languages is not a question of 
a ‘translation’ in the ordinary sense of the word. 
It merely means transferring elernentary concepts^ 
obtained from original sense -expeiienco, directly 
into the basic words of the respective language. 
These elementary concepts, however, obtained 
directly from sense -perception, proved later to be 
nothing other than the ultimate irreducible modes 
of being, or, in other words, the categories of being 
of these things. Nevertheless the tremendous 
problem remained unsolved : how to find out their 
definite number (if any) and the ultimate principles 
separating these categories from one another. 

The common names, expressed always in the 
basic words of each respective language (from 
which the names orriginated), and designating 
natural things as they are perceived through the 
unaided senses, can be considered to be the shortest 
possible grammatical forms of synthetic judgnients. 
These judgments express the diff cremes wdiieh 
discriminate the thing in question from those other 
things to which it apjjears similar and togethc^r 
with which it makes up a natural group of similar 
things in reality. Furthermore, since the things 
designated by these names are natural species, 
the judgments implied in the names refer to things 
w hich pract ic-ally do not change their tdiaracters as a 
species during a man’s life or e\'en during the 
generations of men who gave and used these names. 
I’he ‘truth’ of these judgments, therefore, has been 
re-examined and confirnKui by uncounted genera- 
tions. It even appears that the names wdiich 
survived this selective process of re-examination 
are those containing a maximum of truth. 

Comparative studies of such considerable nimibers 
of names of natui’al things in so many different 
languages revealed the fact that they are ordinarily 
used in two different functions- -as synonyms 
and homonyms as well. A luefnanym, then, is to be 
defined as ‘a word used for designating — at the 
same time — a multiplicity of things different from 
one another, but similar to one another wdth respe(*t 
to certain particular properties expressed by the 
meaning, or complex of meanings, of that word'. 
On the other hand, a synonym is ‘one out of a 
multiplicity of words use<l as names for one thing, 
but referring each to different discriminative 
characters, or groups of characters, of that thing’. 

The sum of all homonjuns and synonyms referring 
to a given sum of natural things repi-esent numerous 


links, of complex character each, connecting 
mutually the world of meanings and the world of 
perceptions about the same sum of things, and this 
in the most diverse ways. If the number of the 
things embraced by the investigation, as well as 
the number of these connecting links, is very high, 
then the probability is high that all, or at least nearly 
all, combinations possible between the elements of 
these complex links may be represented among the 
great iiiunbers of cases studied. 

Checking against one another t}>e meanings of 
the words used as names, and the phenc»mena of 
natural things as discernible through the senses, 
one first found that they can be attribc ed to a 
comparatively small number of preliminary 
empirical categories of ruiming cmd being of these 
things. Their number, howev^er, — roughly a 
hundred — proved to be indefinite, and the precincts 
of these preliminary categorie.s to be imperfectly 
separated from one another, or in other words, 
partially c vcrlapping one another. This, again, is 
not compatible wbth the definition of a category 
as a concept of soiuothing ultimate and irreducible 
and at the same time not deducible from another 
category^ 

It may be addetl here tliat the preliminary 
categories of naming first obtained in the course 
of these studies were also constantly chocked 
against the principles of grouping and classifying 
natural things as contained in the works on Natural 
History ; they w-ere also compared with the 
principles used for the determination and discrimina- 
tion of natural things as contained in the respective 
determinative tables, |)articnlarly in the tables 
for the deterniinatioM of minerals. 

Ill view of the imperfect nature of the preliminary 
categories first. oVitained, they were subjected, in a 
second stage of the in\'estigation, to a rigorous 
analysis wdtli lespeet to space and time as the most 
elementary empirical forms of all sen sc -experience. 
From this latter analysis the preliminary categories 
(of naming and being of natural things as well) 
reduced theinsel\ es to tht' small and definite number 
showni in the Tetraktys. At the same time they 
proved to be perfectly separatcul fiom one another, 
inasmuch as the correct and final formulation of 
these categories in wmrds was found. Thirdly, the 
space-time relations of these idtirnate modes of 
being arranged them automatieall> in the spatial 
configuration shown in Table 1. 

This .spatial configuration called the Tetraktys 
(or. Pan -Tetraktys) is immediately liascd on the 
following scheme connecting the subject. Me, and 
the object. Not -Me, of the process of sensation 
with the forms of space and time, as shown in 
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Ifigure 2. In this scheme. Not -Me, or the Natural 
Object to my senses^ denotes a unit of the material 
wrld of Nature ; and Me stands for the totality of 
my senses as co-ordinated in rny body. Thus, 
NoT“Mk is that which presents itself to my senses 
and represents (under natural conditions) a unit 
natural thing or phenomenon possessed of a mul- 
tiplicity of attributes or qualities capable of appre- 
hension to the multiplicity of my senses. 


Space 


Mk 

y 



Not-Me 

The Natural IJn U 


Time 


Figure 2. 

Thought-Scheme : The First Flement.s 
OF Empirical Knowleoge. 


The connexion of the unit U with the forms of 
space and time has already been dis(;uRsed and 
geometrically symbolized by the fact that the 
centre r/ of the Tetraktys coincides with the point 
of intersection between the Plane of Co-ordination 
in Space and the Axis of Succession In Time. In 
addition to the thought -scheme sliown in Fig. 2, 
this may symbolizes the empirical fact that no 
sense -contact can be establislied between the 
Perceiver — Me — and the Perceived — -Not-Me (i.e., 
the unit of Nature) w;ithout going through the 
forms of apprehension, space and time. The 
Tetraktys, therefore, is in full accordance with 
Kant’s fundamental doctrine, first presented in 
1770, that all sense-experience goes through the 
forms of space and time. 

Part IH. Comparison of the Tetraktys with 
Some Other Fundamental Schemes 
of Natural Science 

As pointed out on pages 6-7, the categorical 
character of the categories cannot be proveil by a 
simple logical procedure, but only by illustrating 
them systematically by as many different examples 
as possible taken from the reality of Natui'e. Before 
this detailed illustration can be carried out, another 
way of making the System of the Categories of 
Natural Science imderstandable is by comparing 
this system with other similar schemes already 
established in Natural Science, which are of an 
empirical origin like the Tetraktys itself. 

Any tabular view representing and connecting 
empirical facts of Natural Science is built up or 


grouped according to certain general concepts of a 
more or less categorical character. Comparison 
of these schemes with one another therefore reveals 
to what degree of abstraction these different 
schemes have been worked out ; whether and to 
what degree they are * homogeneous with respect 
to a certain number of fundamental principles ; 
and what is their respective degree of completeness 
with respect to the total sum or group otf facts that 
should be represented by these schemes. In the 
following paragraphs are presented some of the 
results already obtained from such comparisons. 

(a) R. Jameeem^s ^Tabular View of the External 
Characters of Minerals^ 

The Tabular View of R. Jameson, contained in 
his Treatise (1816) on the same subject, is remark- 
able in mineralogical literature for two reasons. 
Firstly, because this work is closely related, with 
respect to its contemn t and form of presentation, 
to the famous work on the same subject by. A. G. 
Werner, the founder of modern Mineralogy. 
Secondly, it appears to be one of the last w^orks 
of that period of time based on pure sense -percep- 
ception, excluding practically any artificial means 
and appai’atus from the study of minerals, oven 
the application of the balance and the goniometer. 
The working conditions of this book therefore 
correspond perfectly to the Natural Conditions of 
I’^alidity of the Tetraktys. 

The external characters of minerals described 
and distinguished in this work cover, with only a 
tew exceptions, all of the twenty-four Substantial 
Categories of the Tetraktys. 

Analysis has proved that most of Jameson’s 
‘General Generic External Characters’ of minerals 
are nothing but ‘Ultimate Modes of Being of 
Minerals as perceived through the Senses’. In 
other words, they are ‘Categories of Being of 
Minerals’, as will be shown in a special publication. 

On the contrary, the order of connexion of these 
characters whioli are arranged, in the Tabular 
View mentioned, with respect to the five senses, 
and their relationships of co-ordination and sub- 
ordination, aro by no means perfect;. There is no 
arrangement of these characters with respect to 
space and time, and only very incomplete mention 
is -made of the changes of the characters of minerals 
in dependence upon the change in the General 
Physical Conditions. 

(b) The Schedule for the Field Description of 
Sedimentary Rocks 

Only brief mention may be made here of the 
comparison of the Tetraktys with the Schedule 
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for the Field Description of Sedimentary Rocks 
by Goldman (1922), and its modification by 
Twenhofel (1926) ; of. also Kemp Grout (1940, 
pages 146-7). It will be dealt with in a special 
publication. The comparison caiTied out in the 
address mentioned above (Koch, 1948) proved 
that the characters of sedimentary rocks dis- 
tinguished in this Schedule are close to the 
categories distinguishtxl in the Tetraktys. The 
Schedule shows no arrangement of its features with 
respect to space and time, but it contains a consider- 
able number of characters and features of 
sedimentary rocks referring to space and time. 
The authors of the Schedule admit that they do 
not consider it as in any way final or complete 
This is partially due to the fact that the question 
of the ‘Natural Unit', being of fundamental 
importance for the construction and use and 
interconnexions of su(‘h schedules, was not yet 
sufficiently studied at tlie time that the Schedule 
for Sedmi£7itary Rock.s was first compiled. (8ee 
Committee of Afncrican State Geologists, 1933; 
GJaessner, et at. 1948 ; cf. also |)ages a, 23. 26). 

(r) Aristotle's Table o f ( Categories 

The discussion of a new system of catt>gories 
necessarily leads to a comparison M'ith Aristotle's 
Table of Categories. 'I'lns is not only because 
Aristotle is the founder of the doctrine of the 
categories, who fii'st ga\'e them the name wliich is 
still in us(', but mainly because the Aristotelian 
system still appears to be the most universal 
system of categories ever worked out in tin; history’ 
of science and philosoplix . 

A preliminary comjjarison ol the Tetraktys 
with .Aristotle’s Table was can'ied out in such a 
way that only tlie apj)Iications of the Aristotelian 
categories to the natural things were taken into 
consideration. This selection of the examples 
pertaining to Natural Science appears to be fully 
compatible with Aiistotle's fundamental principle 
of philosophical procedun' : rupOTSpev Tf^ 
(protoron te physei — ’first by nat\ire'). Not only 
jnost of the examples given for the illustration of 
his categories are taken fi-om the ^^'orld of Nature, 
but they are also almost always quoted in the first 
place. 

The comparison was based mainly on the text 
of the Oxford translation (Ross, 1908-31), but in 
all decisive questions refereiux' was made to the 
original Greek texts (Bekker, 1837). The classical 
investigation of Trendelenburg (1846) into the 
origin of the Aristotelian categories was taken as a 
guide to a careful study of the data contained in 
Aristotle’s Essay on the Categories. In addition 


to this, numerous examples contained in Aristotle’s 
main works on Natural History were subjected 
to an analysis similar to that used for the deduction 
of the Tetraktys. By these studies a considerable 
number of additional data for the elucidation of 
the Aristotelian doctrine were foimd, which were 
either not mentioned or not taken into consideration 
in Trendelenburg’s theory of the ‘grammatical* 
origin of the Aristotelian categories. 

The comparison revealed so many parallels, 
coincidences and similarities existing between the 
Tetraktys and the Aristotelian system of categories 
that only some of the main results of f ese pre- 
liminary studies can be presented liere. A moi*e 
detailed discussion of these results will be made in 
a special publication. The Aristotelian doctrine 
of the categories, inasnmeh as it is illustra.ed and 
expressed by the numerous exaini)les taken from 
the world of natural things, exhibits more and 
closer relationships with the Tetraktys or System 
of tlie C’ategories of Natural Science than any other 
scheme of categories the author could discover in 
modern literature. These parallels are particularly 
( lose with regard to the interrelationships of these 
categories, i.e. the relations betweesn their genera, 
sub -genera and species. 

All tlhise concepts which aie called ‘categories 
frrojiei*’ in Aristotle’s works, and are designated at 
the same time by the word yivr] (gr/yc - -‘genera’) 
of categories, show th(‘ following parallels with the 
jiarts and elenrenls of the Tetraktys : 

Tlie I'odifiVuentiated Self-exisl(*nl Natural Unit, 
t/, of the 'Fetraktys closely corrcs|)onds with 
Aristotle's tirst category callcil ouaCa {oasla), 
ordinarily tiaiislated by ‘Substance'. It is that 
cati'gory of Aristotl(‘'s which is presuy»[)osed to all 
others, and wheavof tht‘y an: tlie aufJLftEpTjv'O'ca 
{syinbebekota), ordinarily translated by ‘Accidents’, 
the latter crirresponding tr* tlie Differentiations of 
the unit, U, as mentioned on pagi: 9. 

Aristotle's genera ealled ‘Quantity', ‘Kelatioii', 
and ‘Quality' repnvsent tbe {parallels to the Spheres 
of Substantial Categories 7, 77, and III IV com- 
bined, the combination of the last corresponding 
to the ‘Affective Qualities' of Old Greek Philosophy 
(.see page 12). Tlie gixiera called ‘Place', ‘Time’, 
and ‘Position' have their parallels in the General 
Categories of Existential Being as follow .s : 
catg. {V:::U'),js catg. and the (‘ategories 

catg. C:::S Vcfitg. U:::T combined. Tlie .Aristotelian 
eategoiy xeioOai {keisthai), ordinarily translated 
by ‘Position’ or ‘I*osture’, inasmuch as it refers to 
natural things, appears to designate Positional 
Character with respect to both sfiace and time, 
as illustrated by examples gi\ en. 
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The Aristotelian categories ‘Action’ and 
‘Passivity’ have their parallels in the Tetraktys 
in the categories cat. I —c and oat. respectively. 
Numerous so-called ‘Species of Categories’ of the 
Aristotelian doctrine as well as several of its 
‘Categorictal Concepts’, for example the ‘movements’ 
called ‘Genesis’ and ‘Destruction’, correspond 
closely with Substantial Categories of the Tetraktys, 
the examples mentioned being close parallels to 
the categories cat. I a and cat. I —a of that system. 

Even such details as the subdivision of the 
Aristotelian genus ‘Quantity’ into the sub-genera 
‘Continuous’ and ‘Discrete’ quantity, have their 
parallels in the Tetrakyts : the former corresponds 
to the sub-group or ‘Half-Sphere’ embracing the 
cat/egories cat. Il i a, cat. Ili-b, cat. II ic, the 
latter to the sub-group consisting of cat. II— a, 
cat. II -h, cat. II — c. The so-called ‘Contraries’ 
included in the Aristotelian categories have their 
parallel in such Differences as ‘heavy or light’ 
included in cat. lll — b. Weight;, or in ‘bright or 
dulU included in cat. Ill — a. Lustre ; and so forth 
(see pages 10-11). 

Part IV. Application of the Tetraktys to the 
Geological Sciences 

I. Natural, Nkar-natitral, and Artificial 

Working Conditions of Geological and 

MiNERALOGICAL iNVESTKiATIONS 

In discussing the application of the Tetraktys 
to geological in\'e8tigations, consideration must first 
be given to the conditions under which these 
investigations are ordinarily carried out : from this 
consideration it will immediately become evident 
to what extent such conditions may correspond to 
the Natural Conditions of Validity of the Tetraktys, 
and to what- degree they may coincide. 

For this purpose the comparison of the Tetraktys 
with the Schedule for the Field Description of 
Sedimentary Rocks (page 2) was extended also to 
the conditions prevailing in the geological field work 
embraced by this schedule. The comparison 
proved that with two minor exceptions (the use 
of instruments in measuring the shape of pebbles 
and the use of the compass), the schedule contained 
no feature and involv^ed no method which was not 
compatible with the Natural Conditions as defined 
on page (>. 

With regard to the measurement of the sfuipe of 
pebbles, the following remarks made in the intro- 
ductory notes to the schedule may be quoted 
(Goldman, 1922, page 257) : 

‘Although Mr. Wentworth has devised 
instruments for making these measurements, 
a consultation with him showed that it is 


possible to make rather accurate estimates of 
the dimensions to be measured.’ 

Apparently these estimates are to be based on 
observations made by the unaided senses, i.e. 
under strictly natural conditions. 

The same could be said, obviously, about the 
use of the compass for measuring the orientation, 
with respect to space, of certain geological structures. 
The needle of the compass is sensitive to the 
terrestrial magnetic field, which is not ^perceivable 
through the senses of the human body. Conse- 
quently, magnetic phenomena as such are not 
represented in the scheme of the Tetraktys. 
Handling the compass and making the readings, 
however, are both carried out by means of, and 
under close observation through, the ordinary 
senses. In applying the compass for geological 
purposes we make use of the empirical fact that 
the compass needle always points to a certain 
direction which could be otherwise defined by 
positions or movements of celestial bodies (viz. 
the sun, stars) observed by the naked eye. 

The conditions under which the geological 
phenomena, embraced by the schedule mentioned, 
are observed in the field, therefore coincide in 
practically all points with the Natural Conditions 
of Validity of the Tetraktys. The features them- 
selves belong to lithology, mineralogy, palaeontology, 
.structural geology, etc. : (‘ovoring most diverse 
kinds of objects of the geological sciences. It is 
therefore justifiable to state that the ordinary field 
work of the geologist, palaeontologist, or mineral 
prospector, is carried out under the described 
natural conditions. 

Even in cases where a certain geological problem 
is to be dealt with by geophysical methods, the 
application of such methods is almost always based 
on the results of previous geological field work 
carried out under the natural conditions mentioned 
above. The geophysical methods themselves, 
consisting either of measurements of the electrical 
conductivity of the underground, or of magnetic 
or mass effects, as well as the complicated mathe- 
matical calculations required for computing the 
final results of these measurements, are obviously 
made under such working conditions as were 
defined as Artificial Working Conditions on pages 6 
and 22. 

On the other hanil, in order to represent the 
results of geophysical measurements in terms of 
geology, they must again be expressed in the 
ordinary categorical terms of the Tetraktys covering 
the whole material world of Nature as perceivable 
through the senses. In the geophysical investiga- 
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tion of a deep-seated ore body, for example, this 
may be carried out in the following way : 

The natural imit of substance (i.e., the ore 
body) was foiuid to have certain proportions 
of size, cat. 11 —a, a certain average density, 
cat. 111—b, a certain orientation in space 
(horizontal, inclined, etc.), catg. U:::Sf at a 
certain depth from the surface, and so forth. 
Apparently, the results obtainable from a 
purely geophysical investigation of an ore body 
at depth are much less complete with respect 
to the substantial categories than those 
obtained from ordinary geological field investi- 
gations of surface features. The results of 
these geophysical investigations, therefore, 
have to be completed by the additional 
investigation of drill cores or of rock and ore 
specimens obtained from shafts, tunnels, et(!. 
These investigatioris are carried out either 
under the field conditicnis as described abo^^e 
or in the geological laboratory. 

The question therefore' arises whether, and to 
what degree, the ordinary methods of investigation 
used in the geological and mineralogical laboratory 
correspond to the Natural Conditions. According 
to the definitions of tlie sciences of geology and 
mineralogy, tlie obji'cts of these scierices are natural 
units of the upper parts of the earth’s crust, 
coinciding in this important point with the Natural 
Conditions as defined aboxe. \^'i^h regard to the 
ordinary methods of investigation used in the 
geological laboratory, we must first define what 
will bo called the Near-Xat/intl Working Conditions. 

These are as follows : 

Mineralogical, ])etiogTa])hical, etc., investi- 
gations of natural units of the earth’s crust are 
said to bo carried out under near-natural 
conditions when the main part of the oj^erations 
is carried out undr^r the control of tlie ordinary 
senses, or is carried out to an essential degree 
by means of the ordinary .senses ; arid when 
the final results are obtained from simple 
reasoning about tlu' observations made, not 
from complicated mathematical calculations. 

When compared with these Near-Natural 
Conditions, the following methods of inv^estigation, 
or the simple use of tlie following instruments for 
geological and mineralogical investigations, 
obviously correspond to these near-natural 
conditions : 

The use of the compass as described above ; 
the use of the balance for determination of 
specific gravity ; the magnifying glass and the 
ordinary microscope ; the use of the blowpipe 


and of simple chemical tests for the deter- 
mination of minerals and rocks. 

This may be illustrated by a few examples dealt 
with in some detail : 

The use of the balan^ce for the detemiination of 
the specific gravity of a given mineral specimen 
(instead of estimating it less accurately by means 
of the ‘Weighing Touch’) repl€u;*es the observation 
of the mode of being, cat. Ill —b, of the specimen 
by observations on m'ientation in space, catg. U:::S, 
of the scales or the needle of the 1/alance used for 
this purpiose. The balance itselt, as well as the 
.specimen tested, are under close ol nervation 
through the oitiinary senses during the pi paration 
of till specimen and the weighing operations 
themselves. 

The use of the blowpipe for mineral deter: niiia tion 
means the production (under artificial circum- 
stances) of the heat necessary to cause the specimen 
or unit, C7, tested to pass out of existence, cat. T —a, 
and to cause the coming into existence, cat. 1-fa, 
of another imit U' {or units U\ IJ'\ etc.) instead. 
The observations Ihem.selves are made almost 
exclusively by moans of the unaided sen.ses (eyes, 
ears, nose, etc.), i.e. under natural conditions. 
Tlie ordinary close distance of the spiecimen tested, 
from the perceiving sense-organs, corresponds to 
optimum conditions of sharj) and complete obserx'a- 
tions through those senses, Su bjocting the spiecimen 
lestod to the conditions ol ( it her the oxidizing or 
reducing flame (the colours and juxrts of the flame 
of the blowpipe proxidiiig visual control), 
corresponds te catg. and catg. 

representing the unit ( ’ in associatiun with oxidizing 
agents or redueing agents etc. 

Similarly, carrying out simple chemical reactions 
in the 'wet' state (i.e. under certain conditions of 
Humidity, H), means to associate in space, 
catg. (t- the unknown mineral unit U with 
other units Cl, U etc., of known substances 
called reagents, and to observe the phenomena 
produced by this association, mostly in dependence 
upon (fiffi-rent states of Caloric, C. The phenomena 
thus produced may again corrc'spond to the category 
cat. I— a of the unit CJ given, and the category 
cat. l-fa of the new units iJ', U", etc., whieh 
appear in its stead. The combination of the two 
categories mentioned, and their connexion in the 
order of sequence 

{cat. l~a).U {cat. /-ftt).f/f CJ", etc. 
therefore ropi-eseiits the transformation of one 
unit U of substance into another unit IJ' of 
substance, or other units U', U", etc., of substance. 
In other words, this combination and connexion of 
categories, or EqmUion of Categories, is to he 
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considered aii» the expression of a chemical reaction 
in terms of the Categories of Natural Science. 

Additional statements regarding the conditions 
of Caloric, Humidity, etc., then represent the 
General Physical Conditions of these reactions in 
terms of the Tetraktys. In this connexion it is 
interesting to mention that in a recent publication 
on blowpipe «^alysis (Smith, 1946) it was recom- 
mended that blowpipe tests be carried out both in 
ordinary and ultra-violet light, in orde» to observe 
the characteristic phenomena of fluorescence con- 
nected with the ordinary phenomena and reactions. 
When expressed in terms of the Tetraktys, this 
means to replace the World of Ordinary (visible) 
Liglit, L, by another World of Ultra-violet Light, 
L', wdiich, although not visible itself to the human 
eye, causes visible phenomena of fluorescence of 
the minerals tested. This change of the World of 
Light, combined with changes in Caloric and 
Humidity, represents a further valuable contribution 
to the discriminative power of blowpipe analysis. 

The examples given in the preceding paragraphs 
may be sutticient to show that the Tetraktys, as 
the System of the Categorif>s of Natural Science, 
is applicable in principle to the process of qualital ive 
chemical analysis carried out under the control 
of the unaided sensciS, i.e. under natural and near- 
natural conditions. The question remains w’hether 
the eondilions of mineral determination by means 
of the polarizing microecope, having such an 
important place in all petrographical and 
mineralogical investigations, may be included in 
these near-natural working conditions or not. 

Obviously, the ordinary objects of the investi- 
gations are natural units — minerals, rocks, ores. 
The determinations are carried out on either 
transparent or opaque objects, using plane polarized 
light. Whether a certain artificial source of light, 
or an instrument such as the Nicol prism, produces 
ordinary or plane -polarized light, cannot be 
re< ognized in one single act by means of the unaided 
eyes. The phenomena of ‘light’ observed through 
tho polarizing microscope, however, ^osely 
correspond to those made in ordinary light, i.e. 
they embrace observations of Colour, cat. ///+a, 
and Intensity, cat. Ill —a, in dependence upon a 
constant or changing World of Light, L, in which 
these observations are made. 

In addition to these obseiwations which are 
identical with those made in ordinary light when 
determining the ‘external characters’ Colour and 
Ludre of minerals, the use of the polarizing 
microscope re<j|uires connexion of these modes of 
being of the umt tested with others, as follqws : 


Traces of cleavage ; contours of crystals ; 
twin lamellae — all embraced by the category 
Constituent part of shape, cat. II -\-c. 
Furthermore, the Orientation with respect to space, 
caJtg. U:::S, of all of these phenomena with respect 
to each other as well as with respect to certain 
particular directions of tho Nicol prisms and the 
microscope, has to be determined. Finally, the 
thickness of the thin -section examined, and tho 
parallelism of its upper and lower surfaces, have 
to be taken into consideration. 

The determination of t he mineral unit examined 
then consists in observing tiiat a certain number 
of certain modes or categories of being of the unit 
aj-e connected in a certain distinct manner, 
discriminating the unit tested from any other 
similar unit of another .substance. This combina- 
tion and intercoimexion of different modes of 
being of the same unit can immediately be illustrated 
by plotting on formus which show the pattea*ri of 
tho Tetraktys. The pro(;eS8 of determination of 
minerals by means of the j>olarizing microscope 
therefore may be said to correspond to tlio near- 
natural conditions. 

On the contrary, the dotennination of crystalline 
minerals by moans of X-ray analysis cannot be 
included in (ho natural or near -natural working 
conditions. This is because the main essential 
phenomenon, the diffraction of (he X-raj^s passing 
through the crystal, cannot be perceived directly 
by means of the eyes, except when they fall on a 
fluorescent screen or on a photographic film which 
has to bo developed before the effects of the 
diffracted X-rays can bo seen. Even (Len, however, 
the connexion between the phenomena recorded by 
these artificial means (screen and photographic 
film) and the ‘reality of Nature’, i.e. the regular* 
arrangement of the atoms, ot(\, in space, can bo 
recognized only by means of complicated mathe- 
matical formulae and calculations, the use of which 
was excluded from the natural conditions. 

2. Thk Tetraktys as a Basis for Schedules 
FOR Geological Field Investigations 
(a) Discussion of Some Principles Underlying the 
Construction and' Use of Schedules based upon 
the Tetraktys 

When considoiing original field work as the 
bs^is of the geologist’s activity euid the principal 
source of the progress of geological science, the 
successful application of the Tetraktys to this type 
of work may be considered as its crucial test. 
For this reason, in the address mentioned above 
(Koch, 1948), the Tetraktys was compared in 
every detail with the Schedule for the Field Descrip- 



Supplement to The Au btraiian Joxtenal of Scibnob, Volume xi, No. 4, 21 February, 1949 


lion of Sedimentary Rocks compiled by a committee 
of American sedimentary petrologists during the 
years 1918 to 1922 and accepted by the U.S. 
Geological Survey (Goldman, 1922). 

Some of the main results of this address are 
contained in the summary published in This 
Journal (Koch, 1948). Further data are given in 
the Introduction of this paper, pages 2-3, and on 
pages 18-19. In addition to the facts already 
quoted, the comparison of the two schemes revealed 
five critical questions which represent th(‘ main 
problems connected with the construction and use 
of schedules for geological fiolfl investigations. 
These points are : 

(i) What shall be presented in the schedule ? 

(ii) In what order of grouping and interconnexion 
shall the facts be presented ? 

(iii) Shall the schedule refer only to one self- 
existent natural imit or to sev'^eral units 
at once ? 

(iv) How shall units connected with one anoth(‘r 
in the reality of Nature^ be separated in their 
representation by the sc'hedules ? 

(v) How shall the natural interconnexion of 
these units be expi’(>s8e<l in their repre- 
sentation in separate srdiedules ? 

Tire following answers to these (juostions are 
given from the working pitnciplc'S developed in 
connexion with the Tetraktys : 

(i) In order to assure the higliest degree of 
completeness of geological field work, e\ ei*y 
obtainable obser\'ation of the natural unit 
selected for the investigation should have a 
pUicCy and should be plotted in the schedule. 
No possible observation shoidd be excluded 
for the reason of certain pi’ejudices or of an 
anticipated importance and non-imporlancc 
of the phenomena observ^able. The autlior 
fully agrees in this regard with the recom- 
mendations given by Twenhofel (1st ed., 
1926, page 621 ; particularly 2nd ed., 
1932, page 873). 

(ii) The principle of grouping in the construction 
' of the schedules should be the most natural 
possible, ultimately based on the forms of 
apprehension, space and time, as the most 
fundamental forms of all sense -experience. 
In this coimexion it should be remembered 
that the geologist’s task is, commencing 
with the observation of the spatial inter- 
connexion (by association and mutual 
inclusion) of natural units of the earth’s 
crust, to reveal the temporal order of their 
formation && well as the physical conditions 


under which these processes may have 
taken place in the past. 

The Tetraktys, in the spatial arrangement 
of its parts, shows all phenomena exhibited 
by a certain natural unit in connexion with, 
and in dependence upon, the four general 
physical conditions of the C-H-L-P- World, 
ultimately grouped with respect to space and 
time as the highest principles of grouping. 

(iii) Jn order to illustrate the third point, a 
schedule is given in Table 3, entitled Schedule 
for the Field, Investigation of a Volcanic Neck 
or Neck Formation. This schedule is based 
c^ntirely on field inv'estigations cai r d out by 
the author wiiile making volcanologioal 
studies in the Eifel Mountains (Koch, 1933) 
from 1 931 to 1936, and later in Persia. Jn this 
( onnexion, only the question of the unit or 
units, to which tlie schedule refers, may be 
dealt with here. Additional data and 
explanations about this schedule will bo 
given in a s])ecial publication. 

The natural unit, F, to w'hich the data of 
this schedule lefer, in the first place, is an 
eruptive body filling a volcanic neck. As 
shown, liowever, by the data given under 
the heading cat. lI-\ c. Constituent part 
of shape (i.e. the sliape of that eruptive 
l)ody), the majority of these data refer to 
layers, Idocks, pillars, eoliunns, platy slabs, 
etc., into which the eruptive bcjdy as a 
whcjle may be dix idod. Facrh of these parts 
of the whole unit C may be made, if desirable, 
the cent re or unit, U\ U", etc .. of another 
schedule oi* of other schtcdules, F\ F'\ etc., 
representing every observable phenomenon 
of this sub-unit. All of these sub-units, 
(!', U", etc., have the same categorical 

relationship with respect to the main unit, 
( 7 . i.e. being constituent parts of it ; and 
are distinguished from one another mainly^ 
by the fact of being sub-units of a different 
order w’ith respect to the main miit. They 
therefore can be dealt with in the main 
schedule under the same heading, i.e. 
cat. II \ c. It is recommended, however, 
that these data referring to the different 
sub-units should be detailed in such an order 
of sequence as corresponds at the same time 
to the natural order of sequence of these 
sub-units in the division of the main unit 
(i.e. the emptive body) represented in the 
schedule. 

(iv) In the same schedule, other units, U\ etc., 
are indicated, which are more independent 
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The eruptive body divided into beds, layers, pillars, columns, 
platy slabs, tabular elements ; or in irregular blocks - by 
joints, lamination planes, etc.; structure, texture, of the 
ro<;k ; layers of dififerent structure and composition ; veins, 
products of magmatic differentiation 


The eruptive body containing holes, 
cavities, ^r channels, air bubbles, pores ; 
vughs, mineral druses ; or inclusions of 
blocks or fragments of eruptive or country 
rocks ; inclusions of fragments of minerals, 
etc. 


Shape or form of the eruptive body as a 
part of the earth’s surfact?-- conical, or a 
flat hill, knob, mountain ridge, etc. : 
shai>e of the sub-crustal body, etc. 



Size and proportions of the eruptive body ; 
measurements of the extent in the different 
directions; height, circumference, 
diameter, etc. 


The eruptive body as one unit of two or 
several eruptive bodies forming a higher 
unit, having the same feeding channel ; 
alignment of several necks along the sann^ 
tectonic Assure ; etc. 


Distinct number of the edges of the columns into whicli tlie 
eruptive bo(iy is divided — five-edged, six-edged columns 


The eruptive body exiKJsed, or having been exposed, to 
forces acting upon it — tectonic movements, (;artliquakes. 
landslides; to agents of denudation -wind, rain, etc.; 
desert polish 


The eruptive body distinguished by a 
shape, or other features, representing better 
the ideal shape, etc., of a volcanic lUick 
than the majority of the other bodies 
belonging to the same eruptive province ; 
the body selected for charactc^ristic photo- 
graphs, sketches, etc. 

The act by which the eruptive body came 
into existence — ^upthrust of magma, by 
explosion or by quiet flow ; the process of 
forcing its way through the country rocks, 
etc. 



Tlie process by which tlie eruptive' body 
passes out of its existence — destniction by 
denudation, weathering, etc. ; destructioii 
by artificial moans — quarries, railway 
cuttings, etc. 


The eruptive body having caused contact 
phenomena in the surrounding tuff-mantle 
or country rock ; absence of contact pheii- 
omeua is to be noted also ; magnetic 
influence on (‘ompass 


Keaction of the eruptive body, or of the rock composing 
it, to forces acting upon it — ^pa11iu|; due to insolation or 
frost ; shattering, sounding, emission of sparks, under 
liuiumer IjIows ; odour under hammer blows 


Phenomena related to 

(a) Indications as to ^ao^-conditions of the rock-formation 
from the magmatic process (deduced from the mineral 
composition and from contact plienoniena) ; slow or 
rapid cooling process — occurrence of volcanic glass 

(fe) Heat conditions of secondary (deuteric) processes 

(c) Heat conditions of the weathering processes depending 
upon climatic conditions, existing and in the past 

Caloric 

Hitmidity 

(a) Indications as to the humidity contained in tlie magma ; 
‘dry’ and ‘wet’ magmas ; occurrence of hornblende, 
zeolites, in the rock 

(fe) Humidity (water content) of the country rock affected 
by the magmatic contact ; mutual reactions and effects 
of escaping water 

(c) Humidity conditions of the deuteric processes — ^zeo* 
lithization, serpentinlzation, etc. 

(4) Humidity df the weathering process existing and in 
in the p^t (palaeocllmatie indications) 


the O-H -L-P -Conditions 

(a) No effect of light on primary magmatic process is known 


(6) (Effects of radio-active radiation : effects are of micro- 
scopic dimensions oidy) 

(c) Bleaching of certahi kinds of ‘greenstone’ on f resii 
surfaces of fracture, when exposed to tiie sunlight 

Light 


Pressitre 

(a) Phenomena indicating higher or lower preeeure prevalent 
during the magmatic and crystallization processes ; 
dependence of these phenomena upon depth of the part of 
the neck actually exposed : minerals indicating forma- 
tion at depth — ^blotite, hornblende, etc.. In eruptive rocks 

(b) Phenomena indicating tectonic pressure, after solidi- 
fication of the eruptive body — partings, shearing slicken- 
sides, faulting, brecciation, etc. 


Table 3. Schedule for the Fobld Investigation 
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Character of the surface of the eniptive body and its con- 
stituent parts — surfaces rough or smooth ; surface of fracture 
planes, or planes of divisibility ; of joints, fissures, cracks, 
(‘tc. ; surface in fresh or weatiiered state 


Coldness of the rock tested by the ‘lasting* 
touch ; coldness on planes of fracture, on 
joints, weathered surfaces 


Colour of the rock, in fresh or weathered 
state— on joints, fissures ; at certain 
distance from the surface witliln the 
eruptive body ; in dry or wet state ; 
change of the shade of colour in different 
light, in different seasons ; colour ol the 
surface when breathed on 



Lustre of the surface of the eruptive body 
and its constituent parts ; of fracture 
planes, planes of divisibility, joints ; 
lustre of the weathered surfaces 


The rock appearing ‘heavy’ or ‘light’ to the 
‘weighing’ touch ; specific gravity of the 
rock and of its inclusions (olivine, etc.) 


Stickiness of the rock surface ; on joints, slif-kcnsides ; sticki- 
ness of the products of weathering (soils), in wet state : c-f. 
the liardening, cracking of the products of weathering, wh<‘n 
dried up 


Toughness or britthmess of tln‘ rock Hul)stince, tested 
iadween tiie teeth, or on a sharp edge pressed against st'cl ; 
d(‘i)endence on dry or wet state. ; <lependenee upon distance 
from surface ; in isolated blocks or i>onIders 


Rock-dust provoking plientunena of 
silicosis ; general feeling of a jx'rson 
affected by a dusted lung 


Smell of the rook, fresh or weathered, dry 
or wet ; when breathed upon ; when 
heated ; odour produced under hammer 
idows 



'Taste of the (powdered) rock, or of fresh 
or weathered surface ; taste of the products 
of weathering 


Efteets (pains) caused by tiny rock-splinters 
penetrating tlie skin (cf. the effect of 
handling woUastenite or asbestos rock, or 
of handling rock-salt, etc.) 


Adhesiveness to the tongue, of tiie roek in frt sli or W(‘atl)er(‘il 
state ; of tiie rock in situ, or of isolated i)Ioeks ; different 
adhesiveness on fracture planes, on joints, etc. . soluble 
inclusions 


Vheiiornena related to the General tJxistchtial ( 'ateffories' 
Space and Time Relations 


Association of tuff with tlic eruptive body : tuff filling parts 
and pockets of the neck, or the funnel 
Neck-filling breccia — ^lithological composition giving informa- 
tion about tile lithological composition of the old land- 
surface at the time of the break-through of the neck 
Connexion of the eruptive body with deiit(»ric volcanic or 
post-magraatic phenomena— inlncral springs, carbon di- 
oxide exhalations ; deposition of iron hydroxide, etc. 

catg. 

catg, U:::S 

(General character of the eruptive rock occurrences with 
respect to space — isolated or llned-up occurrence, etc. 

Goographioal significance, morphological appearance of 
the single necks as well as of the w’hole neck formation ; 
spatial relationships (In level) to occurrences of older and 
younger eniptive rocks 


Kclations in time, of tlie ern]>tive body witli other bodies 
lielonging to tlie same or <dh(‘r rormations 
Relation of the iihenomena (^aiisrd by the volcanic break- 
through, with t(*etonic phenomena ol the country rock 

Connexion in tirtu', of the magma tie activity with tecfonic 
movements, etc. 


j catg. 

1 catg. U:::T 

General relation fo time (or in time) of the ii.agmatic activity 
of the nei^k formation —simultaneous, continuous, inter- 
mittent ; inforrupted by periods of magmatic inactivity 
Volcanic ai'tivity interrupted by i>eriods of denudation, etc. 


OF A Volcanic Neck or Neck Formation 
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of the eruptive body than are the sub-units 
mentioned above ; or have, in other words, 
a higher degree of self-existence. Such 
units, for example, are the tufl* associated 
with tht> eruptive body, ccUg. {Ui::U')g, 
and the ‘Inclusions of fragments of sedi- 
mentary rocks’, etc., included in the eruptive 
body, In case that, in the 

course of a detailed investigation of a miit, 
U, one or more of its sub-units, U\ C7^, etc., 

or other self-existent units ol/C., 

m' 

associated or otherwise connected with 
should be studied in more detail, then 
each of these units will be made the centre 
of a new schedule F\ F", etc., or F^, 
etc., representing all data referring to these 
new units of investigation. 

The American authors, in their schedule 
mentioned above, attempted to represent 
all ‘main’ plionomena referring to four (or 
even more) well-distinct or self-existent 
units at once, namely : 

The sedimentary rocks themselves ; 
tlio inorganic constituents ; the organic 
constituents (fossils) ; the concretions. 
Additional data refi^r to the cement of the 
rock, and to the higher unit of the sedi- 
inentary formation to which the rocK 
belongs, as two additional units embraced 
by that schedule. On tlio other hand, 
essential phenomeria (i.e. modes of being) 
of all of these imits were omitted from the 
schedule in order to prevent the schedule 
becoming too large and too difficult to 
handle. 

"lTn> difficulties encoimfi'red by the 
American authors of the Schedule^ for the 
Description of Sedinientafy Fochs have 
betui completely (eliminated V)y the develop- 
ment and use of the Tetraktys. There is 
no n(X3essity for ‘searcliing’ or trying out the 
‘right’ type of schedules adapted to the 
description of units of very different nature, 
because the Tetraktys is the universal basis 
of them all. There is also no net^essity 
of disturbing the clear set-up of a certain 
schedule by filling it with detailed data 
pertaining to different units, because all of 
these units can be represented ea(?h by a 
separate schedule. 

<v) The important question remains : How to 
express in these separate schedules the 
relationships of these different units 
connected with each other in the reality 
of Nature, but represented separately t 


This problem is solved in the following way 
in the schedules developed on the basis of 
the Tetraktys : 

According to the definition of the 
different categories given on pages 
9-14, the scheme of the Tetraktys 
contains all categories neoessaiy for 
the expression of the different possible 
interconnexions of two or more natural 
units, U\ C7^, etc., or etc. 

This may be illustrated by examples 
taken from the Schedule for the Field 
Investigation of a Volcanic Neck 
or Neck Formation. 

Examples of the connexion of a volcanic 
neck with tuff associated with it and with 
rock fragments included, have been dealt 
with above. The eruptive body is connected 
with other eruptive bodies occurring in the 
same area or geographical unit by 
catg. (U:::U') g ; but should these other 
eruptive bodies belong to different periods 
of volcanic activity, the particular temporal 
relationship is expressed by catg. 

Finally, in order to take an example from 
another field of geology, a mass of granite 
and the alluvials deposited in a creek which 
cuts throTigh it are eormected in the first 
place by th(> categories cat. I —a. To j)as8 
out of existence (by the process of weathering, 
etc.) and cat.I-\-a, To come into existence 
(by deposition from running waters, etc.). 
In addition to these genetic relationships of 
the two units connected by Nature, other 
temporal or spatial relationships may be 
expressed by the categories catg. { U::: V') 
catg. {U::'.V')j. cat. U:::S ; the last referring, 
for example, to the different levels (terraces, 
old land -surfaces, etc.) with which these 
alluvials may be found associated. 

In the practical case of an actual geological field 
investigation, the use of forms referring to different 
geological units, or oven of whole sets of such forms, 
is as follows : 

In each form (for example, F) representing 
one of the natural units connected with distinct 
other geological units in a definite way, that 
particular category, or those particular 
categories, by which the first unit, is 
connected with any other of the units, U\ ( 7 ^, 
etc., is marksd by the name or number or 
symbol given to the respective other unit in 
the field notebook. A glance on such a 
‘marked’ form immediately reveals whether 
there exist other filled-in forms {F\ F^, etc.) 
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connected with it, or not. The forms them- 
selves can be kept in any order — chronological, 
alphabetical, etc. 

It was shown in the comparison of the American 
schedule with the Tetraktys, that any object of 
geological field observation — whole sedimentary 
formations, smaller rock -units, minerals, con- 
cmtions, crystals, fossils, etc. — can each be 
represented with the multiplicity of their respective 
phenomena. The application of the Tetraktys 
therefore appears independent of the absolute size 
and nature of the natuial unit represented in it. 
This is confirmed by the results ot a detailed field 
inve.stigation on desert varnish carried out in 
different parts of the deseiis of the Iranian Plateau. 
The observations, when plotted in a schedule 
according to the scheme of the I’etraktys, covered 
the majority of its categories ; and the blanks 
left on the schedule immediately indicate thosi' 
observations which ha\'e to be carried out in the 
future in order to complete our knowledge about 
this higVily complex phenomenon, which proved to 
be particularly sensitive to changes in the C-H-L-P- 
conditions of the desert. The schedule was 
presented on the occasion of the address mentioned 
abo\’e (Koch, 1948). 

It may be seen from the numerous examples of 
appli(.*ation which ha\^e been mentioned that 
scliedules — or evnn whole sets of schedules — can 
also be do\"eloped and used for tlie most complete 
and systematic; stud^^ of mineral or ore deposits. 
This may 1)0 illusti-ated by tlio example of an ore 
deposit of the paramagmatic type. At least 
tliree, and usually foui'. difforc'iil schedules will be 
required for this })urpose, corresponding to the 
four main units connected in that type of deposit : 
the country rock ; the magmatic body ; tlu' ore 
body ; and the contact rocks. Tlie examples 
dealt with in the foi’egoing jiaragiaphs have made 
it clear that the schedules representing each of these 
diffoi’ent natural imits of the ore deposit can be 
connected with each oilier in such ways that any 
relationships of the natural units in the reality are 
adequately represented in the I’espective schedules. 

The autlior is fully aware that a considerable 
mass of detailed work, theoretical as w^ell as in the 
field, is still to be done in order to adapt the use of 
the Tetraktys to tlie requirements of geological 
investigations of any kind of object. Nevertheless, 
it may be seen from the discussions contained in 
this section, that the five critical questions repre- 
senting the problems of the construction and use of 
schedules for geological field investigations have 
beeh solved in principle. This was carried out 
with the highest degree of generalization possible 


by the development of the Tetraktys and the 
working principles connected therewith. 

(6) The Question of the Combinations Possible 
between the Elements of the Tetraktys 
A second problem of fundamental importance 
comiected with the construction and use of schedules 
for geological field investigations is the question 
of the number of charcu'ters to be observ^ed and 
recorded, as well as the number of their relations. 
The author fully agrees with the emphasis laid by 
the American authors on this point, and desii’es 
to quote in full the main sentences refer”- og to it 
(Goldmap., 1922, p. 254> : 

‘The characters which could Ire recognized 
in any sedimentary rock are numberless . . . 
What is ti'ue of the wide range of chi^racters 
to be observed is oven more true of the relations 
of characters. These are irocessarily more 
numerous than th(> characters and theii- 
determination much more important ; for 
most, if not all of the [ri-ogress of knowledge 
is Irased essentially on fh(‘ disco v'ery of new 
relations between facts . . While tlie user of 

the schedule should Ire reminded constantly 
to look for relationships, the impression sliould 
he avoided that in this «ir any respect the 
schedule may be relied on as final or 
complete . . .’ 

And later on : 

‘The feature in the scliedule wliieli is 
considered most important and fundamental 
is the em|rhasis on quantitathe i-esnlts . . .' 

The adequate way of attacking lliis pjohlem of 
the seheduloR is to subject them to tli(‘ methods 
of the calculation of the eombinations, in order to 
find out the number of c*ombiuat ions yrossiblo 
between a gix-en number of distinct and indejjendcnt 
elemonts liaving a certain order of errungement 
in the schedules. 

When applied to the original schedules developed 
by the committee, and to tliat form of it T-eproduced 
by Twenhofel (1926) as ‘slightly moditied’ from 
the original, the calculations of the combinations 
possible between the elements of those schedules 
will provide no results of general validity. First, 
because these schedules do not reveal to what degree 
their ‘elements’ are independent from one anotlier. 
Secondly, because the number of these elements 
is not a definite one, as shown by a comjiarison 
between the two schedules. It is also not clear in 
all instances to what features the numerous ‘etc.’ 
contained in them may refer. Thirdly, the main 
principles of division of the two schedules, when 
compared with one another, prove to be essentially 
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different ; therefore the schedules do not correspond 
with respect to the relationships of co-ordination 
and sub -ordination of their main parts. 

On the contrary, the elements of the Tetraktys, 
according to the tlefinition of the categories, are 
strictly independent and not deducible from one 
another. The number of these elements is distinct 
and limited. The division of these elements in 
groups, sub-groups, etc., is definite. Furthennore, 
the number of these categories and categorical 
concepts was found to be surprisingly small ; and, 
finally, their arrangement in groups, etc.., highly 
symmetrical. The methods of the calculation of 
the combinations can therefore be immediately 
applied to the Tetraktys. The results of these 
calculations will be valid also for the different 
applications of the scheme of the Tetraktys, for 
example to the schedules built up on the basis 
of the Tetraktys. 

A first informal mathematical st\idy on the 
comV)inations possible between the elements of the 
Tetraktys has alrea<ly been carried out by Professor 
L. A. Cotton (unpublished). According to these 
preliminary studies, the number of the binary and 
ternary combinations between the twenty -four 
substantial categories is by no means ‘numberless’, 
but of the order of hundreds and thousands, 
respectively. (}ri the other hand, wheri considering 
the practical application of the Tetraktys to the 
systematic study and representation of the 
‘relations’ or ‘combinations’ between these categories 
of being of natural things, for example of geological 
phenomena, these numbers appear so high as to 
requim careful and methodical Y)rocedure for these 
studies. 

A numl)or of the phenomena dealt w ith by the 
geological sciences prove to 1)6 of a complex nature 
when expressed in terms of the cat-egories of the 
Tetraktys, For example, hardmss, in the sense 
of the hardness of minerals as revealed by the 
ordinary scratching test, or the Biinell method, 
is by no means a ‘simple’ phenomenon but a 
composite one, as was pointed Out by Niggli (1920). 
Hardness, when expressed in terms of the categories 
of the Tetraktys, proves to be even a concept of 
fairly high complexity. Other phenomena of sueh 
a complex nature are, for example, symmetry, 
cleavage, soapy touch ; structure, and texture of 
rocks ; or weather, climate, etc. A w^ay to the 
systematic study of these complex phenomena and 
their definitions appears to be opened by the use of 
the Tetraktys. 

In the pmctical applications of the Tetraktys, 
for example in the Schedule for the Field Investiga- 
tion of Volcanic Necks (pages 24—26), such complex 


phenomena as hardness are plotted under the 
heading of that category which is most specific to 
its nature. That is, in the case of hardness, the 
category cat. I -\-Cf To suffer a change in its properties : 
because the degree of hardness of a given \init 
(mineral, rock, etc.) can be recognized only from a 
change (scratch, indentation, etc.) suffered by the 
unit tested. 

Other phenomena of complex character are 
plotted under the headings of the different categories 
connected by them. This is particularly the case 
when a certain mode of being (for example, To 
have colour^ cat. Ill -{ a) is to be represented in its 
dependence upon the C-H-L-P-conditions, or upon 
space and time. The colour of the eruptive rock in 
dependence upon the World of Light (sunshine or 
shade) is therefore plotted twice in the schedule, 
under cat. Ill^a and under L as well. Colour in 
dependence upon the World of Humidity (in wet 
or dry state) is therefore plotted under cat. Ill \ a 
and under H as w^ell. 

In order not to compli(!ate the picture of the 
schedule mentioned aV)Ove, the ‘complex’ crharacters 
plotted in it are not specially marked or* conrvected 
by lines, etc. The reader will find a number of 
such complex characters w’hen carefully studying 
the schedule, particularly in those parts representing 
the C-H-L-P-conditions and the space-time relations 
(General Categories of Existential Being). In an 
actual field investigation of a geological unit, 
particular attention should be given to the observa- 
tion of such complex characters or to the inter- 
dependence of the different character.s of the unit 
studied. The relations found should be visibly 
marked in the forms used by (coloured) lines 
or other conventional symbols. 

The problems discussed and the exainj^les 
illustrated by the Schedule for the Field InveMigation 
of a Volcanic Neck or Neck Formation may be 
sufficient to show the way of dealing systematically 
with the problem of the ‘relations of different 
characters of natural units’ ; particulai‘ly, the way 
to a quantitative treatment of the problem so 
urgently stressed by the American authors appears 
to be open. 

.*1. The Tetbaktys as a Basis for the 
Process of Mineral DETPmMiNATiON 

Mathematical treatment of the problems of 
combination connected with the Tetraktys is not 
only e.ssontial for the application of this system to 
the construction and use of schedules for geological 
field investigations, but it appears useful also for 
the elucidation of certain fundamental problems 
connected with the process of mineral determination. 
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The results of the discussion of the Natural 
and Near ‘Natural working conditions made it 
probable that the Tetraktys may be applicable to 
the process of mineral detennination. This was 
confirmed by an extensive critical investigation 
into the bulk of the literature on mineral deter- 
mination. The works studied covered particularly 
the determination by means of the so-called external 
characters, the blowpipe, the ordinary and the 
polarizing microscope, and, as well, a number of 
other more specialized methods. Examples of the 
latter were methods based on spot tests, simple 
chemical reactions, or micro-chemical methods. 

This literature consisted of books, tables, papers, 
reviews, and abstracts, totalling approximately 
two hundred titles covering the period from 1820 
to the present. About sixty books and tables 


determination in the literature studied. Such a 
theory would have to supply a comprehensive 
answer to all of the following questions : 

Tests of what nature, in what numbei’, in 
what combination or order of sequtmee. have 
to be used in order to determine one given 
mineral by discriminating it from a certain 
total number or group of known minerals ? 

There is no doubt that this problem can be treated 
successfully by use of the Tetraktj^s, and by using 
calculations of the combinations pos ;ible between 
its categorical elements ; but- the Tetraktys, as 
shown in the foregoing sections, is not rc '-icted 
in its applications solely to mineralogy or to the 
geological sciences, and it may therefore be applied 
to the systematic determination of any natural 
units. 


. . . to arrange its different characters in 
a certain order, and to connect it with an 
established systematic order of grouping 
natuial things — 

Classification 


Observation 
. . to draw the atten- 
tion of the senses to it 
(i.e., the unit) and t o 
perceive it through all 
senses possible — 



AA' 


NVESTlGATIOal 



Description 
. ... to call (give a 
naiiic to) and to ex- 
|)rcss it in words and 
scntcMvces. 


Determination 

. . . to compare it with others, similar to 
it. and to discriminate it from them. 


Figure 3 

Thouoht-Scheme : Investigation of a Natural Unit 


representing complete schenies and procedures for 
mineral determination were studied in the original 
texts and analyzed witli regard to the categories 
and categorical terms of the Tetraktys. It was 
found that without exception the numerous different 
tests recommended in these books could be expressed 
in the categories and categorical terms of the 
Tetraktys. Furthermore, the order of sequence 
of the tests characterizing each of the many different 
procedures recommended in these books and tables 
could easily be represented or plotted in Scheduhs 
for Mineral Determination built up on the basis of 
the Tetraktys. 

On the other hand, this critical review revealed 
the strange fact that apparently there does not 
exist a general theory for the process of mineral 


4. Thoimjut-scheme : Investigation of a 

Naturai, Unit- -as a General Key to the 
Application of the Tetjiaktys 
(a) General Explanations 

Rather than including more examples and details 
of the application of the Tetraktys to the geological 
sciences, a general scheme may be given in the 
conclusion of this Paner to be considered as the 
general key to its different applications. This 
scheme is the ThougJU ‘Scheme : Investigation of a 
Natural Unit which is shown in Figuio 3. 

This scheme is called a Thought-Scheme as it 
represents nothing but a certain munber of concepts 
in their characteristic co-ordination and order of 
sequence. Like other schemes presented in this 
paper, it has the form of a Tetrad, according to the 
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number of the main concepts combined and 
connotated by it. 

The thought-scheme shows, in the first place, the 
four constituent parts of any scientific investigation 
of a natural unit, inasmuch as this investigation 
tends to realize the highest degree of completeness. 
These four parts of a complete investigation are : 
Observation 
Determination 
Classification 
Description. 

Any ‘complete’ scientific investigation, for example 
a monograph on a certain natural unit, should 
contain these four constituent parts. Conyersely, 
the combination of these four constituent parts in 
order to form a higher unit complet€>8 what can 
be termed a full or complete investigation. The 
thought-scheme, by its arrai\gement with respect to 
the four constituent parts, symbolizes this mutual 
relationship between the elements mentioned. 
Definitions of each of these parts are given in the 
text of the scheme. 

Furthermore, the broken lines showm in the 
scheme indicate the natural order of sequence in 
which these four parts of an investigation into a 
natural tmit have to be treated. This order is : 
Observation Determination Classification ->• 
Description. The Tetraktys can be applied in its 
original form to each of these four parts of an 
investigation into a natural unit. The methods 
of plotting the data pertaining to the different parts 
(•annot be fully explained in this Paper, but will be 
fu-esented later in a more detailed description of 
the diff(*r 0 nt practical applications of the Tetraktys. 

Generally speaking, the thought -scheme can be 
xised as a guide for attaining the highest degreci of 
compJetoriesM of an investigation of a natural unit ; 
for exainpl(>, a petrographical imit, an ore deposit, 
etc. It can likewise be used for checking the 
completeness of any prior investigation described 
in the literature. Thus the following four critical 
questions have to be answered, both tluring the 
course of an actual field investigation and during 
the study of a report on a previous investigation 
contained in tlie literature : 

Observation : Did you observe (ill phenomena 
pertaining to it (i.e. the unit) ? 

Determination : Did you make sure that it is 
tliat particular thing and nothing else ? 

Chissification : Where does it belong in our 
systematic knowledge of these things ? 

Description : Is your report on the thing a 
complete one, or did you omit certain 
results from it ? 

The completeness, or degree of completeness, of a 


detailed description of a natural xmit given in the 
literature is checked by systematic comparison of 
all data contained in it with the corresponding 
categories and categorical concepts of the Tetraktys, 

(b) Examples of tM ApplicMion of the Tetraktys 
to the Different Paris of an Investigation 
into a Natural Unit 

Application to 'Description". The use of the 
Tetraktys as the most general and complete scheme 
for ‘complete’ descriptions of given natural imits 
was first demonstrate^d in the address mentioned 
above (Koch, 1948). The American authors called 
their Schedule for the FieM Description of Sedimentary 
Rocks (Goldman, 1922) ‘a check-list for the field 
description of sedimentary rocks’ applicable ‘to 
any special case’. The Tetraktys, by detailed 
comparison with this schedule, proved to l>e the 
most general and complete check-system for such 
check-lists. 

Application to 'Observation". Twenhofel (1926), 
in the introductory notes to the modified repro- 
duction of this schedule, points out that, in addition' 
to its use for ‘Description’, the schedule can also 
be used directly for the observations to bo made 
in the field. The Tetraktys proves particularly 
appropriate foi‘ this first and fundamental part of 
the investigation of a natural unit, because it 
systematically directs all senses, with their differtmt 
functions, to the most complete observations of 
the units selected for the investigation. This is 
due to tlie fact that, according to its deduction and 
definition, the Tetraktys is l)ased exclusively upon 
sense -perception . 

Application to ' Deter) ninatioYi . The application 
of the Tetraktys to this part, of an in^ estigation 
has become obvious through the results already 
obtained from extensive studies into the literature 
on mineral determination (see also Postscrij3t). 

Application to 'Classification". Examples of this 
type of application of the Tetraktys have not been 
giv'en or discussed in this Paper. It may be 
remembered, however, that the deduction of the 
Tetraktys originated from a problem of the classi- 
fication of minerals. Furthermore, as mentioned 
in Part IT, the deduction and improvement of the 
definitions of the different categories of the 
Tetraktys were constantly checked against the 
principles already used for the natural classification 
of natural things. Consequently it can therefore 
be expected that the Tetraktys will be made the 
basis for future investigations into the principles 
of the Natural Classification of Natural Things^ 
particularly in connexion with the problem of the. 
natural classification of minerals and rocks. 
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The classification of rocks, particularly of the 
sedimentary rocks, on the basis of their lithological 
characters closely corresponding to the Natural 
Conditions, can immediately be expressed in the 
categorical terms of the Tetraktys. The class! - 
ficatory systems or schemes themselves can easily 
be compared with each other after having been 
expressed in uniform categorical terms, as will be 
shown in a special publication. A general 
discussion of the problems of Natural Classification 
was given by Whewell (1837, 1840) in the chapters 
dealing with the Classificatory Sciences. 

The ijrocess of Naminy natural things (contained 
in the definition of ‘Description’, in the thought- 
scheme given above) has not been dealt with in 
this Paper. A process having the opposite 
‘direction’ to the process of Naming, however, has 
been used in the empirical deduction of the Tetraktys 
as mentioned in Part II. The c;ategorio8 of the 
Tetraktys, i.e. the ultimate modes of being of 
natural imits in the empirical reality of Nature, 
ha\'e been deduced from study of the meaning of 
the words used by the peoples of the world for 
‘naming’ natural things. It is therefore expected 
that the Tetraktys, in turn, may be used in the 
systematic investigation of the principles of 
rational nomen/'lature of natural things. 

In concduaion, the categories of the Tetraktys 
have been used in many instances for formulating 
the definitions presented and discussed in this 
Paper. Tins met hod of apjdicat ion of the Tetraktys 
coincides with Aristotle’s doct,i*iiie (illustrated by 
numerous exarnjdes in Ivis works) tliat a system of 
categories of a very elementary nature is the 
necessary basis of any seicaititic definition. 
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Science and Security 

Thoucjii knowledge is an individual acquisi- 
tion, it does not properly merii description as 
human until it is shared. The devices ot 
language and wiiting make possible the com- 
parisons and assessments by which knowledge 
grows till it far exceeds individual range and 
is Man’s knowledge in the wider sense. The 
advancement of human knowledge takes place 
in the composite mind. Free trade in ideas is 
the essence of the growth of human knowledge 
and is the life-blood of science; all that hinders 
that free traffic hinders the growth, and must 
be anathema to those who serve science. 

Such statements seem simple platitudes, and 
it is banal to re-echo that science has con- 
ferred great benefits on mankind. These are 
so intimately part of the life of a modern 
community as to be accepted without question; 
the ’world’ is content to marvel and receive 
the bounty; and as long as the applications of 
science contribute to comfort, welfare and 
enjoyment, science is a fairy goclmotlier and 
all the reactions of a coniniunity to its kaleido- 
scopic activities are favouraiile. 

The men of science are few: those who aiiply 
science and employ and exploit it for the com- 
munity's ends and their own, and whose urge 
is not the pui|suit of knowledge, ai-c' many. 
Groups of the many inevitably develop vested 
interests in the applications of science. 'Phe 
natural inclination of a person or group that 
by the application and exploitation of any 
knowledge gains an advantage, is to keep the 
process secret, not U) communicate it. The 
basis of this inclination is the desire for 
security, whether of the person, of the com- 
munity, or of its constituent groups. Security 
is thus the basic vested interest determining 
a possessive attitude to the retention of advan- 
tage. It is an attitude that is in sharp con- 
trast to that of the man of science or other 
pioneer In the advancement of human know- 
ledge. He knows that his effort is lost unless 


the knowledge is passed on and the sum of 
human understanding increased. That only 
is his true vested interest, and in the end it 
is mankind’s. 

The advances of science have been at timefi 
slow; hut recently, in point of awkward fact, 
both .scientitic knowledge and its applications 
have increased at a rate that has put social 
adjustments out of gear, and parUcularJy 
power adjustments. 

The situation is nol immediately in the 
control of the workers in the field of science. 
The r(‘sults of Iheir disinterested efl'ort are 
intricately interwoven into the fabric of c im- 
munity life. Those who transfer and further 
evolve and adapt the techniques to apply the 
results to the community’s needs and desires 
must have knowledge of science', and many 
who are truly men of science work in this 
held. Great ingenuity, skill and industry, 
and much education and instruction, are re- 
quired to bring scientihc knowledge into 
service; hut the gieat bulk of titose who make 
use of it have little need for intimate under- 
standing of tile magic Ihey have at their 
command, and may have hut little idea of the 
part it is playing in Iiuman affairs. A child 
can switch on an electric light and a schoolboy 
drive a motor car; tlie pilot who drops an 
atomic bomb need he neithei- a physicist nor 
a philosoplier nor yet a politician. 

Th(‘ stiength of a well-knit community lies 
in agreement based on the fullest under- 
standing that can he attained in it. Those 
who wield power in a democratic community 
are its elected representatives. Theirs is the 
opportunity that goes with that power, and 
with them lies the corresponding responsibility 
to use with wisdom all means to make the com- 
munity completely educated to use to the full 
the advantages knowledge can offer. 

Power has many forms and may be used 
well or ill. Knowledge is power and as long 
as it is wisely and benevolently applied, all 
is well, whether that power is wielded through 
business, economics, military strength, religion 
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or politics. This is true also ot scientific 
knowledge, though conditions make it but a 
pawn in the conflict of many different forms 
of power in the community. The increased 
power which science has given Man over his 
environment has inevitably, in the very process 
of its development, created new groups or 
interests, has strengthened some and displaced 
(Others, and has altered the distribution of 
wealth and, with it, the focus of incentive and 
the distribution of power. The balance of 
communities has been upset and gross adjust- 
ments are continually necessary. These adjust- 
ments have not always been painless or with- 
out major disturbances in the body politic. 

There need be no surprise if the resulting 
imbalance should continue to have less peace- 
able results than the benevolent view of scien- 
tific activity might lead us to expect. The 
growth of knowledge not only increases power 
but intensifies the sense of power and the lure 
of exercising it. Thus thd scale of modern 
wealth (mainly a gift of science) has mag- 
nified the portent of economics, and economic 
manipulation in unskilled or unscrupulous 
hands has proved dangerous to human welfare; 
yet more portentous and dangerous is manipu- 
lation in politics. The solution of the problem 
of the wise exercise of these powers has not 
yet appeared. 

Science has performed the, by definition, 
Impossible feat of splitting the unsplittable, 
and in so doing has succeeded in releasing 
Illimitable energy. The most striking early 
manifestation of this scientific triumph has 
been, unfortunately, not the provision of a 
fuller life for everybody but the bursting upon 
the world of a new weapon of destruction. 

For the moment at least the benevolent rdle 
of science is in the background; whatever 
blessings may yet accrue from harnessing this 
energy, science like economics has become 
manifestly dangerous. The balance and the 
basis of military power have been upset, giving 
rise to a new and bewildering set of specula- 
tions, calculations and readjustments. To 
universal mistrust has been added fear; and 
fear, the most dangerous of emotions to be 
let loose in the community, becomes a dom- 
inating factor in International relations. Re- 
actions under its influence are liable to be 
irrational and violent. Repression, inhibition 
and retrogression are amongst Its natural 
offspring. 


Suddenly it is discovered that freedom of 
communication on scientific matters Is in con- 
flict with considerations of national safety. 
Communication of scientific knowledge in 
certain circumstances becomes treason. In the 
name of national security, a nation’s governing 
group decides that means must be taken to 
control and direct the man of science and those 
who have access to his deadly secrets. Means 
must be taken to control what men shall know, 
who shall know it, who shall control those who 
know, and how they shall be controlled. ^ 
Human knowledge, in particular scientific 
knowledge, has become once more a dangerous 
thing. It is not a far step to the suppression 
of magic and sacrifice of the magicians. 

It is of interest that Bertrand Russell in a 
recent broadcast expressed the view that it 
would not be surprising if a powerful anti- 
scienlific movement were to arise, as a result 
of the dangers to human life presented by the 
atomic bomb and the possibilities of bacterio- 
logical warfare: 

‘But whatever people may feel about these 
horrors, they dare not turn against men of 
science so long as war is at all probable, 
because if one side were equipped with 
scientists, and the other were not, the scien- 
tific side most certainly would win.’ 

There is certainly no argument in this for 
taking any action likely to diminish the 
tempo of scientific effort. 

When knowledge because of its power is 
held to be dangerous, and is suppressed, or 
becomes secret and no longer communicated, 
the development of ideas, at the rate of which 
the human mind is capable, is hindered. Access 
to knowledge Is forbidden because of fear, and 
a brake is put on the progress of man’s mind 
and on scientific endeavour. It is not a new 
phenomenon in human history, and socially 
the situation presented is necessarily complex, 
but it is a situation which a civilized com- 
munity should command enough intelligence to 
deal with in less primitive and barbaric 
fashion. 

The newspapers have made us familiar with 
the sequence abroad of innuendo, suspicion, 
betrayals and purges — ^things that could not 
of course happen in Australia. Nevertheless, 
it is alarming that during last year a strangely 
violent dispute arose in the Australian Federal 
Parliament and a most unfortunate attack 
was made upon the Council for Scientific and 
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Industrial Research. The ordinary citizen is 
in no position to question the advisability or 
necessity of carrying out certain work on 
aeronautics in the Department of Defence. 
Data on which to make unbiased judgement in 
the dispute did not, perhaps could not, emerge 
from newspaper reports. Consequently no 
attempt can be made to assess in any way 
what considerations, departmental, national, or 
international, may have been involved in that 
decision. 

Few if any would deny that, in the national 
interest, certain precautions and even the 
segregation of certain activities can be justified 
by circumstances, though it is proper to point 
out that, even then, liaison and communication 
must be secured if effectiveness of effort is not 
to be lost and defence itself not to be placed 
in corresponding jeopardy. 

It is, how^ever, a matter of serious concern 
that the attack was followed up by the pre- 
cipitate passage of an Act of Parliament, taking 
power tx) transfer any or all of the activities 
of the Council for Scientific and Industrial 
Research to the control of Government depart- 
ments, and the bringing of all appointments 
under the provisions of the Public Service 
Board. 

The Council for Scientific and Industrial 
Research was founded upon ideas put forward 
by the Australian National Research Council, 
'With the object of securing a degree of freedom 
from departmental control deemed essential to 
the development of the national scientific effort. 

The transfer without residue of a section of 
the Council for Scientific and Industrial Re- 
search to the Department of Defence means, 
by so much, a loss of this very freedom 
which the remarkable success of the work of 
the Council for Scientific and Industrial Re- 
search has so fully justified. But the further 
assumption of power to bring the whole of the 
scientific effort represented by the Council for 
Scientific and Industrial Research under con- 
ditions of departmental dictation and restric- 
tion, goes far beyond the mere question of the 
propriety of the transfer of a small section 
of its activities to the Department of Defence. 
It is a step of the profoundest gravity and 
importance to Australia and Australian science. 

Assurances that there is no intention to use 
the power thu6 taken for the transfer of any 
other sections, are worthless — leaves in the 
wind of political expediency. The Act was 


passed despite the strongest possible protest by 
the Australian National Research Council to 
the Prime Minister and the IVIinister for 
Defence. 

It is not the officers of the Council of Scien- 
tific and Industrial Research only who are 
disquieted by this revelation of official Attitude 
to scientific workers. The whole structure 
and pattern of scientific development in Aus- 
tralia will be threatened if such action is 
taken. Consequently the confidence of all 
directly concerned with that development has 
received a staggering blow. Positiv action 
will be necessary to restore it. Thife is an 
issue which should not be treated as of 
sectional interest nor on a party basis; it is a 
matter of national urgency. The Australian 
National Research Council, at the request of 
the Minister for Defence, has given detailed 
reasons for its lack of confidence in the Public 
Service departmental pattern of control as 
applied to science workers. It has given its 
considered opinion that tlie transfer of further 
divisions of the Council for Scientific and 
Industrial Research to the Public Service 
Board system would be tlie gi'oatest disservice 
that could be done to tbe welfare of science in 
Australia. While this power is not taken in 
the Act passed in March 11)41), it still remains 
in the Act of December 194S, under which 
Divisions or other Sections can be transferred 
to Government Departments by order of the 
Governor in Council. 

The Australian National Research Council is 
not alone in its opinion on such control. Under 
this policy the best men wdll not be attracted to 
the service and some may leave it. Australia 
will in that case part with the substance for 
the shadow. The lesson is writ large in the 
experience of other countries, and it is one 
which Australia must heed, or yield place in a 
world which needs all the help that science can 
bring and in which even survival is likely in 
large measure to depend on comparative scien- 
tific competence. 

Freedom of the C.S.I.R. 

In its concern at the steps which were being 
taken in relation to the Council for Scientific 
and Industrial Research, the Australian 
National Research Council approached the 
Prime Minister in October 1948. Following a 
reply from the Prime Minister, Professor E. S. 
Hills and Professor S. W’'adham visited Can- 
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b«rra on 24 November 1948 to place the views 
of the Australian National Research Council 
before the Minister for Post-War Reconstruc- 
tion, the Hon. J. J. Dedman. At his irritation 
the Australian National Research Council pre- 
pared a considered statement (as mentioned 
in the preceding article) upon the ways in 
which the Council for Scientific and Industrial 
Research, or any of its constituent sections, 
would he disadvantaged if they were trans- 
ferred to the control of Government depart- 
ments and the Public Service Board system. 
This statement was conveyed to the Minister 
in a letter which is reproduced below: 

6 December 1948. 
The Hon. J. J. Dedman, M.H.R., 

Minister for Post-War Reconstruction, 

Canberra, A.C.T. 

Dear Mr. Dedman, 

You will remember that, following on a 
letter from the Prime Minister, Professors Hills 
and Wad ham, representing the Australian 
National Research Council, had an interview 
with you at Canberra on 24 November. They 
have informed us of the courteous reception 
which they received, and of your request for a 
considered statement on the ways in which 
C.S.I.R. or any of its constituent sections 
would be disadvantaged if they were trans- 
ferred to the control of government depart- 
ments and the Public Service Board system. 

Before proceeding to set out ouj' reasons for 
tliis conviction we draw your attention to the 
fact that this belief is firmly held by a large 
majority of scientists in Australia, and it is 
our opinion that C.S.I.R. under Public Service 
control will not only have difficulty in re- 
cruiting young scientists, but will actually lose 
some of its best members as soon as suitable 
opportunities arise either here or overseas. 
The same view has also been expressed by 
parliamentarians in the Third Report of the 
Parliamentary Select Committee on the Esti- 
mates, presented to the Parliament of the 
United Kingdom (1946-47), in the following 
terms : 

‘Your (Committee are disturbed by the 
impression they have gained that the con- 
ditions of government service do not 
always cieate an atmosphere attractive to 
researcli workers or conducive to the 
achievement of scientific progress. This is 
not a matter of adjusting salaries and 
grades. Certain cherished freedoms are 
lost. Departmental control tends to have a 
deadening effect. Administrative routine, 
though an essential part of the machine, 
sometimes gives the impression of bejng 
devised for no better reason than to harass 
and put a drag upon advances. Many young 
scientists were temporarily employed in 
departments during the war. Some have 
sta:^ed, attracted by administrative work; 
others have left with a sigh of relief/ 

The reasons and arguments set out below 
are presi^lited quite frankly. They represent 
our considered opinions, which we base on 


long acquaintance with conditions in the 
Public Services of the Commonwealth and 
States of Australia, in Great Britain and in 
II.S.A., as well as on our knowledge of organi- 
zations under other forms of administration. 
Departmental and Public Service Board con- 
trol of the Council for Scientific and Industrial 
Research is likely to be disastrous in ways 
which can be grouped under the following 
three headings: 

(a) The conditions affecting staffing and estah- 
lishment 

1. A variety of forms of organization is 
required for scientific projects, most of them 
being different from the normal administrative 
‘pyramid’ of the Public Service form. It is 
often the case that most of the officers con- 
cerned will be relatively senior, with only a 
few juniors. 

2. If an investigation develops favourably, 
there must be provision for rapid expansion 
of the esf ablishment and immediate increase 
in status of existing staff. The transfer of 
persons in oider to change their status, or the 
advertisement of the position at higher status, 
is entirely unsuitable in most instances, since 
only those connected intimately with a par- 
ticular branch of science are capable of 
handling the work in that branch. 

3. The ‘appear system is particularly un- 
desirable for scientists, most of whom would 
freely admit that seniority does not of itself 
constitute valid grounds for discrimination as 
to professional status. 

4. In scientific work senior officers alone are 
not responsible for the fiow of idea.s. Con- 
structive thought and criticisms froni sub- 
ordinates are essential to success, and maxi- 
mum freedom must be permitted Ibcm. Under 
Public Service administration these conditions 
can scarcely be said to be the rule. 

(b) Tfie pi'obahle effects on scientific work 
itself 

1. Clearly, government policy must strongly 
influence the kind of investigations carried out 
and the magnitude of the effort to be made; 
but for the organization and conduct of the 
work it is essential that scientists, who alone 
fully understand the problems involved, should 
be free to exercise their own judgment, within 
the general limits dictated by policy. 

2. The interposition in the organization of 
administrative non-technical officers leads, in 
our experience, to frustration and even to 
impotence. This is particularly true when 
immediate practical results are asked for as a 
justification for scientific work, instead of 
permitting a long term view to be taken in 
relation to the development of a research 
programme. 

3. Again, the achievement of a result which 
is solely practical in character is no justifica- 
tion for terminating a research unless the 
scientific basis for that result has been fully 
investigated. The following instance illus- 
trates the point. It was shown overseas that 
animals failed in health on one particular 
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class of country, and that this could be over- 
come by grinding up a mineral and feeding It 
to them. In Australia it was deemed essential 
that the matter should be taken further and 
the active principle in the mineral determined. 
Further research demonstrated that cobalt was 
the element concerned. Thus a wide field of 
new knowledge resulting in immense gain to 
primary producers was opened. The first 
stage was discovered by a government research 
organization which ceased work at the ‘prac- 
tical' stage. The investigation was carried 
out in this country by a department which had 
wider scope. 

Historically, Archimedes solved a difficult 
scientific problem while in his bath. This is 
not an argument for shower rooms in scien- 
tific laboratories; but it reminds us that those 
whose work is creative — as that of most scien- 
tists undoubtedly is—may produce results 
under conditions very different from the 
routine administrative schedule. Their desire 
is to succeed in producing results, but success 
cannot be demanded of them. The aim should 
be to place them in an atmospliere most con- 
ducive to success, and experience shows that 
if this is done success will come, given the 
necessary powers of intellect. 

(c) Dangers of inierfe^'cnce in policy and 
direction at high level 

1. The problem of ministerial control of a 
tecbnical department carrying out research, 
some of which may be useful to the community, 
is much more complex than at first appears. 

2. Political theory suggests that Parliament 
sliould control all activities financed by public 
funds. In the case of most departments such 
control is exercised through the medium of 
a Cabinet Minister. 

3. The simpler the activity of a department, 
and the more numerous its contacts with the 
general public, the more necessary does this 
arrangement become. Without it, the public 
would have little or no redress against in- 
efficiency or unsatisfactory behaviour in the 
staff of posts, police, customs, or other govern- 
mental services. Conversely, where the activity 
is more complex, ministerial control becomes 
much more difficult because most ministers 
will find it difficult to understand the real 
significance of policies and methods of opera- 
tion of the organization. 

4. The Council for Scientific and Industrial 
Research is the extreme case where, in some 
activities, ultra-specialists are investigating 
problems, the inner significances of many of 
which require extremely specialized knowledge. 
Naturally It would be rare for a minister to 
be able to appreciate the niceties of many 
research techniques essential to sound scien- 
tific progress. 

‘ 5. Ministers come and go, and some have 
more wisdom than others. Observation sug- 
gests that, to some, the sensation of power 
is very attractive. The larger the departments 
they control, the greater the sense of power 
and also the greater their opportunities of 


being able to do things which seem large and 
important to the public or sections thereof. 

6. We write very frankly because we believe 
this matter is really important. In so doing 
we run the risk of appearing discourteous to 
you personally, but we assure you that no such 
discourtesy is intended, and we are quite well 
aware both of the number of unpleasant tasks 
which fell to your lot during the war (e.g., 
the inauguration of rationing) and also of 
the fact tliat you have given no grounds for 
criticism of the type mentioned. 

7. Our reason for stressing tb^ points is that 
we have unfortunately had reason tc observe 
so many instances in public departments where 
scientific work has been disorgan ed and 
rendered nugatory bv ministerial interference. 

8. It seems clear to us that the relative 
independence of the Council for Scientific and 
Industrial Research from departmental control 
is a matter of strength, which should be used 
by a ministei' as a bulwark against outside 
pressures, and therefore it should be continued. 

9. On the other band the Minister and the 
public df, need some protec lion against possible 
extravagance or inefficiency. At present the 
Minister lias conlrol of the financial grant to 
the Council for Scientific and Industrial Re- 
search and himself appo’nt.s an independent 
Council of men of high integrity and great 
experience to advise him. Further protection 
could be achieved in varionc ways which would 
be preferable to those envisaged in the present 
Bill. For example, changes might be made in 
relationships of the Council to the Executive. 
Or again, if nc?cessary, ihe Minister could 
arrange for periodic inspection of the Council 
for Scientific and Industrial Research labora- 
tories by appropriate specialists of high 
standing. Such men might well he appointed 
from overseas. 

We believe that direct ministerial control of 
the Council for Scientific and Industrial Re- 
search in the form, of a department of the 
Fuhlic Service could be disastrous, and we 
suggest that the mechanism of review and 
independent criticism outlined above would 
safeguard both the Mini.ster and the public. 

That the arguments set out are not without 
foundation in experience is patent to unbiased 
observers of the fate of most scientific Public 
Service organizations. We realize that in the 
most favourable conditions, especially with ex- 
pansion in a department connected with rapid 
developments in the community — conditions 
which exist in Australia today — the full 
restrictive effects of Public Service adminis- 
trative forms may not be felt. We realize also 
that in all such large questions of government 
policy it is the overall picture that must be 
considered, but to us it seems imperative that 
Australia should be given the most effective 
organization for its scientific effort. For the 
reasons we have set out we should regard the 
transference of the Council for Scientific and 
Industrial Research work (except possibly 
sections specially significant to defence) to 
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departmental or Public Service Board control 
as tlie greatest disservice which any govern- 
ment could render to scientific effort in this 
country. 

May we assure you, in conclusion, that we 
should be only too willing to discuss further 
the matters raised in this letter if you should 
so desire. 

For the Executive Committee of the 
Australian National Research Council, 
Yours faithfully, 

A. W. Tuener, 

Acting Chairman. 

A.A.S.W, Comment 

In mid-1948 the Victorian Branch of the 
Australian Association of Scientific Workers 
had expressed its belief that ‘Australia can 
hardly hope to escape the world-wide tendency 
towards integration of scientific research with 
military programmes unless scientific workers 
make their voice heard now ; otherwise they 
are likely to be faced with a fciit accompli 
made without adequate consultation with scien- 
tists, which would be extremely difficult to 
change’. This organization made a declaration 
of policy, in March 1948, which included the 
following: 

The Association will not oppose any research 
or development work necessary for the defence 
of Australia, and such security and secrecy 
measures as are necessary to safeguard such 
work. At the same time it insists that the 
free Interchange among scientists of scientific 
information is vital to scientific progress and 
that restrictions imposed from motives which 
have no real connexion with defence must be 
opposed vigorously. It is alive to the dangers 
inherent in a situation in which a whole 
laboratory may be placed under secrecy regula- 
tions merely because some i)ortion of its effort 
is associated with the defence programme . . . 
Restrictions on an international scale, especi- 
ally when certain countries pool resources 
while excluding other countries, merely inten- 
sify international suspicion, increase the 
danger of war, and are of little value unless 
immediate war is expected, since most ‘secret' 
discoveries follow in the course of normal 
scientific development in any country . . . 

Government policy on the extent of secret 
scientific research for defence should be guided 
by the advice of qualified scientists. The 
devotion of an unduly large proportion of 
Australia’s resources of materials and scien- 
tific manpower to purely defence purposes is 
not in the interests of science or of the Com- 
munity; nor, in a long range view, of the best 
defence of Australia ... A considerable in- 
crease in fundamental research is necessary 
to enable science to progress independently of 
military needs and to improve the living 
standards of the Australian people and the 
induatt:4al potential of the country — thereby 
contributing both to the national welfare and 
to national defence . . . Australian scientists 
should not wait for the development of an 


unfavourable situation that may be difficult 
to rectify. They should combat all tendencies 
to limit scientific investigation and to suppress 
scientific discoveries. They should seek to 
influence the Australian Government to pursue 
a liberal policy towards science in Australia. 

Other Organizations 

During 1948 the position which appeared to 
be developing with regard to the Council for 
Scientific and Industrial Research caused dis- 
cussion in most scientific associations within 
Australia, and in some outside of Australia. 
The Council of the Royal Society of New South 
Wales, for example, held a special meeting on 
18 October 1948, to discuss ‘The Freedom of 
Science’. Although the meeting considered 
that it did not have positive evidence that 
freedom of science was an issue in Australian 
science at that time, it decided to record its 
views in the following minute: 

(a) Progress in science can be effective only 
when fundamental results are pooled ; 
secrecy in fundamental science must 
have the effect of retarding progress. 
In general, secrets related to defence are 
matters of technological appliance rather 
than fundamental results of pure science. 

(b) A worker who signs a contract of 
secrecy, whether with a private firm or 
a government, is bound to fulfil his con- 
tractual obligation. This will almost 
always be in the field of applied science. 

Members of the Council were of the opinion 
that applications to defence could be dealt 
with by a body separate from the Council for 
Scientific and Industrial Research, without 
in any way interfering with the nature and 
scope of the fundamental research which that 
body has so effectively undertaken and which 
is so intimately bound up with its work in 
applied science. 

As an example of the concern of applied 
science, one may quote from a leading article 
published under the title ‘What Will Happen 
to C.S.I.R.?’ in the Chemical Engineering and 
Mining Review m, 41, 10 November 1948): 

Powers and functions of the Council are 
defined by the ‘Science and Industry Research 
Act, 1920-1945’, and include the initiation and 
carrying out of research in connexion with 
primary and secondary industries, the making 
of grants in aid of pure research, and the 
establishment of an information service relat- 
ing to scientific and technical matters. Finance 
is provided by the Commonwealth Government 
and by numerous contributions from organiza- 
tions and trust funds. Activities of the Council, 
which consists largely of scientists nominated 
by the Commonwealth Government, have neces- 
sitated a widespread and flexible organization. 
Undesirable centralization has been avoided . . . 

The new Bill provides that any work being 
performed by the Council for Scientific and 
Industrial Research may be transferred to any 
Commonwealth department at any time, simply 
by proclamation. . . . Why is the Bill not con- 
fined rigidly to defence research? Is it that 
tramsfer of other kinds of work is contemplated, 
or that the threat of transfer is to be used as 
a means of exercising political control Over the 
decisions of the Council? If the aim is to- 
bring all research eventually under departmental 



1*49 


l^E AUSTRALIAN JOURNAL OF SCIENCE 


151 


control, then the mining industry will protest 
strongly. The present system has worked well 
for twenty-two years. Carefully planned long- 
term research is possible without interruptions 
due to local departmental policies or temporary 
expediency, A change to ‘departmental’ research 
would probably result in the drying up of volun- 
tary financial aid from many organizations, 
and is likely to weaken or break the present 
cordial links between research and industry. 
A company may well hesitate to confide in a 
research body that may be obliged to pass the 
information on to others. 

When the Bill of December 1948 came before 
Parliament, the Council for Scientific and 
Industrial Research itself issued a statement 
expressing its grave concern, that the Bill — 
‘empowers the Government to transfer any 
part of the work of the Council, irrespective 
of its connexion with defence, to the control 
of various Government departments under 
the Public Service Board. The Council was 
not consulted before this measure was intro- 
duced and has only now been permitted to 
meet to discuss it. No adequate reasons for 
the wide powers incorporated in the Bill 
have been advanced. If the Government were 
concerned only with defence research, much 
more limited powers would suffice. The 
Council fully agrees with the Government’s 
decision that defence research should be 
carried out in specially organized labora- 
tories, and welcomes the formation of an 
organization for this purpose within the 
Departments of Defence and of Supply and 
Development. C.S.I.R. is agreeable to trans- 
fer to the new organization activities 
definitely of a defence nature, leaving it free 
to fulfil its wide statutory responsibilities of 
carrying out research for the benefit of 
primary and secondary industries. It has 
offered the defence authorities all the assist- 
ance in its power in building up the defence 
scientific effort. ... In a national emergency, 
the Council would throw the whole of its 
effort into defence research, as during the 
recent war: any steps necessary for security 
will have the Council's entire co-operation. 
The Council urges the Government to amend 
the Bill, so that the Bill’s operation is 
restricted to research connected with 
defence.’ 

Ovrrsfas 

Many scientists in different parts of the 
world believe that secrecy, in itself, breeds 
wars; whether it is secrecy in applied or 
fundamental research, or in other matters of 
national policy. Even from the viewpoint of 
nationalism, however, it seems that our capital 
of fundamental research has been so exhausted 
during the recent war that we cannot be 
strong again until it is restored; and it cannot 
be restored unless science resumes its natural 
free habitat. The following extract is taken 
from the Presidential Address to the Dundee 
Meeting of the British Association for the 
Advancement of Science, August 1947 {The 
Advancement of Science, 151): 

I am not, of course, thinking just now of the 
perversion of science which war research in- 


volves through its particular business with the 
means of slaughter and destruction. For the 
moment I am concerned with the fact that the 
response to war’s demands has led the majority 
of scientists of this country to devote nearly 
the whole of their thoughts and efforts, during 
.six years or more, to practical problems pre- 
sented to them for rapid solution. There must, 
indeed, be many younger men who have had 
little experience of other kinds of research 
than that which has been thus directed, and 
even restricted, to near and practical objectives 
and carried out under a pressure of urgency. 
From Government organizations and industry^ 
awakened by war’s experience to a fuller aware- 
ness of what science can do for them under 
such conditions, it is not likely that encourage- 
ment will be lacking for a continuation of 
similar activities into peace. . . . 

Does anyone doubt that, to enabl science 
now to render its best service to ma ^ind, we 
need to take a long-range view and to give our 
fir.st care to the extension of fundamental know- 
ledge, unconstrained by aim at any practical 
objective? 1 am not concerned to advtwate, or 
to defend, a philo.sophy postulating the advance- 
ment of our knowledge on the one V.and, or 
the material lietterrnent of man’s lot in the 
world on the other, as the ultimate motive of 
.scientific effort. T believe that it would be 
admitted, by partisans of either doctrine, that 
re.search which seeks only to advance pure 
knowledge commonly lead.s in the end to the 
widest practical developments ; and that 
examples are plentiful of practical researches, 
conducted under conditions which leave full 
freedom to follow side issues, opening the way 
to great fundamental advances. The concen- 
tration. however, of praciically the whole of a 
ratiidly growing scientific effort on practical 
applications and developments, such as the war 
has witnessed, might find instructive analogy 
in a rapid extension by i, commercial under- 
taking of its trading enlerprisc, without care 
to conserve' and to expand its working capital;, 
or in a ree'kless cropping of land, without care 
to nourish the soil. . . . 

1 believe that, under conditions now to be 
faced, the building up of our scientific capital 
of fundamental knowledge by those who have 
the creative gift, should have a prior claim 
over its practical exploitation and over any 
cultivation of its political influence . . . 

Science, then, finds itself facing a situation 
in which hope and frustration contend ; the need 
to make the world safe, and the delay in agree- 
ment on the means of doing so. clog wiieels of 
.science which should even now be turning 
freely for the enrichment of knowledge and 
human life. How then are we men of science 
to deal with such a situation? With un- 
questioning loyalty to all our obligations — that 
first and foremost ; but then also, 1 would urge, 
with ^ resolute watchfulness against any 
encroachment, on activities proper to peace, of 
a secrecy which we accepted as an abnormal 
condition in war, and with a determined effort 
to accelerate the liberation of .science from all 
such entanglements. . . . 

Of conditions which have developed in the 
United States of America during the post-war 
years, it may be sufficient to quote extracts 
from two statements. The Federation of 
American Scientists reports with regard to 
the Atomic Energy Commission: 

Loyal scientists, lacking knowledge of the 
criteria for clearance or lacking confidence 
in fair dealing, have desired to leave the 
laboratories of the Commission and others 
have hesitated to enter the service of the 
Commission. The atmosphere of fear and 
uncertainty engendered by the occasional 
unfounded clearance charges may cause 
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many Bcientista to withdraw entirely from 
any type of civic responsibility. 

The Federation of American Scientists has 
established a Scientists' Committee on Loyalty 
Problems, to provide information and legal 
advice to Individual scientists faced with clear- 
ance problems. It is stated that through study 
of clearance procedures and criteria for judging 
loyalty the Committee hopes to contribute 
toward establishment of a sound national policy. 
The Committee will seek to obtain full and fair 
hearings by government agencies and Congres- 
sional committees, as well as fair treatment in 
the Press. 

The head of the National Bureau of Stan- 
dards states with regard to his own Bureau: 

There have been mounting tension of 
threat of purges, spy-ring exposures, pub- 
licity attacks and sudden dismissals without 
hearings. All of these make scientists in- 
creasingly reluctant to work for the Govern- 
ment. They greatly unsettle their minds 
and distract them from creative efforts . . . 

Germany, Italy and Japan greatly 
weakened their scientific condition by a 
general intimidation and a stifling of free 
enquiry. It has been said that after every 
war the victors adopt the vices of the 
vanquished. I am sincerely concerned that 
we are on the point of doing that. The 
whole scientific life of the nation is involved. 
(Letter published in the Bulletin of Atomic 
Scientists, April 1948.) 

The C.SJ.R.O. 

On 8 March 1949 the Minister for Post-War 
Reconstruction introduced a Bill to the Federal 
Parliament to reconstitute the Council for 
Scientific and Industrial Research, changing the 
name to the Commonwealth Scientific and Indus- 
trial Research Organization, The Government 
assumes full responsibility for the Organization, 
through a chief executive officer who acts as 
chairman of an executive council of five 
(including the chairman), three of whom are 
scientists. The executive is to be responsible 
for initiating research and investigations and 
will recommend to the Government as to funds 
required; it will be appointed by the Governor- 
General on the advice of the Minister. There 
will also be an advisory council, constituted 
similarly to the former C.S.I.R. and appointed 
by the Minister, which is to advise the execu- 
tive council on the general work of the 
Organization and on specific projects. 

Present employees of the C.S.I.R. are to pass 
a ‘character test' and take the oath of allegi- 
ance, on transfer to C.S.I.R.O. control, and new 
employees are to be similarly screened. Such 
screening is to be conducted on lines already 
practised by the Public Service Board. The 
general effect of the administrative changes is 
to bring the C.S.I.R.O. under the general super- 
vlsion’of the Public Service Board, especially as 
regards conditions of staff employment and 
rates of pay. In keeping with the representa- 
tions made by the Australian National Research 


Council, as quoted above, the scientlftc portion 
of the staff (while scrutinized by the Board as 
regards character, conditions and salaries) is 
to be employed by the Minister, not through the 
Public Service Board. There is some satisfac- 
tion among scientists as to these provisions. 
Although the Act of December 1948 still retains 
the provisions that are alarming to many scien- 
tific workers, the new Bill does something to 
relieve the general apprehension. The Bill 
passed through all stages, without amendment, 
on 16 March 1949. 


National Security 

A. D. Thomas* 


Mtjrmurings of controversy on the question 
of freedom in science could be heard in the 
later years of the war. The problem was 
emphasized, more than it might have been, 
by tlie extraordinary restrictions placed on 
publication relating to applications of nuclear 
energy; but restrictions were also applied 
during the war in other fields, such as elec- 
tronics, chemistry and engineering. On the 
one hand, protests against restriction on the 
dissemination of scientific information have 
been made by individuals and by scientific 
organizations, whilst the contrary view has 
been expressed largely by a succession of Acts 
and Regulations of Parliaments and Govern- 
ments. 

It is generally agreed by all that secrecy is 
a serious obstacle to the advancement of scien- 
tific thought. Complete freedom is the goal 
towards which we should direct our efforts. 
The case for freedom has been put by numerous 
leaders of science. There are, however, other 
considerations; it is incumbent upon us, as 
scientists, to view the question objectively, 
studying the reasons behind the restrictive 
regulations. 

Secrecy in science takes three main forms: 

(a) Secrecy temporarily imposed by the 
scientist himself during the progress of 
a piece of work, for personal reasons. 

(b) Trade secrecy imposed by an employing 
organization, to conserve advantages 
over rival commercial organizations; a 
restriction which is irksome to many 
research workers, but not a major threat 
to the overall freedom of scientific 
intercourse. 

(c) National defence secrecy, which appeared 
during the 1914-18 war, reached a peak 
during the 1939.45 war, and is likely to 
remain in a modified form \ in our peace 
organization. 

To understand the background of defence 
secrecy imposed upon science, we must step 
from the field of science into the political and 
international arena. The present world situa- 
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tion indicates that international order, backed 
by a world police force, is far distant. It is 
therefore essential, owing to this impotency 
of international organization and the hostile 
attitude of certain nations, that we take steps 
for security on our own part. When potential 
aggressor nations, more powerful than our- 
selves, agree to collaborate for peaceful ends, 
we shall be glad to play our part in ushering 
in the new era. Until then — for the sake of 
the ideals for v/hich we have recently fought 
and for the safety of our people — we must 
maintain armed forces and their complemen- 
tary units. The purposes (cumulative or alter- 
native) for which nations support such forces 
are: 

(a) for internal policing duties; 

(b) to support a world police force under an 
organization of united nations; 

(c) as a war machine designed (consciously 
or unconsciously) for aggressive military 
action ; 

(d) as a safeguard against aggression feared 
from another nation. 

For all of these, except the first, the armed 
forces are maintained for use as extrnsional 
instruments of the nation's foreign policy. In 
the British Commonwealth, free of uneasy 
totalitarianism, armed forces are wanted as 
internal police only to a negligible extent. We 
are not at present committed to providing 
armed forces to serve the United Nations, and 
there is no real hope of peace being secured 
through such a medium during the present 
generation. Aggressive war is unthinkable in 
the modern enlightened British democracies. 
Our armed forces are therefore required only 
for the fourth purpose stated — defence against 
a risk of aggression which is considered 
sufficiently real. The world is now as un- 
settled and hostile as it was in the years 
immediately preceding 1940. The likelihood 
of another world tear in the next fifteen years 
or so constitutes a relatively high prohahility. 
Let there be no mistake about the gravity of 
the situation. There are powerful forces else- 
where which seek to impose upon the whole 
world a way of life in which complete seereey 
would be the order of the day. 

‘Australia has been taking positive steps 
towards international disarmament in rela- 
tion to weapons of mass destruction, by 
actively supporting an international control 
or policing system. At the same time, after 
bitter experience in two world wars, the 
Australian Government has a supreme duty 
to our people to maintain the vital defences 
of Australia. To abandon defence projects 
immediately would be to invite disaster . . . 
We must never sink back into the state of 
unpreparedness which characterized so many 
of the democracies in 1939, when Hitler 
struck.’ (Evatt, 1947, page 8). 

It is now generally recognized that in 
modern warfare the triumvirate, 

(a) science. 


(b) air power, 

(c) Industry, 

reigns supreme. Land and sea forces are still 
of importance, but the first line of offence and 
defence is in the air. Armed forces, however, 
on land or sea or in the air, are relatively 
impotent unless built upon scientific research 
and industrial development. It takes years to 
build up the necessary scientific, industrial 
and military ‘capital’ on which a nation must 
‘live’ during war. The maintenance of adequate 
safeguards for security is thus a matter which 
concerns all people of the Commonwealth; 
national defence is not a matter purely for the 
armed forces. The ideals expressed in the 
phrases ‘Culture is international', 'Science is 
internationar, are being misused today as 
political propaganda on behalf of a foreign 
power. It is ostrich-like to remain aloof from 
the international problems confronting one’s 
own country. For a scientist to hold the view 
that national defence is purely a matter for 
the military body is beyond comprehension. 

It is not intended here to claim that restric- 
tions should be placed on scientific publication 
beyond such as are essential to national 
security. The restrictions should be the sub- 
ject of continual review. On the other hand, 
all scientific research not under secrecy should 
be regularly reviewed by competent men to 
see what aspects should, in the nation’s 
interest, be transferred to the ‘secret’ categoiT- 
The universities should essentially be the 
centres of free fundamental research. The 
greater part of the scientific work performed 
in other institutions is also publishable, from 
the security viewpoint. Even those with little 
or no scientific training now realize that our 
scientific capital was heavily mortgaged during 
the war, so that it behoves us to press on with 
the re-establishment of that free atmosphere in 
which scientific research flourishes and iB 
which research scientists are nurtured. 

The defence authorities of Australia are 
most anxious to see the rejuvenation of scien- 
tific research of all kinds — free and funda- 
mental research and applied research — the 
degree of freedom being governed by the 
requirements of national defence. 

The Service man today is not a man who 
likes war or desires war. Some may like the 
collective way of life, or may love the sea, 
or may love flying, but tliey are not a group of 
war enthusiasts. Similarly, the Service man 
finds the security restrictions to which he is 
subjected a burden — but a necessary one in 
the circumstances; they reduce his field of 
intercourse with his fellow men; they deprive 
him in varying degrees of one of the four 
freedoms. Why then does he accept an occupa- 
tion which, in the ultimate analysis, is restric- 
tive and distasteful? The answer is simple: 
He believes that Australia is in peril of attack 
by an aggressive foreign power — not neces- 
sarily today, but during the next decade or 
two. If the aggression were to succeed, a 
discussion such as this, on ‘Secrecy and 
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Science’, would be prohibited. The question is 
not one of ‘All or Nothing’: it is a matter of 
kceepting a limited number of restrictions for 
the toke of safeguarding the enormously larger 
part of our liberties. 

In several fields of science today, a situation 
exists similar to that of the development of 
radiolocation of aircraft prior to 1939. At a 
time when British, American and German 
scientists were working independently on the 
problem, the Battle for Britain was won only 
because Britain, whose scientists had pro- 
gressed much further than their competitors, 
had successfully carried through a policy of 
complete secrecy as to radiolocation. There 
are some who suggest that secrecy regarding 
our scientific developments is a prime factor 
adversely affecting international relationships; 
and the argument is addressed, directly or 
indirectly, to our military authorities. Military 
planning and policy, however, are primarily 
dependent upon International policies and 
relations. The case against secrecy should be 
addressed to the political leaders of aggressor 
nations. Were they to lift the restrictions 
current in their countries, then we could 
gladly remove such constraints as exist — con- 
straints which are the hare minimum, neces- 
sary for national security and are negligible 
compared tvith those existing in some other 
countries. 

The following quotation (with italics added 
to the original text) from Lord Portal (1947), 
who was formerly Chief of the Air Staff, Royal 
Air Force, and is now Director of Atomic 
Energy in the United Kingdom, summarizes 
the situation: 

‘Like the discovery of fiying, this atom 
business is in many ways very awkward. 
I sympathize very much with the scientific 
men. It is perfectly true that the prospects 
for the good uses of atomic energy which 
are already foreseen, and for the discovery 
of others not yet foreseen, are at present 
gravely affected by international distrust 
and the resulting need for secrecy and strict 
Government control of the whole business. 
Secrecy is in itself a brake on progress, and, 
if it has to be continued indefinitely, it may 
well drive some good men in disgust to 
other lines of research where freedom is 
allowed and can do no harm. Government 
control, though it is absolutely necessary 
under present conditions, and perhaps 
always will be, means that the best brains 
in industry, particularly on the engineering 
and metallurgical sides, which are every bit 
as important as the nuclear-physical side, 
are difficult to mobilize upon the problems 
of development. 

‘No one could recognize all this more 
clearly than we oflOicials who have to help 
to administer the law, but it really is no 
me pretending that conditions today are 
appropriate for the casting of all secrecy 
to the wields in the mame of freedom of 
science. What we can and will do is to try, 


consistently with our duty, to minimize the 
inconvenience caused by the restrictions 
and to interpret the will of Parliament in 
a liberal spirit.' 
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The Wolf Creek Crater 

Frank Reftves* and R. 0. CHALMERS.t 

The Wolf Creek Crater is situated in the 
East Kimberley district of Western Australia, 
in longitude 127° 46' E., latitude 19° 10' S. 
It lies on the north-eastern margin of the 
Desert Basin, 370 miles inland from Broome 
and 64 miles south of Hall's Creek (the nearest 
large airfield). A rough car track leads south 
from Hall's Creek to Ruby Plains and Billiluna 
cattle stations and passes eleven miles west of 
the crater. To reach the crater, one may leave 
this track at Beaudesert well, continue down 
the west bank of Wolf Creek for twenty-three 
miles, then cross the creek and go about a 
mile and a half east. The crater is visible for 
some distance above the desert sand, appearing 
as a fiat-topped hill. 

The crater was observed from an aircraft 
in June 1947 by Prank Reeves, N. B. Sauve 
and Dudley Hart, during an aerial survey of 
the Desert Basin for the Vacuum Oil Company 
and its Associates. From the air it looked like 
a huge bomb crater and was thought to be of 
meteoritic origin. It was reached on the 
ground two months later, by Reeves, H. Evans 
and Hart, travelling by car from Billiluna 
Station. 

The crater is approximately 150 feet deep 
and 2,800 feet in diameter at its bottom. The 
rim rock rises from 60 to 100 feet above the 
adjacent sandy desert. The walls are steep 
and are composed of hard micaceous sandstone, 
probably pre-Cambrian in age, which is 
shattered and tilted outward from the crater. 
The rim rock consists of sandstone talus, 
partly drifted over by windblown sand on its 
eastern side. Trees of considerable size grow 
in the bottom of the crater, around a clay-pan 
in which there are sink holes which expose 
calcareous tuff. No meteorite fragments were 
found in the vicinity, but only about two hours 
were spent there. 

As a result of their preliminary observations, 
Reeves and Evans were inclined to believe that 
the crater was of explosive volcanic origin, 
because they did not think that a meteorite 
blast could tilt the strata so regularly. No 
volcanic material, however, was found in or 
adjacent to the crater. 

♦ Dr. prank Reeves, Geologist In charge of Aus- 
tralian exploration for Vacuum Oil Co. and 
Associates. 

t R. O. Chalmers, Curator of Minerals, Aus- 
tralian Museum, Sydney. 
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Soon after noticing the crater from the air, 
Reeves reported it to Dr. H. G. Raggatt, the 
Director of the Commonwealth Bureau of 
Mineral Resources. Dr. Raggatt and his col- 
leagues, upon seeing a photograph of the 
crater, were impressed with its resemblance to 
a photograph of the meteorite crater in Arizona 



as shown in the National Geographic Magazine 
for June 1928. Reeves and Evans, upon seeing 
this photograph, were also inclined to reverse 
their opinion and concede that the crater was 
probably what it was first judged to be — a 
meteorite crater. 

Geologists of the Vacuum Oil Company in- 
tended to visit the crater in 1948, but their 
6aq[>loration8 of the southern and central part 
of the immense Desert Basin gave them no 


opportunity. It was, however, visited by two 
other parties during 1948. 

A party sent out by the Australian Geo- 
graphic Society examined it in August and an 
article describing the crater was published in 
the Society's magazine. Walkabout^ for Novem- 
ber 1948 (‘The Hidden Crater of Wolf Creek’, 
by Charles H. Holmes). During the same month 
a geological party from the Commonwealth 
Bureau of Mineral Resources, headed by R. S. 
Matheson and D. J. Guppy, spent two days at 
the crater and discovered evidence of its 
meteoritic origin. The following is part of 
Matheson ’s report on the crater: 

During the course of the investigations 
ironstone fragments, which are pr bably of 
meteoritic origin, were discoverea for the 
first time. These are abundant on the rim 
of the south-west sector, and elsewhere occur 
only as scattered fragments. These iron- 
stone fragments are decomposed, lounded, 
and exhibit a ‘breadcrust’ structure, and 
their physical character appears to be 
similar to fragments of decomposed meteor- 
itic iron obtained around the large meteorite 
crater in Arizona, U.S.A. The ironstone 
fragments are up to about six inches in 
diameter. Specimens of the ironstone frag- 
ments have been submitted to the West 
Australian Chemical Laboratories for 
analysis and confirmation of their meteoritic 
origin. 

The abundance of meteoritic ironstone 
around the rim in the south-west sector 
suggests that this is the out-throw side 
after explosion and that the meteorite prior 
to impact was travelling from north-north- 
east to south-south-west. Scattered quartz- 
ite boulders outside the rim rock on the 
south-west side also suggest that this is the 
out-throw side of the crater. 

A specimen of the ironstone given to Reeves 
by D. J. Guppy was sent to R. O. Chalmers at 
the Australian Museum, who concludes that it 
is the weathered product of an iron meteorite. 
Chalmers’s report on the specimen follows: 

A specimen of this material sent by Dr. 
Prank Reeves was examined. Superficially 
it appears to be what is commonly called 
‘ironstone’. It is dark reddish-brown, and 
a good deal of the specimen has a varnish- 
like lustre. Portion of the specimen is 
covered with a light reddish-brown earthy 
coating. In places thin veins of reddish 
haematite can be seen. The specimen is not 
homogeneous, because some portions show 
a typical red haematite streak and other 
portions show the yellowish-brown streak 
of limonite. An encrustation of unidenti- 
fied pale yellowish-green mineral, no doubt 
containing nickel, was noted in two places. 
The specimen contains 1*9 per cent, of NiO. 
It is therefore an oxidation product of an 
iron meteorite. It is practically identical 
in appearance with the ‘iron-shale’ described 
from the Henbury meteorite craters in 
Central Australia (Alderman, 1928-32 and 
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1932). Such oxidation products of iron 
meteorites are also described from other 
localities, including the famous meteorite 
crater of Cafion Diablo in Arizona, U.S.A. 

Such material is usually referred to in the 
literature as ‘iron-shale* and is usually said 
to consist of limonite. The specific gravity of 
this specimen as a whole is 4*05, which indi- 
cates that it consists largely of limonite. The 
nickel content indicates that something else 
is present, and this is no doubt trevorlte 
(NiO.FegOa), which is magnetic and would 
account for the fact that small fragments of 
the specimen are magnetic. (See Shannon, 
1927.) 

It would be interesting if unoxidized speci- 
mens of the meteorite were discovered, 
because a comparison between the original 
nickel content and that of the ‘iron-shale* 
would indicate what leaching of nickel has 
taken place, and thus might throw some light 
on the age of the fall. Nininger (1938) 
showed that nickel is lost from meteorites in 
the course of weathering. This is also indi- 
cated by the fact that a trace of nickel 
appeared in the water in which the Wolf 
Creek specimen was boiled for determination 
of specific gravity. 
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General Algebraic Methods in 
Mathematics and Physics* 

H. SCHWICKDTFKGER 

Nothing substantially new will be presented 
in this short paper. It is addressed mainly to 
the physicist: to the mathematician only in so 
far as he supplies the mathematical tools for 
the physicist. One may start with a personal 
observation which has been confirmed by 
several colleagues. When a lecture course on 
group theory or some other branch of modern 
algebra is arranged (occasionally following a 
suggestion from the physics department), we 
notice that the greater part of the audience 
consists of physics students who, evidently, 
hope to learn the secrets of quantum theory 
‘in the easy way’. Soon, however, they realize 
that study of group theory means hard work, 
apparently not along the geodesic to the 
summit of knowledge. Thus after a few lec- 
tures they leave the field to the pure mathe- 
matician, and only those remain who are 
willing to face the difficulties of higher algebra. 
Naturally these should not forget that, on the 
other hand , algebra alone is not sufficient for 

Paper hresented at the Twenty-seventh Meeting 
of the Australian and New Zealand Association for 
the Advancement of Science, at Hobart, Tasmania, 
January 1949. 


the understanding of the relevant physical 
facts. This statement is competently dis- 
cussed from the point of view of the physicist 
in the booklet by M. Born (1944), MxpeHmeni 
and Theory in Physics. 

For us the following question arises: What 
is then the use of algebra in the sciences and 
in what way does algebra contribute to the 
understanding of scientific theories? Let us 
not dwell upon the obvious advantage of an 
elaborate mathematical algorithm which to a 
large extent is actually supplied by algebra 
and is often called ‘the algebra’ of a piece 
of work. We shall rather trace a few deeper 
ideas which the student of physics should try 
to realize before he embarks upon a study 
of modern algebra. 

The Development of Algebra 

Until about 120 years ago algebra (or rather 
the part of it which we call ‘algebra’ today) 
was concerned with the purely manipulative 
aspect of the so-called elementary operations, 
viz., addition, subtraction, multiplication, and 
division, and the root operation within the 
domain of the real and complex numbers The 
dark problem of the root for any algebraic 
equation lurked in the background; but it led 
to no spectacular development as long as it was 
considered in its historical setting, requiring 
an explicit general formula for the roots of 
any algebraic equation of degree n, after the 
pattern of the well-known formulae for the 
quadratic and cubic equations. Long re- 
searches, lacking a leading principle, led to a 
corresponding result for any equation of 
degree four, but not further. Only the famous 
work of Lagrange (1770) gave the first sys- 
tematic approach to the problem and explained 

(a) why general (‘literal’) formulae could 
be obtained for n = 2, 3, 4; 

(b) why for w > 4 essentially different con- 
ditions prevail which made it unlikely 
that a literal solution of the equation of 
nth degree could be found if n > 4. 

A little later Ruffini (1799) and Abel (1826) 
proved this conjecture; not before Ualois 
(1832), however, had discovered the group of 
an algebraic equation, could the result be 
really understood. 

This discovery, decisive for the theory of 
algebraic equations, was at the same time the 
first step in the development of ‘modern 
algebra’. In order to explain briefly, let 

(1) xn + a^xn-^ + . . . + an^^X + 0,^ = 0 

be an algebraic equation with rational co- 
efficients tti, . . . , On and the n different roots 
a„. There are certain relations between 
these roots which may be written in the form 

(2) 0(aj, . . . , a») = 0 

involving, apart from the roots ar, only rational 
numbers and rational operations. The relations 
expressing the coefficients Ur as the elementary 
symmetric functions of the roots are rela- 
tions of this kind which are generally known; , 
they remain valid in whatever way we may 
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rearrange (permute) the roots. There may be, 
however, other relations of the type (2) which 
remain valid only for certain permutations of 
the roots. The system of all those permutations 
of the roots a„ under which all relations 

between these roots are preserved, is called the 
‘Galois group' of the equation, system is 

said to be a ‘group’ because the composition of 
two of its elements is always again a per- 
mutation of this system. 

We notice that this first occurrence of the 
notion of ‘group’ is closely connected with the 
notion of invariance of a certain system of 
relations or identities, invariance under the 
operations which constitute the elements of 
the group. The modern theory substitutes, for 
the relations between the roots the numhcr 
field generated by the roots or, the root field 
of the given equation. To the permutations of 
the Galois group correspond then the so-called 
automorphisms of this field of numbers. 

We shall observe similar conditions in all 
cases where groups (in the technical sense) 
occur in geometry, mechanics, physics, etc. 
So we have in euclidean geometry the group 
of all motions (displacements) in space (or 
plane) leaving invariant the distance between 
any two points. Other branches of geometry 
could be characterized as the systems of those 
properties of geometrical figures which are 
invariant under all transformations of certain 
groups. This is the fundamental principle of 
F, Klkin’s famous Erlanger Program (1872). 
In special relativity we consider the group of 
all Lokkntz transformations leaving invariant 
the Maxwfxl equations of electrodynamics. 
In crystallography we introduce a crystal 
group as the group of all rotations and re- 
flexions which turn a given crystal into itself, 
the crystal thus taking over the r61e of the 
root field in the case of the Galois theory. In 
quantum theory one considers the group of all 
those transformations of the variables of the 
wave function under which the Schrodinoptr 
differential equation remains invariant. 

Apparently quite detached from the theory 
of Galois, these different propositions con- 
tributed more or less to press the development 
of algebra in one and the same direction. It 
was reserved to the evolution of the last forty 
years to recognize the fundamental ideas, 
common to many of the earlier algebraic in- 
vestigations, which arose from topics such as 
those mentioned above. In this way algebra 
came into its present position, actually per- 
meating all parts of mathematics, pure and 
applied, including those branches of science 
where mathematical ideas are employed — as 
far as economics, chemistry, theory of games 
— receiving at the same time stimulus for Its 
own further development. 

This adaptability of algebra depends on a 
small number of general principles, two of 
which we shall discuss here and illustrate by 
elementary examples. The first of these 
principles may be called: 


The Conct5Ntkation on the Essential 

The first example to be mentioned here is 
classical. It is the representation of the 
forces, attached to a fixed point in space, by 
vectors; i.e., geometrically: - directed straight- 
linear segments; analytically: - triples of real 
numbers, the co-ordinates of the endpoint of a 
st^gment when the origin of the co-ordinate 
system is taken coincident with the initial 
point of the segment, the point of attachment 
of the force. Vectors are combined according 
to certain laws which form the body of what 
is called vector algebra. We ‘concentrate on 
the essential’ by taking some of these laws as 
axioms from which we try to derive trie others 
by logical combinations. Thus we btain an 
‘abstract vector algebra’ where the vectors are 
represented by undefined symbols. This con- 
centration is obviously of practical advantage: 

1. It covers by the same formalism several 
seemingly disconnected theories, accord- 
ing to the interpretation of the vectors. 

2. It represents a source of meaningful 
generalizations: the separation from the 
intuitive basis of geometry or mechanics 
suggests an extension to spaces of any 
number, or even to an infinity of dimen- 
sions. Every physicist realizes the 
importance of these generalizations in 
Mechanics and Physics. 

Another theory is based upon the considera- 
tion of forces bound to act along a definite 
straight line. They require for their analytical 
description six numbers x, y, z, p, q, r, which 
are related by the condition px f qy + rs = 0. 
The corresponding abstract theory has not 
been cultivated so far; its geometrical aspects 
are covered by the researches of Ball, Klein, 
and Study in line geometry and kinematics. 

Further we mention abstract group theory. 
As a simple example we consider first the 
group the elements of which are the m different 
roots of the algebraic equation rr 1. One of 
them is the complex number 

27r 27r 

e z: cos — t i sill — 
m m 

and the others are integral powers of e, viz. 

e® r: 1, c, t-’ ew-i. Thc Composition in this 

group is the following law: 

€<i e»‘ — €''■ 

where 5 is the least remainder in the division 
of q 4- r by m. The unit element of the group 
is the number 1, and for each element er there 
is an inverse: €-r - em-r. In view of these 
facts we say that the ni complex numbers 
1, c, ..., form a cyclic group of order m. 
Generating element of the group is e. 

Other systems of the same description are 
the rotations of a plane about a fixed point 
when the admitted angles of the rotations are 
the multiples of 2r/m; and since the combina- 
tions are always defined by the addition of the 
exponent’s modulo m, we can say that also 
the numbers 0 , 1, ..., with the addition 

modulo m as composition rule, form a group 
of the same type. The essential of these groups 
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Is in all cases the composition rule; since It 
is the same in all cases, we say that the 
groups are Hn abstracto identical’ or ‘iso- 
morphic'. Thus a finite abstract cyclic group 
is completely defined by its order m. 

We can only mention here that there are 
non-cyclic groups of every order m which is 
not a prime number, and then the order does 
not define the group; rather there are at least 
two groups of order m ^ p which are not 
isomorpliic. Establishing all possible non- 
isomorphic abstract groups of a given order 
is one of the leading problems in finite group 
theory. 

As another example we mention here the 
isomorphism which exists between the Galois 
(permutation) group of an algebraic equation 
and the group of automorphisms (= iso- 
morphisms with Itself) of the root field of the 
equation. Other algebraic domains also may 
be dealt with according to the concentration 
principle, i.e., replaced by al>stract systems of 
symbols. We mention the fields where the 
abstract method, because of its generalizing 
power, has led to a manifold of interesting 
extensions. A field is a system of symbols 
with two different laws of combination which 
behave like addition and multiplication in 
number fields. As an interesting consequence 
of the abstract consideration in field theory 
we mention here the existence of finite fields; 
the simplest type of these finite fields is well 
known from elementary theory of numbers. 
The p remainders 0, 1, 2, ..., p~l occurring 
in the division of all integers by a prime 
number p, with the addition and multiplication 
modulo p, form a field of this type. So we 
have at least one field of order p for each 
prime p. But whereas for every integer n > 0 
there is at least one abstract group of order 
n, no field of order n exists except when 
n = pfc, where p is pjime and k = 1, 2, ... 
Moreover, there is only exactly one abstract 
field of order p^; i.e., all finite fields of the 
same order are isomorphic. 

Composition (multiplication) of elements in 
groups is not necessarily commutative. The 
fact is readily exemplified by the composition 
of permutations or of linear transformations. 
This fact may suggest the omission of the 
commutativity of multiplication from the 
axioms of field theory. An example of such a 
nen-commutative field had been discovered by 
Hamilton: the system of the real quaternions. 
Weddkuiuirn showed that finite non-commuta- 
tive fields do not exist. By diopping others 
from the axioms of abstract field theory one 
obtains further interesting algebraic com- 
munities, e.g. rings, integral domains, hyper-, 
complex algebras and non-associative algebras, 
all of which are objects of extensive investiga- 
tions. 

Addition and multiplication of nupibers are 
not the only operations capable of generaliza- 
tion in abstract communities. Two integers 
may be combined by forming their greatest 
common divisor (a, 5) and their least common 


multiple [a, 5}. It is readily shown that these 
two combinations are commutative, associative 
and ‘mutually distributive', i.e. 

(a,[5,c]) := [(a,b),(a,c)], 

. [a,(&,c)] = ([a,b],[o,c]). 

Dedeklnd began the investigation of abstract 
communities with, two combinations subjected 
to these laws; he called them ‘Dualgruppen'. 
He found that there are also finite Dual- 
gruppen, e.g. all divisors of the number thirty. 
Similar communities, now called ‘distributive 
lattices', or Boolean Algebras, have since been 
studied in abstracto. Examples are the 
‘algebra of sets' with intersection and union 
as combinations, and the ‘algebra of logic’ 
where the elements are logical statements with 
'and* and ‘or’ as combinations (Boole, 1854). 

Like every method, the ‘concentration on 
the essential' has its bounds. In investigations 
concerning abstract communities (groups, 
fields, vector spaces) often it turns out to be 
expedient to refer to a special isomorphic 
realization or representation in order to derive 
certain properties. However, not any repre- 
sentation will suit all purposes; so the second 
principle may be described as: 

The Choice of a Suitable Representation 
The situation may be compared with that of a 
composer who selects a definite key most suit- 
able for the expression of the musical thought 
he has in mind: or with the situation of a 
geometer choosing a certain co-ordinate system 
in order to make evident certain properties of 
a geometrical object he wishes to explain. 

The ‘regular representation' of a finite 
abstract group by means of permutations had 
been discovered by Cayley in 1854. Let 
«!» a 2 » . . be the elements of a given abstract 
group in a fixed order of succession; by multi- 
plying each element in this row by the group 
element ar the row is transformed into the 

row an, ttn am, containing again all 

elements of the group, but in a new order of 
succession. This permutation of the group 
elements, or, which is the same, the permuta- 
tion of the indices 1, 2, . . ., n into r^, 

is the permutation to be associated with the 
group element a,. The permutations so 
obtained for each ar (r ~ 1, 2, . . ., n) form a 
group which is isomorphic with the given 
group; this permutation group is called the 
regular representation of the given group. 

It is often by no means the simplest repre- 
sentation. It is evident that a representation 
by permutation of degree <n would be prefer- 
able for practical calculations with the group 
elements. But representations by means of 
linear transformations (or matrices) may also 
be taken into consideration. For all of them, 
however, the regular representation is of the 
greatest importance: they all are built up 
from certain ‘irreducible representations’ to be 
obtained by ‘splitting’ Cayley's regular repre- 
sentation. For finite groups the representation 
theory on these lines has been developed by 
FrobeniUs (1897), Burnside, I. Schub, and 
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E, Noether. A well known theorem of abstract 
group theory which Burnside proved for the 
first time, making use of representation theory, 
says that a finite group whose order is divisible 
by two and not more different prime numbers 
is always soluble; i.e. isomorphic with a per- 
mutation group which as a Galois group may 
be associated with an algebraic equation whose 
roots can be represented by means of rational 
functions and radicals (root operations) of the 
coefficients of the equation. 

Linear representations (matrix representa- 
tions) of groups are of great importance for 
those problems in physics where invariants 
are to Ix^ considered. There is, for instance, a 
one-one correspondence between the (irreduc- 
ible) representations of the Schrodinger group 
and the energy levels of the atom. Thus, 
knowledge of the representations gives a com- 
plete classification of all energy levels, at the 
same time giving a mathematical interpreta- 
tion for their discreteness. 

Group representations are closely connected 
with tensors. Consider the group of all rota- 
tions of the S-dimensional space, given as the 
group of all linear homogeneous transforma- 
tions with orthogonal matrix a with positive 
determinant. Let A be the matrix of a linear 
representation of the same group which 
corresponds to the element a. The representa- 
tion may operate in an ??-dimensional space 
with the co-ordinates , (Th. By the 

rotation a (in the original 3-dimensional space) 
the point x of the n-dimensional space is turned 
into the point x' = Ax. All points x subjected 
to a certain non-linear algebraic condition, 
e.g. = 1, such that for all a also x' 

satisfies the same condition, viz. = 1, 

constitute a ewclidean tensor in the sense of 
E. Cartan. In particular, if n = 3 and a = A, 
then the condition x^^ + x./ -i- ~ I is satisfied 

and characterizes the tensor which is repre- 
sented by the vectors of length 1. Similar 
conventions can be made with regard to other 
groups. The rotation group defines by means 
of its representations the tensors of euclidean 
geometry and mechanics. A certain represen- 
tation of the rotation gioup in a two-dimen- 
sional complex space (plane) leads in this 
way to the so-called spinors, which became 
significant in quantum theory about twenty 
years ago. Similarly the tensors of Relativity 
are defined by means of the representations 
of the Lorentz group. These are examples of 
ideas which originally had been conceived in 
geometry and analysis, the true meaning of 
which was exhibited later by their algebraic 
connexion. ‘ 


UNESCO Programme* 


International Organizations in Applied 
Science {continued) 

At the Third General Conference of UNESCO, 
held at Beirut in November 1948, it was 

• This Journal, iO, 127, 163 (1948); 11 , 2, 43, 
67, 72, 94 (1948) ; 123 (1949). 


reported that the project for a Permanent 
Council for the co-ordination of International 
Congresses of the Medical Sciences had become 
a joint activity of UNESCO and the World 
Health Organization. The meeting of the 
Organizing Committee of the Permanent 
Council, held in April 1948, had set up an 
Executive Committee with the tasks of (a) 
calling a conference early in 1949 to set up 
the Permanent Council; (b) preparing a draft 
constitution; (c) collecting information on the 
structure of the existing international organi- 
zations in the field of the medical sciences. 
Meetings of the Executive Committee were held 
in April and October 1948, and January 1949. 
The conference for creating the Permanent 
Council was summoned in Brussels . i April 
1949. The interim commission of W.H.O. voted 
$15,000 for participation in the project in 1948 
and the First World Health Assembly made 
a budgetary allocation of $20,000 for continuing 
the joint activity with UNESCO in 1949. Con- 
tact has been made or maintained with many 
international organizations in the medical 
sciences, and close co-operation has been estab- 
lished with W.H.O. in various fields of common 
interest, such as that of medical and bio- 
logical abstracting. 

As regards Engineering Sciences, the initia- 
tive of moving towards a general international 
()i*ganization seems to rest wholly with 
UNESCO. Whereas, in tlie World Health 
Organization and the P'oou and Agriculture 
Organization, there arc specialized United 
Nations agencies to which UNESCO can look 
for collaboration as regards the medical and 
agricultural scicmces (even though no modus 
tm^rndi has yet been found with F.A.O.), there 
is no such U.N. agency in relation to engineer- 
ing science. Moreover, the great Institutions of 
Engineers, in the United Kingdom and United 
States and various other countries, are estab- 
lished for separate branches of engineering 
and do not meet with one another. Recognized 
international conferences, such as that on 
Laige Dams, and the World Power Conference, 
though well established, are concerned only 
with their own subjects. A further barrier to 
international co-operation exists in the main- 
tenance of trade secrets in engineering science. 

A .survey of existing international and 
national engineering societies, for which the 
World Engineering Conference was given a 
contract in October 1947, is now being com- 
pleted. Several outstanding personalities in 
the engineering world are being asked to pre- 
pare reports suggesting methods of furthering 
international co-operation. Contact with exist- 
ing international engineering organizations is 
being maintained. The World Engineering 
Conference and the World Power Conference 
have been granted contracts for publications 
on the problem of Resources. These will be 
of special interest to the U.N. Scientific Con- 
ference on Conservation and Utilization of 
Resources, which is being held in the United 
States in 1949. 
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UNESCO OnoANizATiON 

The structure of UNESCO organization is as 
follows : 

General Conference 
Executive Board 
Director-Ci encral 

Departments Bureaux 

( Programme) ( Administration ) 

There are eight Departments: 

1. Reconstruction. 

2. Education. 

3. Natural Sciences. 

4. Social Sciences. 

5. Cultural Activities. 

6. Exchange of Persons. 

7. Exchange of Information. 

8. Mass Communication. 

It Is anticipated that the Department of Ex- 
change of Information will shortly be broken 
up. The Department of Cultural Activities 
includes Museums, Arts and Letters, and 
Libraries. Of interest to natural scientists, are 
the Library activities as an International 
Clearing House of Books, and as sponsor of 
the Book Coupon Scheme. The work of the 
Department of Natural Sciences itself is 
organized as follows: 

A — Divisions 

(i) Field Science Co-operation Offices 

(ii) Pure Sciences 

(iii) Applied Sciences 

(iv) Scientific Literature and Scientific 
Appliances, 

B — Projects 

(i) International Institute of the Hylean 
Amazon 

(ii) International Institute of Arid Zones 

(iii) Popular Science 

(iv) Social Implications of Science 

(v) Protection of Nature. 

Museums* 

Normal museum activities of any particular 
type are likely to produce different results in 
different countries. An interesting proposal 
has been brought forward by UNESCO to 
provide useful information on museum methods 
under various conditions. It is proposed to 
invite a number of museums in different 
countries to carry out programmes of activities 
of comparable types, to keep records of them, 
and to furnish reports for comparison. There 
are many subjects which could be selected for 
jsuch an experiment. The results should be of 
great interest not only to museums but to all 
who may be concerned with teaching by visual 
methods, and should furnish a very interesting 
comparison of the reactions of various peoples 
to the tyj^e of exhibit activity selected for the 
experiment. 

• From The Australian Museum Magaeine, 

219 , 1948 . 


It is perhaps not generally realized that 
museums available to the ordinary person are, 
in the world at large, comparatively rare, and 
that relatively few people have access to them. 
The term museum as used by UNESCO covers 
a very wide range of institutions, including 
art galleries; museums of science, technology 
and history; aquaria; botanical and zoological 
gardens; nature and wild life preserves; and 
national parks. Museums in this wide sense 
can display and interpret things for the 
instruction and pleasure, on every level, of 
mankind. One of the aims of UNESCO is to 
promote the development of the functions of 
museums in the broad educational field as an 
addition to their accepted tasks of accumula- 
tion and preservation. Encouragement of ex- 
tension services, to bring some of the benefits 
of great museums to country centres and even 
small villages, is part of this problem of 
widening the opportunities for cultural and 
intellectual influence. 

High Altitude Reseaech 

The principle which guides UNESCO in 
determining upon selected projects which it 
will foster, is that they should bring together 
a number of different nations in collaboration. 
Thus for the Hylean Amazon project, of which 
so much has been written in the press, the 
intention is to bring the neighbouring nations 
to work together on the project and then, once 
the Institute has been established and put into 
running order, to withdraw from it and leave 
it to the nations themselves. 

A promising field for the cultivation of inter- 
national co-operation is receiving attention in 
relation to High Altitude Research. Scientific 
expeditions to make physiological and meteoro- 
logical observations were sent to high altitudes 
in the nineteenth century. In 1907 the Univer- 
sity of Turin established the Institute Angelo 
Mosso as a permanent research station at 
Monte Rosa. In 1930 the Institute of Andean 
Biology was set up in Peru and in 1931 the 
International High Altitude Research Station 
was established at Jungfrau joch in Switzer- 
land. Although upper atmosphere research 
can be conducted by sounding balloons and 
rockets and by simulating conditions in labora- 
tory chambers, some problems are better dealt 
with under the less hurried conditions of 
permanent stations and some can only be 
dealt with under such conditions. 

The physiological and psychological effects 
of anoxia resulting from high altitude may be 
studied in decompression chambers* only as far 
as the acute state is concerned, but much work 
is to be done on the chronic effects. Some 
remarkable results which have been claimed 
in the past by the Peru Institute and others, 
have interested biologists in the chronic effects 
of high altitude upon different aspects of life, 
Peruvian airmen are said to fly at 22,000 feet 
without the need of extra oxygen. Reputed 
effects upon animal and human reproduction, 
though doubted or disbelieved by many bi- 



THE AUSTRALiAN JOURNAL OF SCIENCE 


161 


tm 


ologistB, seem to be worthy of investigation. 
It is claimed that, after the Spanish invasion 
of the Peruvian high plateaux, it took fifty 
years of acclimatization before Spaniards could 
bear children there. Dogs from Calcutta are 
unable to reproduce in Thibet. White mice 
taken to the Institute of Andean Biology lost 
their germinal epithelium. 

There are thus physiochemical, physiological 
and anthropological results of high-altitude 
life which have still to be discovered, together 
with human and animal acclimatization. 
Botanists are interested in the changes which 
occur in the structure and physiology of plants 
in the process of acclimatization after transfer 
to high altitudes. There appear also to be 
definite sociological characteristics in humans 
which result from high-altitude life. The 
traditional military prowess of the Highlander 
is an illustrative aspect. The large numbers 
of people living above 2,000 or 3,000 metres 
include nearly twenty millions in Mexico, over 
twenty millions in South America, and un- 
counted millions in Asia from Afghanistan to 
China. 

Meteorological research at high altitudes is 
concerned with chemical and physical con- 
stitution of the air and with air movements, 
together with the phenomena of icing, the 
production and characteristics of fog and mist 
and the effect of meteorological conditions 
upon snow and glaciers. The enormous 
increase in the intensity of cosmic radiation 
at high altitudes means that many problems 
related to cosmic rays are properly studied 
only at high altitude stations. Certain astro- 
nomical, especially astrophysical, problems are 
also most efficiently investigated at high alti- 
tudes. Conservative scientists who have some 
doubt of the reputed biological effects at high 
altitude, believe that the research which should 
be of greatest iminediiite value, at high alti- 
tudes, is (a) to complete the spectrum of 
cosmic rays and (b) to study the corona of 
the sun. 

The General Conference of 1947 instructed 
the Director-General to convene a special inter- 
national conference to make recommendations 
to UNESCO and to the United Nations con- 
cerning High Altitude Research Stations. This 
conference met at Interlaken, Switzerland, 
from 31 August to 3 September 1948 and in- 
cluded an excursion to the Jungfraujoch 
Station. Delegates attended from the United 
Kingdom, France, India, Peru, Switzerland, 
Austria, Italy and the Netherlands. There 
were also representatives from the Inter- 
national Council of Scientific Unions, the Inter- 
national Astronomical Union, the International 
Union of Geodesy and Geophysics, the Inter- 
national Union of Biological Sciences and the 
Jungfraujoch Station. UNESCO was repre- 
sented by Wang Ghing-Shi, Joseph B. Reid 
and Frank J. Malina. Dr. Wang, who is in 
charge of the Pure Sciences Division of the 
Natural Sciences Department of UNESCO, 


organized the Conference and acted as its 
secretary. 

The delegates at the conference agreed that 
if plans for research laboratories and observa- 
tories under the auspices of the United Nations 
are adopted, a high priority should be given 
to high altitude stations. In the meantime 
they resolved, firstly, that the I.C.S.U. might 
appropriately set up a Mixed Commission, com- 
posed of the I.A.U., I.U.G.G., I.U.B.S. and I.U. 
Pure and Applied Physics, to facilitate ex- 
change of information. They further resolved 
that organizations interested in international 
scientific co-operation should be asked to give 
support to the work, both moral and financial. 
The conference agreed that the exist* ig high 
altitude stations of the world, and fit ditional 
stations to be established, should be organized 
into a network. The delegates also proposed 
that grants for travelling expenses should be 
provided to selected scientists anxious to visit 
high altitude stations for research and study. 

At the Beirut General Conference in Nov- 
ember 1948, the delegate of Peru extended an 
invitation for a Symposium on High Altitude 
Biology to be held at Lima in 1949. He 
offered the facilities of laboratories in Peru. 


The Edgeworth David Medal 

The first award of the Edgeworth David 
Medal, which is given for published research in 
Australian science by a scientist under the age 
of thirty-five years (This Journal, 11 , 88), is 
shared between R. G. Giovanelli, of the C.S.I.R. 
Division of Physics, and Ernest Ritchie, Senior 
Lecturer in Chemistry in the University of 
Sydney. This is the 1948 award, which is for 
the field of Mathematics, Physics, Chemistry, 
Astronomy, Meteorology, Engineering, and 
related sciences.* 

In 1939-40 R. G. Giovankli;i published the 
results of observations upon solar chromo- 
spheric flares, which he had made at the Com- 
monwealth Observatory, Mt. Stromlo. Although 
such flares had been observed and recorded for 
many years, no theory which could be regarded 
as at all acceptable had been proposed to 
account for their origin. In 1946 Giovanelli 
propounded a quite original conception in the 
form of a quantitative electromagnetic theory 
which accounts for their main properties. In 
1947-48 he proceeded to develop novel theoi eti- 
cal investigations of othei* aspects of the con- 
stitution of the sun’s atmosphere and of the 
processes responsible for its properties; includ- 
ing an assessment of the proportions of the 
hydrogen atoms which are ionized or are 
excited to the various quantum states. His 
calculations on emission from the chromo- 

♦ The 1949 award i.s to be in the field of Geology. 
Botany, Zoology, Physiology. Biochemistry and 
related sciences. The 1950 award is to be in the 
field of Psychology, Anthropology, Sociology, 
Economics, Geography and related sciences; there- 
after by triennial rotation. 
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sphere are the first which take account of 
collisions in the chromosphere as distinct from 
th?e corona. His work on electric fields asso- 
ciated with change of flux in sunspots has been 
favourably noticed by prominent astrophysicists 
overseas, and shows considerable promise of 
development. 

Other workers in some of the problems which 
ijiovanelli has tackled base their theory upon 
the assumption of different conditions; some 
of his work awaits further check. He has dis- 
tinguished himself especially for Inventive 
resource, and for skill and learning in elabora- 
ting the physical theory of his ideas. He 
presents pioneer work which has opened up 
several directions for further exploration: some 
of them (such as heat transfer in the upper 
chromosphere and corona, and the ejection of 
prominences from sunspots) have already been 
pursued by Giovanelli in work not yet pub- 
lished. His ideas may be expected to stimulate 
further work by others; some of them (such 
as the processes which lead to very fast elec- 
trons in the sun's atmosphere and suggestions 
concerning a sufficient cause of the transport 
of matter in prominences) are likely to be of 
permanent value. GiovanelH's work has been 
published in the Astrophysical Journal, in 
Nature, in the Monthly Notices of the Royal 
Astronomical Society, and in the Australian 
Journal of l^cientific Research. 

• Eunkst IlmuiiE worked in Sydney during the 
period 1937-38 with G. J. Burrows, pioneer of 
complex inorganic chemistry in Australia, and 
he was associated with him as junior author in 
publications. During the years 1938-40 he was 
associated with P. Lions and others in various 
published research problems in organic chemis- 
try. One of these, for example, comprised an 
unequivocal synthesis of nornicotyrine, by cleai* 
and simple reactiems. This is the key inter- 
mediate in Pictet's classical synthesis of nico- 
tine, and the work thus constitutes a synthesis 
of nicotine. 

Ritchie alone then published a series of eight 
papers on the chemistry of phenanthridine. 
They form a very substantial contribution to a 
little-explored part of heterocyclic chemistry. 
Starting with known reactions, Ritchie pre- 
pared many new compounds and Improved the 
reactions and methods considerably. This work 
is of considerable extent and of solid character, 
based on facts which will find their way into 
any textbook or review dealing with the phen- 
anthridines. Thus the scope of the Morgan- 
Walls reaction was examined and a rneehanism 
suggested; and the reaction was used to pre- 
pare derivatives which included the parent base 
of the chelidonine group of alkaloids. Reactions 
of dihydrophenanthridine and of 9-formyl- 
phenanthridine were studied in general. In the 
course of developing a method of converting 
primary aromatic amines through diphenyl- 
infiole deriyatives to those of fluorene, certain 
unexpected by-products of the Clemmensen 
reduction were isolated and their constitutions 
established. 


In 1948 Ritchie, in conjunction with R. M. 
Gascoigne and D. E. White, published a survey 
in which the anthocyanins in over three 
hundred native Australian flowers and fruits 
were identified, and the classified results were 
compared with those of previous overseas sur- 
veys. The distribution of the three antho- 
cyanidin types was found to differ widely, and 
an explanation was given in terms of mutation, 
supported by recent genetical work. The whole 
of the nineteen papers in which Ritchie's work 
had been published up to that date appeared 
in the Journal of the Royal Society of New 
Wales. 

Recently, with E. Anet and G. K. Hughes, 
Ritchie has published in Nature a brilliant and 
elegant synthesis of hygrine and cuscohygrine, 
the latter of which had not previously been 
synthesized — indeed, its constitution had been 
in doubt. The synthesis, which uses an idea 
suggested some 4ime ago by Sir Robert Robin- 
son, is a one-step reaction carried out in dilute, 
neutral, aqueous solution at room temperature; 
it has aroused considerable interest. A success- 
ful continuation of work in this field would 
establish Ritchie as an authority in the syn- 
thesis of alkaloids under physiological con- 
ditions. The award, however, is made to him 
largely in recognition of his work on the phen- 
anthridines, together with the thoroughly 
reliable nature of the research results which 
he has established, and the excellence of their 
published presentation. 

News 

The James Cook Medal 

The James Cook Medal for 1948 has been 
awarded to Bernado A. Housvsay, of the Insti- 
tute de Biologia y Medicina Experimental, 
Buenos Aires. ♦ The medal is given annually 
for contributions to science and human wel- 
fare in the Southern Hemisphere. (This 
JouiiNAL. 10, 140.) Houssay has done much work 
on the endocrine glands, snake and spider 
venoms, hypertensions, etc. His most noted 
work is in connexion with the effect of the 
pituitary upon the carbohydrate metabolism of 
the body. He showed that it is the anterior 
lobe of the pituitary which is concerned (not 
the posterior, as previously supposed) and that 
it has a diabetogenic action which opposes the 


* Houssay was formerly Professor of Physiology 
in the University of Buenos Aires,. He was removed 
from office by the ‘Intervener’ appointed by the 
Argentine dictatorship to control the University, 
because of his stand for the freedom of research. 
Some 1,073 members of the facultie.s of Argentina’s 
six universities had been retired from their posts 
by 194 7, or had resigned in protest. In a joint 
document they state : ‘Through the Imposition of 
the new laws, the Free University will disappear, 
and with^ it justice and right for the professors, 
freedom to teach, and stimulus to investigators who 
will never feel secure in their classrooms and 
laboratories. . . . The universities will have ceased 
to be fountains of learning and will have become 
mere technical schools and mouthpieces for the 
bureaucracy of the Government.’ iScience. 107, 
167; Nature. 23 November, 1946.) 
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action of the insulin from the pancreas! Thus 
carbohydrate oxidation was proved to occur in 
a dog from which the pancreas had been 
removed, provided that the anterior lobe of the 
pituitary was also removed. 

The Nobel Prises 

The Nobel Prize for Physics has been 
awarded to P. M. S. Blackett, Professor of 
Physics in the University of Manchester. Prom 
his development of the automatic, and later the 
counter-controlled, cloud expansion chamber, 
Blackett opened fields of research in nuclear- 
processes and the physics of cosmic radiation. 

The Nobel Prize for Chemistry has been 
awarded to Arne Tizelius, of the Physical 
Chemisti-y Institute at Uppsala. His chief work 
has been in the measurement of the electrical 
properties of proteins and the electrophoretic 
analysis of biological substances. Following 
the introduction of chromatography, he has 
recently advanced the knowledge of the under- 
lying principles of adsorption, to provide cor- 
responding methods of analysing colourless 
substances. 

The Nobel Prize for Medicine has been 
aw’arded to Paul Muller, who discovered the 
effects of D.D.T. as an insecticide. The dis- 
covery was made while he was one of a team 
in the Basle laboratories of J. R. Geigy, S.A., 
working on a research into insecticidal chemi- 
cals, which lasted more than twenty yeais. 

The Royal Society 

Vice-Presidents of the Royal Society for the 
year 1949 are: Sir Thomas Merton, Treasurer 
of the Society; Sir Edward Salisbury, Bio- 
logical Secretary of the Society and Director 
of the Royal Botanic Gardens, Kew; Sir James 
Chadwick, Master of Gonville and Cains 
College, Cambridge; Professor A. C. Hardy, 
Linacre Professor of Zoology in the University 
of Oxford. 

The Alan Johnston, Lawrence and Moseley 
Research Fellowship for 1949-50 (renewable 
for a further three years) has been awarded 
to Rol>ert Barer of the Department of Human 
Anatomy, Oxford. He will continue work on 
new methods of microscopy, with special refer- 
ence to the Burch refiecting microscope. 

The Royal Medals for 1948 were awarded 
to Professor Harold Jeffreys (geophysics and 
solar system astronomy) and Professor James 
Gray (cytology, ciliary movement, animal pos- 
ture and locomotion). The Copley Medal was 
awarded to Professor A. V. Hill (myothermal 
problems and biophysical phenomena in 
tissues) ; the Rumford Medal to Professor F. E. 
Simon (low temperatures) ; the Davy Medal 
to Professor B. L. Hirst (structure of starches, 
sugars, plant gums and vitamin-C) ; the 
Darwin Medal to Professor R. A. Fisher 
(theory of natural selection, concept of the 

f ene complex, evolution of dominance) ; the 
[ughes Medal to Sir Robert Watson-Watt 
(atmospheric physics and radar). 


Prolestor K. E. Bullen^ F.R.S. 

Professor Keith Edward Bullen has been 
elected Fellow of the Royal Society of London. 
Professor Bullen, who occupies the Chair of 
Applied Mathematics in the University of 
Sydney, is a world authority on seismology. 
In collaboration with Professor Harold Jeffreys, 
F.R.S., of Cambridge, he produced the earth- 
wave travel-time tables winch are accepted as 
standard and are used for the interpretation 
of seismographic lecords. Other extensive 
work in Geophysics by Jeffreys and Bullen has 
revolutionized older views on the constitution 
of the earth’s interior. 

The Cambridge University Press has iCcently 
published Professor Bullen 's book, Iniv diiction 
to tJw Theory of Seismology, which api>ears to 
be the only book of its kind ever written. It 
is an imi)]essive exposition of the modern 
transformation of seismology from an empirical 
subject into an exact science. 

H. R. Marston, F.R.S. 

Hedley R. Marston, Chief of the Division of 
Biochemistry and Genei-al Nutrition, Council 
for Scientific and Industrial Research, Adelaide, 
has been elected Fellow of the Royal Society of 
London. The laboratory of which lie is in 
charge has been responsible for work upon the 
function of trace elements in the food of merino 
sheep. It wnis shown, for example, that coast 
disease is a result of the absence of cobalt, and 
that ‘steely’ wool could be eliminated by feed- 
ing small quantities of copper. Recent inves- 
tigations have shown that the Ninety Mile 
Desert region of South Australia may be 
redeemed for use as pasture land by adding 
traces of copper and zinc; thus bringing into 
productivity more than twm million acres of 
low-rainfall country. In 1948 Mr. Marston 
visited London at the invitation of the Royal 
Society to deliver an address on his woik. 

Royal Society of N.S.W. 

The Clarke Medal for 1949 has been conferred 
upon the Rev. Montague Rupp in recognition 
of his wmrk upon Australian orchids. In 
addition to many papers, Mr. Rupp has pub- 
lished an excellent illustrated book on the 
Orchidaceae. 

At its annual meeting the Royal Society of 
N.S.W. elected to Honorary Membership Sir 
Harold Walter Florey, Kt., F.R.S., M.D., B.S., 
M.A., B.Sc., Ph.D., Nobel Laureate, Professor of 
Pathology in the University of Oxford; and 
Professor Frank Macfailane Burnet, F.R.S. , 
M.D., Sc.D., Director of the Walter and Eliza 
Hall Institute of Medical Research, Melbourne. 
Only on very few' occasions has Honorary Mem- 
bership of the Society been conferred upon a 
resident in Australia. Professor Burnet was 
awarded the Walter Burfitt Prize by the Society 
in 1938. 

Professor W. L. Waterhouse 

The Royal Society of New South Wales has 
awarded the Society’s Medal to Professor 
Walter Lawry Waterhouse, M.C.. D.Sc.Agr., 
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D.I.C., F.L.S. The Medal is given to a member 
of the Society for a meritorious contribution to 
the advancement of science, made especially 
through the activities of the Society. It was 
last awarded to Edwin Cheel, in 1943. Pro- 
fessor Waterhouse has also been awarded the 
Medal of the Australian Institute of Agricul- 
tural Science. 

His work has in general been directed to 
solving problems of cereal diseases in Aus- 
tralia. It has been characterized by the co- 
ordination of a complete and thorough pro- 
gramme of fundamental investigation with a 
programme of research towards an applied 
objective. His main work has been to produce 
a wheat which would be resistant to rust, 
without losing other desirable characteristics. 
Through a continuous survey of the various 
races of rust throughout Australia, and an 
investigation of their spread through the crop 
area, he discovered races not separated by the 
standard American differential hosts and thus 
he established Australian differentials. His 
discovery of new races, some in the actual 
course of being produced, led to the realiza- 
tion that the cause of breakdown of rust resist- 
ance in varieties such as Eureka lies in the 
appearance of new races. 

The actual key to the production of suitable 
rust-resistant wheats lay in finding varieties of 
common wheat which would cross with Khalpi, 
a fully resistant variety. Workers in various 
parts of the world had failed to do so in 
repeated attempts. Waterhouse eventually suc- 
ceeded with Steinwedel and derivatives, and so 
suggested a track which has been followed by 
workers overseas in crossing other varieties, 
such as Timopheevi. His extensive funda- 
mental and applied investigations eventually 
led to the production of the Kendee and Gaho 
varieties, released in 1943. In that year Water- 
house was awarded the Clarke Medal of the 
Royal Society of New South Wales. Subse- 
quent tests have shown that Waterhouse incor- 
porated in Gabo, through his patient selection 
and testing, both a yield which far exceeds 
that of any comparable variety, and baking 
qualities of the highest order. It has set a new 
standard in Australian wheat varieties. 

Waterhouse has extended his work to the 
incidence of rust on other cereals, such as flax, 
linseed and maize. He has inspired large 
numbers of students in his subjects of Plant 
Pathology, Plant Breeding and Genetics, and 
has freely given meticulous attention to prob- 
lems continually brought to him by agricul- 
tural scientists and by the agricultural com- 
munity in general. He was President of the 
Linnean Society of N.S.W. in 1935, of the Royal 
Society of N.S.W. in 1937, and of Section K of 
A.N.Z.A.A.S. in 1939. His work has been pub- 
lished chiefly through the Journal of the Royal 
Society of New South Wales. 

ftoyal Society Delegation 

The Royal Society of London appointed a 
delegation of six of its Fellows to attend the 


Seventh Pacific Science Congress in New Zea- 
land in February. They were: Dr. G. B. R. 
Deacon, F.R.S., Hydrologist, Discovery Com- 
mittee, Colonial Ofllce, and Senior Principal 
Scientific Oflacer, Royal Navy Scientific Service; 
Sir Norman Haworth, F.R.S., Professor of 
Chemistry in the University of Birmingham 
from 1925 until his retirement last October; 
Professor H. D. Kay, C.B.B., F.R.S., Research 
Professor of Chemistry, University of Reading, 
and Director, National Institute for Research 
in Dairying, University of Reading; Professor 
G. W. Robinson, F.R.S., Professor of Agri- 
cultural Chemistry, University College of 
North Wales, Bangor; Sir Geoffrey Taylor, 
F.R.S., Yarrow Research Professor of the Royal 
Society; Professor C. M. Yonge, F.R.S., Regius 
Professor of Zoology in the University of 
Glasgow. 

Sir Norman Haworth and Sir Geoffrey Taylor 
have spent some time since the Congress in 
visiting Australian university laboratories at 
the invitation of the National University. 
During a brief stay in Sydney, Sir Norman 
delivered the Liversidge Lecture of the Univer- 
sity of Sydney, upon Sugar as a Raw Material 
for Organic Compounds. In the latter part 
of March he conducted a seminar in carbo- 
hydrate chemistry in the University of 
Adelaide. His lectures in Adelaide referred 
particularly to the chemistry of vitamin C, the 
structure of cellulose and of starch, the struc- 
ture of bacterial polysaccharides, and problems 
in the field of immunology. On 28 April he 
gave a public lecture in the University of Mel- 
bourne on ‘The Place of Science in Education’. 
On 4 April he addressed the Victorian Society 
of Pathology and Experimental Medicine on 
Tmmuno-chemistry and the Structure of Bac- 
teria’. 

Sir Geoffrey Taylor gave a public lecture in 
the University of Melbourne on 5 April on 
‘Recollections of a Scientist'. In the University 
of Sydney, commencing on 26 April, Sir 
Geoffrey will deliver the G. A. Taylor Memorial 
Lectures and the Geoffrey Sulman Memorial 
Lectures. The subjects will include plasticity, 
turbulence and the mechanics of explosions. 
He will conduct a symposium on elasticity in 
the University of Melbourne during the May- 
June vacation. 

International Congress of Mathematicians 

The Congress which is to be held in Cam- 
bridge, Mass., from 30 August to 6 September 
1960 (This Journal, 11, 127), will be the first 
International gathering of mathematicians 
since 1936. It takes the place of a congress 
originally planned by the American Mathe- 
matical Society for the year 1940. Harvard 
University will be the host Institution, but 
various institutions in metropolitan Boston 
will arrange special features. The Congress 
will include conferences in several fields; 
addresses by outstanding mathematicians; and 
contributed papers on Algebra and Theory of 
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Numbers, Analysis, Geometry and Topology, 
Probability and Statistics with Actuarial 
Science and Economics, Mathematical Physics 
and Applied Mathematics, Logic and Phil- 
osophy, History and Education. The official 
languages will be English, French, German, 
Italian and Russian. 

The Chairman of the Organizing Committee 
is Professor Garrett Birkhoff of Harvard and 
the Vice-Chairman is Professor W. T. Martin 
of M.I.T. Professor J. R. Kline of Penn- 
sylvania is the Secretary of the Conference. 
Mathematicians from overseas will be accom- 
modated without charge in the dormitories and 
dining rooms of Harvard University. Special 
arrangements are being made to reduce the 
cost of travel; congress membership fees are 
yet to be announced. The address of the 
Secretary is 531 West 116th Street, New York 
City 27, N.Y. 

Before the Congress commences, an indepen- 
dent meeting of mathematicians will be held 
in Boston or Cambridge (Mass.) with a view 
to the re-establishment of the International 
Union of Mathematics, which was disrupted by 
international disagreements after the first 
world war. 

Specialist Conference in Agriculture 

The programme of the British Common- 
wealth Scientific Official Conference on Plant 
and Animal Nutrition in Relation to Soil and 
Climatic Factors (This Journal, IJ, 53) has 
been arranged in four sessions (A to D) at 
Adelaide from August 22 to 31, and two 
sessions (E, F) at Canberra from 13 to 15 
September 1949, as follows: 

A — Review of present knowledge of the 
climatic and soil factors affecting nutri- 
tion of plants and animals. 

B — Effects of specific soil and climatic 
factors on the nutrition of plants. 

C — Nutrition problems of the animal as 
determined by plant and soil, 

D — Influence of plant and animal on soil 
fertility. 

E — Review. 

F — Recommendations. 

In addition to the official programme tour 
between Adelaide and Canberra, arrangements 
are being made for short pre-Congress and 
post-Congress tours in the various States and 
New Zealand. 

A limited number of observers will be ad- 
mitted to the Conference, as well as the 
official delegates and invited contributors. 
Papers up to 2,000 words, and summaries or 
abstracts up to 500 words were accepted by 
the Committee without invitation before the 
early part of March. Copies of papers will be 
distributed in advance, so that they need not 
be read to the Conference before they are dis- 
cussed. The Conference Committee in Aus- 
tralia comprises: Dr. I. Clunies Ross, Dr. L. B. 


Bull, Dr. B: T. Dickson, H. R. Marston, F.R.S., 
Professor H. C. Trumble, J. K. Taylor and 
Dr. H. C. Forster (Secretary). Communica- 
tions should be addressed to the Secretary, 
care of the C.S.I.R.O., Melbourne. 

British Association — 1949 Meeting 

The 1949 meeting of the British Association 
for the Advancement of Science will be held 
at Newcastl6son-Tyne from 31 August to 
7 September. The President will be Sir John 
Russell, the soil chemist. Sir John was head 
of the chemical department of the Wye Agri- 
cultural College from 1901 to 1907; soil chemist 
to the Goldsmith Company from 1907 to 1912; 
Director of the Rolhamsted Exp imentai 
Station from 1912 tc 1943; and also Director 
of the Imperial Bureau of Soil Science from 
1928 to 1943. From 1941 to 1945 he was 
Chairman of the Agriculture Sub-Committee 
for Europe of U.N.R.R.A. 

Defence Services Research Facilities Committee 

On the initiative of the Council of the Royal 
Society, a Committee has been established To 
consider proposals for the use of Service facili- 
ties and personnel for assisting scientific re- 
search, and to make recommendations to the 
Council of the Royal Socit ty, the Lords Com- 
missions of the Admiralty, the Army Council 
and the Air CounciT. The Chairman of the 
Committee is Sir Geoffrey Tayloi', the Yarrow 
Research Professor of the Royal Society. The 
Committee proposes to conduct its business 
through panels of scientists and Service repre- 
sentatives interested in specific projects, as 
follows: 

(a) Submarine gravity measurements; 

(h) Surplus explosives; 

(c) Magnetic survey; 

(d) Aerial photography; 

(e) Scientific expeditions. 

Scientists wisliing to submit proposals for con- 
sideration should approach the Assistant Sec- 
retary, The Royal Society, Burlington House, 
London W.l. 

The Committee is constituted of Professor 
P. M. S. Blackett, F.R.S. , Sir Harold Spencer 
Jones, F.R.S., Dr. A. C. Menzies, and F. S. 
Russell, F.R.S. (Royal Society) ; Vice-Admiral 
A. G. N. Wyatt and F. Bniridrett (Admiralty); 
Lieut.-Genei-al Sir Kenneth Crawford and Dr. 
O. H. Wansbrough-Jones (War Office) ; Air Vice- 
Marshal C. E. N. Guest and G. S. Whittuck (Air 
Ministry) ; F. J. Wilkins and H. M. Garner 
(Ministry of Supply). 

American Scientists in British Colonies 

Dr. F. Dixey, Geological Adviser to the 
Colonial Office, is discussing with the head of 
the United States Geological Survey the 
appointment of some fifty American scientists 
to work in British Colonies. Owing to the war 
effort, the British Commonwealth is short of 
the required specialized scientists — mainly geo- 
logists and geodetic engineers. The Directorate 
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of Colonial Geodetic and Topographical Surveys 
was established in 1946, in the hope of com- 
pleting accurate maps of the Colonies within 
ten years. Since then, nearly 300,000 square 
miles of Africa have been covered by photo- 
graphic survey. 

The geodetic engineers will work mainly in 
East and Central Africa, to produce topographic 
knowledge for the development of rail and road 
communications. The geologists will be engaged 
chiefly in making basic geological survey maps 
in colonies such as Nigeria (tin, columbite, 
coal, gold, lead, iron); Sierra Leone; Uganda 
(gold, tin, tantalum, columbium, oil) ; Kenya 
(gold, soda, kyanite); Tanganyika (diamonds, 
tin, mica, coal) ; Sarawak (coal) ; British 
Guiana (bauxite, gold, kaolin). 

Scholarships and Fellowships 

The Universities of Cambridge and Man- 
chester invite applications, before 30 April, for 
Imperial Chemical Institute Fellowships valued 
at £600 to £850. The University of Manchester 
invites applications, before 30 April, for Turner 
and Newall Fellowships, valued at £600 for 
three years, in Engineering, Inorganic Chem- 
istry and Physics. Trinity College, Cambridge, 
invites applications, before 1 May, for Dominion 
and Colonial Exhibitions valued at £40 per 
annum and for Research Studentships valued 
at £375. 

The Royal Commission for the Exhibition of 
1861 invites applications, before 1 June, from 
British subjects under twenty-six years of age, 
who are graduates of Dominion universities, for 
research scholarships tenable for two years at 
£350 per annum. The Royal Institution of Grer.t 
Britain offers scholarships under similar con- 
ditions to graduates trained in research, valued 
at £350 and tenable at the Davy Faraday Re- 
search Laboratory, London. The British Council 
invites applications for two scholarships for 
study in Britain for two years, to be awarded 
(without age limits) to condidates who show 
ability to benefit from training overseas. 

Directory of Australian Chemicals 

Data collected during the war and recently 
brought up to date with the co-operation of 
manufacturers, dealing with over four hundred 
chemicals now made in Australia, has been 
compiled by Dr. F. H. Campbell, Chemical 
Adviser of the Division of Industrial Develop- 
ment of the Australian Department of Post- 
War Reconstruction. The chemicals are listed 
alphabetically, with the names of the respec- 
tive manufacturers who make them. The 
names and addresses of manufacturers are 
also given alphabetically. Many new heavy 
chemicals, new drugs and plastics are included. 
The number of chemical factories in Australia 
Increased from 238 to 362 in the 1939-46 period, 
and the nuipbei of employees increased from 
5,346 to 10,530, while the value of output rose 
from seven million to nineteen million pounds. 
iVirectory of Australian Chemicals, 50 pp.. 


reproduced typescript. 6" x paper covers. 
Available in each State. Price, 5s.) 

Technical Information from the Enemy 
Countries 

The Division of Industrial Development of 
the Australian Ministry of Post-War Recon- 
struction has issued a series of Abstracts of 
selected reports of the Scientific and Technical 
Missions to Germany and Japan, under the 
title Technical Service to Industry. The 
publication of these Australhin Abstracts 
ceased with List No. 17, which was issued in 
December 1948. Complete lists of Reports on 
Gcrnmn and Japanese Industry have been 
issued from time to time by His Majesty’s 
Stationery Office, London, in title form only — 
the latest being Classified List No. 18, published 
March 1948, which consolidates and supersedes 
the previous issues. 

Unabridged copies of all (except a few) of 
the original Reports are available from the 
Division of Industrial Development (203 
Collins Street. Melbourne C.l ; Box 2931), on 
free loan. Copies of Reports are also available 
for reference in the main public libraries. 
Copies of German documents and drawings of 
tools and equipment are also available in the 
Division. Microfilm copies are obtained and 
projected without charge, on application; or 
photostats may be obtained at 2.v. or 4s. per 
frame according to the degree of enlargement. 
There is a Deputy Director of the Division 
of Industrial Development and/or a State 
Liaison Officer of the Secondary Industries 
Commission in each capital city of Australia: 
application may be made direct to these. 

Re«istance to Marine Borer* 

The property which confers upon Australian 
turpentine, Syncarpia laurifolia, its reputation 
for immunity from marine borers, has been 
identified by the C.S.I.R. Division of Forest 
Products. Although other countries had estab- 
lished their own plantations of the tree to 
supply their port installations, it was found in 
Hawaii, when the locally grown trees at length 
matured and were tried, that they were not 
immune. The C.S.I.R. workers discovered that 
the Hawaiian-grown tui’pentine lacked the par- 
ticles of silica which occur in the wood tissue 
of the home-grown tree. This discovery led to 
an examination of timbers from all over the 
world, which showed that some five hundred 
types contain silica particles — many with more 
than the turpentine itself. Some of them are 
identified with timbers chosen for boat-building 
by natives in the tropical islands to the north 
of Australia. 

Iri view of the usual reluctance of timber 
millers to handle turpentine because it so 
quickly blunts their saws, it is suggested that 
a similar effect upon the teeth of borers would 
make them powerless to grind their food supply. 
The Council’s results should provide a ready 
guide to limbers likely to be resistant to 



1949 


THE AUSTRALIAN JOURNAL Of SCIENCE 


167 


borers, and may lead to methods of immunizing 
susceptible timbers by impregnating them with 
silica. 

The National University 

Research Fellowships in the Social Sciences 
have been awarded to T. G. H. Strehlow, of 
Adelaide, and to G. T. J. Wilson. Mr. Strehlow 
is to continue for two years his present work 
on languages and customs of Central Australian 
aborigines and to prepare his work for publica- 
tion — including a book of aboriginal chants. 
Mr. Wilson, who is a graduate of New Zealand 
and Cambridge, and who has been Senior 
Lecturer in History in the Uni v^ersity of Tas- 
mania, is to spend one year in research upon 
the federal system of Free India. 

A Fellowship in Demography has been 
awarded to W. D. Borrie, of Sydney, who will 
continue his work on the historical demography 
of Australia. Mr. Borrie is at piesent working 
on this subject under the direction of Professoi- 
Glass of London, but will return to Australia 
during 1949. A study of the social structure of 
tribes in the Madang area, New Guinea, with 
particular reference to customary law, was com- 
menced in March by P. Lawrence, a scliolar of 
the National University, who has obtained 
honours in Anthropology in Cambridge. 

Dr. F. J. Fenner, formerly Haley Research 
Fellow at the Walter and Eliza Hall Institute 
and recently on a Rockefeller Fellowship in 
America, has been appointed to the Chair of 
Microbiology in the University. Professor D. B. 
Copland, Vice-Chancellor of the University, has 
been elected Member of the American Philo- 
sophical Society. 

University of Melbourne 

Dr. P. L. Henderson has been appointed to the 
Chair of Mechanical Engineering. He is a 
barrister-at-law of the Inner Temple, London, 
and holds the degrees of Master of Engineering, 
Sydney, and Doctoi' of Philosophy, Cambridge. 
After working as a railway engineer in New 
South Wales, he spent some years in Biitish 
railways and has latterly been chief engineer 
and consultant for manufacturing firms in Aus- 
tralia. G. J. Thornton-Smith, who has been 
senior lecturer responsible for the teaching of 
Surveying since 1940, has been appointed to the 
rank of Associate Professor in charge of a 
newly created Department of Surveying, with 
institution of the new degiee course in Sur- 
veying. W. Macmahon Ball, whose previous 
appointments have Included that of representa- 
tive of the British Commonwealth on the Allied 
Control Council of Japan, with the rank of 
Minister, has been appointed as the first Pro- 
fessor of Political Science in the University. 
C. M. Tattam, senior lecturer in Mineralogy and 
Petrology, has been appointed Associate Pro- 
fessor of Geology, 

Other appointments include: I. C. Heinz as 
senior lecturer in Pathology; K. H. Pausacker 
as senior lecturer in Organic Chemistry; E. K. 
Horwood as lecturer In French and German in 


the Faculty of Science; F. E. Emery as lecturer 
in Psychology; J. C. Hayden as Stewart Lec- 
turer in Medicine, and A. E. Coates as Stewart 
Lecturer in Surgery, both for an initial term of 
five years; R. O. Cherry and H. F. Dunbar as 
lecturers in Physics; D. Cochrane as senior 
lecturer in Mathematical Economics; E. 
Stephenson as lecturer in Chemistry, 

In the list of New Year Honours, knighthoods 
were conferred on Sir Bernard Helnze, Kt.B., 
Ormond Professor of Music, and on Sir John 
Behan, Kt.B., foimerly Warden of Trinity 
College. Professor A. B. P. Amies, who served 
during the recent war with the plastic surgery 
unit and elsewhere, received the C.M.G. for 
distinguished public service. At a cer« lony in 
the Piot'essorial Boa^d Room on 19 January, 
Lord Nuffield received the honorary degree of 
Doctor of Laws. The first award of the degree 
of Doctor of Philosophy through the Depart- 
ment of Chemistry has been made to C. C. J. 
Culvenor, for work on the chemistry of the 
ethylene sulphides. Di-. Culvenor is now work- 
ing in the Dyson Penin Laboratory at Oxford. 
The degree of Doctor of Science has been con- 
ferred on V. D. Hopper, senior lecturer in 
Physics, for a sei ies of published works dealing 
with experiments the electronic charge and 
its determination by tlie oil -drop method. Dr. 
Hopper was last year awaided a Nuffield F'oun- 
dation travelling fellowsliip and is at present 
working under Professoi Oliphant at Birming- 
ham. 

Bequests and benefactions recently received 
by the University include: £100 and books and 
plants for the Botany Department, from Dr. 
H. G. Broidahl; £50 from Myer Emporium 
towards the expense of somding junior staff 
members to the Hobart meeting of the 
A.N.Z.A.A.S. ; ten guineas each from Cable 
Makers Australia and from Wyeth Incorporated, 
for renewal of annual prizes; a 200-k.v. X-ray 
plant for the Department of Ptiysics, from Dr. 
Frank Stephens and Dr. E. R. Chrisp; £2920 
from the estate of William Pomeroy Green, to 
be applied in tlio promotion and encouragement 
of cancer research; £500 from a new bequest in 
the estate of Thomas Maughan, towards teach- 
ing and researcii in Metallurgy; £250 from the 
State Electricity Commission, as renewal of 
yearly grant to the Department of Botany for 
the study of fossil pollen; £100 from Broken 
Hill Associated Smelters, for research on 
acidosis and alkalosis of the kidney, in the 
Department of Physiology; £350 from Soufli 
Australian Gas, as a lenewal of payment f6r 
further research in connexion with Experi- 
mental I.urgi Gas Plant; £20 from Burroughs 
Wellcome for renewal of annual prize; ten 
guineas from W. K. Burnside Pty. for the 
Department of Bacteriology; £100 from Aus- 
tralian Paper Manufacturers Ltd. for work in 
tlie Department of Bacteriology; £300 from 
E. J. L. Gibson to establish a prize in Engi- 
neering; £250 from Electrolytic Zinc Co. of 
Australasia, towards Piofessor Greenwood's 
travelling expenses, and £500 from the same 
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Company for use at the rate of £100 per annum 
for travelling expenses of staff members of the 
Departments of Mining and Metallurgy; £928 
from I'he Herald newspaper towards the emolu- 
ments of the Chair of Pine Arts; and sums 
from 16 other benefactors totalling £1787, as 
well as gifts in kind. The seventh monthly 
instalment of £100 for research in the Depart- 
ment of Physiology has been received from 
Mr. L. Rubenstein. 

During the week from 21 to 28 May, the 
Graduates' Section of the University Union will 
present for the first time a series of activities 
known as Graduates’ Week. The programme 
will include a University Banquet, an Exhibi- 
tion of Current Research in various scientific 
departments, a sports day, a play In the Union 
Theatre, a public discussion on some of the 
problems facing the University in the com- 
munity and an evening of documentary films 
produced by members of the University staff. 
A course of lectures and practice classes in 
Statistical Methods for Research Workers is 
being given by the Department of Statistics 
during the first and second terms. 

University of Queensland 

R. P. Cummings, who was appointed to the 
staff in 1935 and made senior lecturer in 1945, 
has been appointed as the first Professor of 
Architecture. Mansergh Shaw, of the University 
of Melbourne, has been appointed to the Chair 
of Mechanical Engineering. Associate Profesor 
Hugh C. Webster has been appointed to the 
Chair of Physics. Professor Webster, who is 
a graduate of the University of Tasmania, and 
who did post-graduate work in Melbourne un^Vr 
Professor Laby and later at Cambridge, was 
appointed lecturer in Biophysics in the Univer- 
sity of Queensland in 1936. During the war 
period he was attached to the C.S.T.R.. and was 
for some time liaison officer abroad. Other 
appointments include those of Professor W. V, 
Macfarlane to the Chair of Physiology; P. R. 
Salisbury as lecturer in Naval Architecture 
(the first Australian appointment in the sub- 
ject) ; W. B. Mathei’, assistant lecturer in 
Zoology. 

The University’s first ordinary award of the 
degree of Doctor of Medicine has been con- 
ferred upon R. K. Macpherson, lecturer in 
Physiology. In a thesis upon Tropical Fatigue, 
based on war-time observations of service per- 
sonnel, he shows that the strain of living in 
a humid tropical climate is to be measured 
largely by its psychological effects. The most 
important physiological effect is that of skin 
disorder, which is likely to be the factor 
limiting ability to live in such a climate. 

The degree of Doctor of Science has been 
conferred upon Owen A. .Tones, lecturer In 
Geology. .1, H. Green, formerly assistant lec- 
turer in Chemistry, who has published research 
upon oxy|en-18, has commenced work under 
Professor H. J. Emeleus in Cambridge, as a 
holder of a Research Studentship from the 
Australian C.S.I.R. He will study chemical 


problems involving the use of radioactive 
tracer elements. Noel J. de Jersey, who waa 
awarded a C.S.I.R. Fellowship after graduating 
in Queensland, has gained the degree of Doctor 
of Philosophy from the University of London. 
He has been engaged on investigation of 
properties of Queensland coals, in the Fuel 
Technology Department of the Imperial College. 
Professor S. F. Lumb has been elected a Fellow 
of the Royal College of Surgeons, London. 

The Senate has authorized the establishment 
of a University of Queensland Press. Its main 
function will be to publish textbooks, labora- 
tory manuals, and works of academic or 
literary Interest, together with official Univer- 
sity publications. The Press will also conduct 
bookshops, in the city and at St. Lucia, for the 
general needs of students. A comprehensive 
plan of University expansion and development 
is being prepared for the Senate. Among other 
proposals under consideration are those for 
the establishment of a Faculty of Education, 
and for the extension of the operations of the 
Department of External Studies in co-operation 
with the State Government's planning of 
regional development and devolution of admin- 
istration. The Department of Geology has 
received a benefaction of books, mai)8 and 
specimens collected by the late C. E. Saint- 
Smith. Benefactions have also been received 
by the Medical Library, the Fruyer Library 
fund, and the Thomas Thatcher Memorial 
Library. The Zinc Corporation has granted 
a sum of £5000 to the University to establish 
a post-graduate scholarship, to be awarded in 
mining, metallurgical or geological subjects. 

The Queensland Government has decided to 
give a pound-for-pound subsidy to church 
authorities to assist them to build new Colleges 
in conjunction with the establishment of the 
University at St. Lucia. The St. Lucia site was 
used for the first time for the matriculation 
ceremony held in March, when some 580 new 
students were received. Construction work, 
which was interrupted during the war, is now 
nearing completion. 

University of Adelaide 

Professor L. G. H. Huxley arrived in 
Adelaide in February to take up duty as 
Elder Professor of Physics in succession to 
Sir Kerr Grant, who retired at the end of 
1948. Professor Huxley was the Rhodes 
Scholar from Tasmania for 1923. For the next 
five years he was at Oxford as student, demon- 
strator and lecturer. His principal appoint- 
ment before the war was head of the Depart- 
ment of Physics in University College, 
Leicester, from 1932 to 1940. Then for six 
years he worked with the Telecommunications 
Research Establishment. In March 1946 he 
was appointed Reader in Electromagnetism in 
the Electrical Engineering Department of the 
University of Birmingham, of which Depart- 
ment he was the acting head at the time of 
his appointment to the Adelaide Chair. 
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Professor J. McKellar Stewart, formerly Vice- 
Chancellor of the University, was awarded the 
C.M.G. in the New Year Honours. Two new 
buildings have now been completed for the 
teaching of Engineering, and others for Geology 
and Anatomy. The University embarked in 
1945 upon a building programme estimated to 
cost £600,000. 

University of Tasmania 

Recent appointments are: H. P. Tuck as 
Associate Professor in charge of the Department 
of Electrical Engineering; J. C. Jaeger as 
Associate Professor of Mathematics (at present 
Acting Professor) ; F. D. Oruickaliank as 
Associate Professor of Physics; G. J. Burrell as 
senior lecturer in charge of the Department of 
Mechanical Engineering. 

The University has fixed seventeen years as 
the minimum age for entry of students — as has 
been the practice in the University of Mel- 
bourne. 

Professor D. H. K. Lee 

Professor D. H. K. Lee has left the Chair of 
Physiology in Queensland to become Professor 
of Physiologi(?al Climatology and Lecturer in 
Physiological Hygiene in the John Hopkins 
University at Baltimore. Professor Lee was 
born in England and educated in Queensland. 
After graduating in Science he proceeded to 
medical courses at Sydney, where he graduated 
with the University Medal in 1929. While at 
the University College, London, and the 
Fatigue Laboratory of Harvard University, he 
won the Sharpey Scholarship for 1934-35 and 
the Schafer Prize for 1935. In 1936 he was 
appointed to the Chair of Physiology at the 
King Edward VII College of Medicine, Singa- 
pore, but he resigned to accept the position of 
head of the Sir William MacGregor School of 
Physiology, on the foundation of a Medical 
School in the University of Queensland in 1936. 

Under Professor Lee’s direction, the School 
has pursued three main lines of research: 
laboratory and field studies of the reactions 
of man and animals to climatic stresses; appli- 
cation of knowledge so gained to problems of 
settlement and community development; and 
fundamental systematic investigation of the 
evolutionary development of heat regulation 
in the vertebrates. During the war period, 
Professor Lee was a member of the Directorate 
of Research and of the Physiological Research 
Committee of the military force, and a member 
of the Flying Personnel Research Committee 
of the air force. During his tenure of the 
Chair of Physiology, some fifty research papers 
have been published from the Sir William 
MacGregor School. 

Longevity in Australian Science 

At the annual dinner of the Royal Society of 
New South Wales, the President called atten- 
tion to the fact that the eight living members 
of the Society who have attained fifty years of 


membership are grouped as follows. The year 
indicates the date of admission. 

Physicians and Surgeons 
1879 Joseph Foreman 
1893 Cecil Purser 
1896 Roland James Pope 
1898 Walter F. Burfltt 

Civil Engineers and Surveyors 

1890 Henry Harvey Dare 

1891 R. T. McKay 

1892 Henry F. Halloran 
1898 Frank Lee Alexander 

Out of more than five hundred who were 
admitted as members during the period 1879- 
1898, there are no survivors from a^ y of the 
other disciplines of learning. The. had in- 
cluded many judges, clergy, educationists, jour- 
nalists, authors, artists, astronomers, mathe- 
maticians, physicists, cliemists, geologists, bi- 
ologists, graziers and a Professor of Creek. 

Personal 

Miss Hfden Newton Turner, of the McMaster 
Animal Health Laboratory, Sydney (C.S.I.R. 
Division of Animal Health and Production) is 
leaving Australia in .lime to spend six months 
abroad. She will attend the International 
Conferences of the Biometrics Society and of 
the Institute of Statistics, which will be held 
in Switzerland in September. 

Mr. H. J. Frost, Superintending Physicist 
of Defence Research Laboratories, Ascot Vale, 
left by the Oreades in February on a twelve 
months’ visit to the United Kingdom, Canada, 
and the United States of America, to study 
current overseas developments in physics and 
related sciences. He is to visit government 
establishments, university laboratories, and 
lal)oratories of Research Associations and 
private firms in Great Britain, fie will also 
visit the Philips works in Holland; the works 
of La Socidte Genevoise d’lnst rumen ts de 
Physique, and of Alfred J. Amsler and Sons, 
in Switzerland; the National Research Labora- 
tories in Canada; and the National Bureau of 
Standards in the United States. 

Professor J. Neil Greenwood has been awarded 
a Nuffield Foundation travelling fellowship and 
has left for England and Europe, where he will 
visit metallurgical laboi'atories and study ex- 
traction techniques. Dr. Raymond Priestley, 
Vice-Chancellor of the University of Birming- 
ham and formerly Vice-Chancellor of the Uni- 
versity of Melbourne, has been created a Knight 
Bachelor. Professor Worner, who was recently 
elected a Fellow of the Australian Chemical 
Institute as a metallurgist, has been elected to 
the Fellowship of the Institution of Metal- 
lurgists, London. G. K. Batchelor (formerly of 
Melbourne), Aitchison Travelling Scholar and 
Fellow of Trinity College, Cambridge, has been 
appointed lecturer in Mathematics in Cam- 
bridge. Dr. F. L. Stillwell, who is in charge 
of mineragraphic Investigation for the C.S.I.R., 
has been awarded the Medal of the Australasian 
Institute of Mining and Metallurgy. 
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Professor L, S. P. Davidson, of the Chair of 
Clinical Medicine in the University of Edinburgh, 
recently visited Melbourne by arangement with 
the local Medical Post-Graduate Committee to 
deliver two lectures and to visit hospitals 
and the University. Professor Davidson is an 
authority on diseases of the blood and the 
anaemias. Dr. M. F. R. Mulcahy, who was 
awarded a C.S.I.R. studentship last year, has 
returned to Australia after having graduated 
Doctor of Philosophy at Oxford. Professor G. W. 
Pickering, of St. Mary’s Hospital, London, is 
visiting Melbourne as Sims Travelling Pro- 
fessor. 

The degree of Doctor of Science has been con- 
ferred by the University of London upon Dr. 
Allan Walkley, who graduated from the Univer- 
sity of Adelaide and later worked at Cambiidge 
and the Rotharasted Experiment Station. His 
published work deals with research on the 
chemistry of soils and nutrition of plants, 
especaliy trace-element nutrition, within the 
Division of Soils and Industrial Chemistry of 
the C.S.I.R. 

The Court of the Goldsmith’s Company, 
London, has awarded a scholaj-ship, to under- 
take research in metal physics in Australia, to 
Trevor Broom, a Cambridge graduate who has 
been working on copper-nickel-iron alloys with 
the British Non-Ferrous Metals Research Asso- 
ciation. Mr. Broom has been accepted as guest 
research worker in the C.S.I.R. Division of 
Tribophysics in Melbouine. 

P. G. Law, formerly lecturer in Physics in the 
University of Melbourne, has been appointed 
Head of the Antarctic Division of the Depart- 
ment of External Affairs. C. E. Palmer, 
formerly senior lecturer in General Science in 
the University of Melbourne, has been appointed 
consultant in meteorological matters to the 
United States Air Force in the Northern Pacific 
Area. Dr. Lorna Sisely has been awarded the 
Gordon Craig travelling scholarship by the 
Royal Australasian College of Physicians, for 
post-graduate study abroad; she is the first 
woman to be awarded the scholarship. Dr. E. R. 
Love, who has been spending a year’s leave in 
taking up residence as a Fellow at Trinity 
College, Cambridge, and has attended the Inter- 
national Congress of Applied Mathematics in 
London, will return in June to his position 
as senior lecturer in Mathematics in the Univer- 
sity of Melbourne. 

The Scientific Societies 

Royal Society of New South Wales 

April (annual meeting) : R. L. Aston, Presidential 
Addr<'H.s, National surveying in Australia. 

P. B. Andrews, A contribution on the 
stratigraphy and physiography of the 
Gloucester Di.strict, N.S.W. 

R. C. L. Bosworth, The effect of diffusional 
procease.s on the rate of corrosion. 

R. C. L. Bosworth, The Influence of forced 
convection on the process of corrosion. 

R. C. L. Bosworth, The influence of natural 
convection on the process of corrosion. 

R. C. L. Bosworth, The formation of 
oxygen on tungsten films. 

R. C. L Bo.sworth, A note on the Sigma 
phenomenon. 


H. H. G. McKern, A note on the essential 
oil of Backhousia anisata Vickery and 
the occurrence of anethole. 

G. E. Mapstone, Nitrogen In oil shale and 
shale oil. VIII, The detection of tar 
bases ; IX, Density-temperature relation- 
ships of shale tar bases. 

W. H. Robertson, Occultations observed at 
Sydney Observatory during 1948. 

B. Breyer and P. Gutman, Processes in 
dielecirics containing free charges: The 
entropy of electrostatic systems. 

Royal Society of Queensland 

March (annual meeting) : H. C. Webster (Presi- 
dential Address), Energy and the future 
of mankind. 

Royal Society of VictoHa 

March (annual meeting) : P. W. Crohn, The geo- 
logy, physiography and petrology of the 
Omeo District, Victoria. 

Medical Sciences Club of South Australia 
March (annual meeting) : W. K. Adey, The 
iK'rvou.s system of the local Australian 
giant earthworm. 

Victorian Society of Pathology and Experimental 
M edicine 

April : E. S. .1. King, Spread of carcinoma of lung. 

P. B. Byrom, Acute cerebral complications 
in the hypertensive rat. 

A. (lottschalk and 1*. E. Lind, Charac- 
terization of the influenza virus enzyme 
as a hexosaminidase. 

Office Bearers for 1949 

Royal Society of Victoria 

President, Harley Wood ; Vice-Presidents, R, I,. 

Aston, H. O. Fletcher, D. V. Mellor, F. R. Morrison : 

Secretaries, R. C, L. Bosworth, W. B. Smith-White ; 

Treasurer, A. Bolliger; Councillors, Ida A. Brown, 

K. O. Clhahners, F. P. .1. Dwyer, F. N. Hanlon, 

R. J. W. Le Fevre, C. J. Magee, C. St. J. Mulholland. 

D. J. K. O’Connell, O. LT. Vonwiller, N. R. Wyndham. 

Royal Society of Victoria 

Pre.sident, P' Crosbie Morrison ; Vice-Pre.sidents. 

J. S. Turner, F. L. Stillwell ; Treasurer, R. T. M. 

Prescott ; Librarian, F. A. Cudmore ; Secretary, 

C. M. Tattarn ; Councillors, D. A. Casey, J. K. 

Davis, E. S. Hills, L. H. Martin, W. A. tlsborne, 

H, S. Summers, O. W. Tiegs. 

Victorian Society of Pathology and Experimental 
Medicine 

President, S. D. Rubbo ; Secretary, I. J. Wood ; 

Treasurer, Hildred Butler ; (\miiiiittee, Edgar 

North, P. Pantl. 


Letters to the Editor 


The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (b) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 

Original Work 

Amino Acids in Tobacco Mosaic Virus 

Early analyses by Ross (1942) indicated that 
glycine, histidine, methionine and lysine were 
not constituents of tobacco mosaic virus. 
Previously Ross (1941) had suggested that 
hydroxyproline was present. 
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Knight (1942), on the basis of chemical 
evidence, suspected that the virus might con- 
tain lysine and this was later shown to be 
the case by Stokes, Gunness, Dwyer and Cas- 
well (1945), who used microbiological assay. 
The latter authors reported also that methio- 
nine and histidine were absent. Microbiological 
assay in the hands of Knight (1947) not only 
confirmed these results but provided an almost 
complete amino acid analysis of the virus. In 
particular, glycine and lysine were shown to 
be present and Knight confirmed the presence 
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atmosphere containing diethylamine. The 
solvent was allowed to drip off the bottom of 
the paper for five days. The chromatogram 
shows that iso-leucine, leucine and phenyl 
alanine are constituents of the virus, but that 
methionine is absent. 
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Figure 1. 

One-dimensional ehromalogram u^ing ter- 
tiary amyl aleoliol as the mobile phase, 
(a) Virus hydrolysate, (b) Control. 


Figure 2. 

Two-dimensional ehromatogram using phenol 
and collidine/lutidine as the mobile phases. 


of glycine by one-dimensional paper chroma- 
tography. He does not report analyses of 
hydroxyproline. 

Microbiological estimations have recently 
been subjected to some criticism by Rydon 
(1948) and Tristram (1948) and a serious 
difference between the estimates of the iso- 
leucine content of edestin hy microbiological 
and infra-red absorption methods exists (Dar- 
mon, et ah, 1948). Independently, in this 
laboratory, results similar to those of Knight 
had been obtained by one- and two-dimensional 
paper chromatography and it was thought that 
in view of the above criticisms these analyses 
of the virus from another source should also 
be recorded. The tobacco mosaic virus used was 
taken from a batch prepared by Best (1940) 
and hydrolysed for t\yenty-four hours in 6 n 
hydrochloric acid at 100 degrees. After the 
removal of the free HCl and humin, aliquots 
were chromatographed in the usual way. 

Figure 1 shows the chromatogram developed 
by a method due to Work (private communica- 
tion), i.e., with tertiary amyl-alcohol in an 


For the main bulk of the amino acids the 
two-dimensional methods of Consden, Gordon 
and Martin (1944) were applied. For the first 
run phenol was used in an atmosphere of coal 
gas containing ammonia, and for the second 
collidine/lutidine (50/50) in an atmosphere 
containing di-ethylamine. The chromatogram 
(Figure 2) shows that hydroxyproline and 
histidine are absent. Being present in small 
amounts only, lysine and cysteine (as cysteic 
acid) did not sliow up on this particular 
chromatogram, but weie evident when a more 
concentrated hydrolysate was used. Cystine 
was not detected on any of the chromatograms, 
but it cannot be said with certainty that it is 
absent, as it usually decomposes during two- 
dimensional chromatography (Dent, 1947) and 
often appears as cysteic acid. Methionine was 
also shown to be absent by a two-dimensional 
chromatogram in which the solvents were 
collidine and benzyl/butyl alcohols (50/50). 
The amino acids shown to be present and those 
shown to be absent are given in the following 
table : 
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Amino Acids Present Amino Acids Absent 


Alanine 
Arginine 
Aspartic Acid 
Cyst(e)lne 
Glutamic Acid 
Glycine 
Tso-leucine 
Leucine 


Lysine 

Phenylalanine 

X^roline 

Serine 

Threonine 

Tyrosine 

Valine 


Histidine 
Hydroxy proline 
Methionine 


Summarizing, the results of the application 
of paper chromatography are in complete 
agreement with the microbiological assay data. 
In addition, however, it has been shown that 
hydioxyproline is not a constituent of the 


tobacco mosaic virus. 


F. J. R. Hird. 


Department of Biochemistry, 
The ’University of Melbourne. 
4 December 1948. 
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An Accurate Determination of the 'Absorp* 
tion/Relative-Humidity’ Relationships of 
Silica Gel and Alumina 

The need for a means of maintaining optical 
and other service equipment free from con- 
densation and fungal growth has necessitated 
an investigation of the properties of a number 
of desiccants used ‘statically'; these include 
the activated forms of silica gel and alumina, 
which, because they may he readily contained 
in their absorbed states, are particularly suited 
for enclosure in mobile equipment, A property 
of particular interest for desiccants used in 
this manner is their water content under 
varied conditions of humidity. The wide 
divergence of the results appearing in the 
literature regarding this property of silica gel 
and alumina has led to experiments, which 
have enabled a more accurate determination 
of the ab8orption*/relative-humidity relation- 
ships of these agents. 

The method involves the measurement, under 
controlled temperature, of the vapour pressure 
in equilibrium with a specimen of the agent 
over a complete range of absorptions. Measure- 
ments are made at absorptions of decreasing 
magnitude, produced by a device that permits 
the removal of water in the required incre- 
ments from the initially saturated desiccant. 
The masq of water absorbed is determined. In 

• The word ‘absorption* Is used in its broadest 
sense and Is taken to include the process of 
adsorption. 


each case, by weighing the apparatus, virhich 
is designed so that its mass may be deter- 
mined both accurately and conveniently. 

The essential features of the apparatus are 
shown in Figure 1. The specimen is contained 
in the bulb A and is activated, in the absence 
of air, by continued evacuation at the required 
temperature. The water is outgassed by evacua- 
tion in the bulb B and is added to the 
desiccant through the tap C. The subsidiary 
apparatus used for preparing the water is then 
drawn off at D, so that the bulb containing 
the specimen may be completely enclosed in a 



thermostatically controlled bath. The equi- 
librium vapour pressure is measured on the 
manometer E, the outer arm of which is main- 
tained evacuated. Both the manometer and 
the bulb containing the specimen are shaped 
to minimize pressure gradients and permit a 
rapid attainment of the equilibrium condition. 
Pressure readings are corrected for meniscus 
heights and are made against a finely divided 
opal glass scale, viewed from outside the bath 
with a travelling microscope. The outer arm 
of the manometer is made of large bore to 
reduce sticking of the mercury, errors due to 
which determine the ultimate limit to the 
accuracy of the method. To prevent the need 
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for replacing B for each absorption, the bulb 
F is attached to the manometer and is used to 
permit the reduction of the water content of 
the desiccant. With the apparatus tilted on its 
side the mercury from the manometer lies lo 



Fi^?uro 2. 


F and the required amount of water may he 
removed from the desiccant by pumping. In 
the first instance, water is added in excess of 
that necessary comi)letely to absorb the speci- 
men. Subsequent pumpings enable the equi- 
librium relative humidity to be measured at 
the required increments over the complete 
absorption range. To ensure that all equi- 
librium points are ‘absorption’ points, as dis- 
tinct from ‘evaporation’ ])oints, the agent is 
allowed to approach equilibrium at a tempera- 
ture below that at which the relationship is to 
be determined; the temperature is then raised 
to the required value. Correction for the mass 
of water vapour contained in equilibrium with 
the specimen is made throughout the experi- 
ment. 

Figure 2 shows the apparatus in position in 
the bath, the temperature of which is main- 
tained constant within 0*01° C, over the range 
S'" C. to 60° C. The latter is the maximum 
temperature at which measurement of the 
saturated vapour pressure is possible with the 
present length of apparatus. For the pro- 
duction of the higher temperatures, the bath is 
heated by internal elements. Temperatures 
below that of the room are obtained by using a 


thermostatically controlled pump to circulate 
in the bath a mixture of water and glycerine, 
cooled in a tower by the application of a 
freezing mixture. 



Figure 3. 


The curves obtained relating relative 
humidity and the absorption of typical speci- 
mens of silica gel and alumina at 35 ’ C. are 
shown in Figure 3. The most reliable results 
appearing in the literature regarding this 
property of silica gel are possibly those of 
Anderson (1914). Curve I is of the same 
geneial form as that obtained by Anderson. 
The quantitative disagreement of his results 
and the above results, however, indicates that 
the modern gels have a considerably greater 
capacity. Little precise information is to be 
found regarding the absorption properties of 
alumina, which until lecently has been used 
much less extensively as a desiccant than has 
silica gel. The important features illustrated 
regarding alumina are that its absorption/ 
relative-humidity curve is similar in form to 
that of silica gel and that at low humidities 
its water content is greater than that of this 
agent. At high humidities silica gel has the 
larger capacity. Determinations at other tem- 
peratures within the range 5" C. to 60’ C. 
show the curves for lx)th agents to be approxi- 
mately independent of the temperature. This 
is in accordance with the findings of other 
workers on the absorption properties of hygro- 
scopic materials in general (Masson and 
Richards, 1906; Trouton and Pool, 1905). 



174 


THE AUSTRALIAN JOURNAL OF SCIENCE 


APRIL 


The experimentfi described are extendible to 
other desiccants. 

G. A. Haele. 

Department of Physics, 

University of Sydney. 

30 November 1948. 
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Control of Mistletoe 

The mistletoe, Loranthus spp., is a cause of 
serious disfigurement to many Australian trees. 
Where infestation is heavy, trees may be 
killed, or at least suffer severe loss of vitality. 
The damage is particularly noticeable along 
highways, or in cleared or partly cleared 
areas, such as water catchments or natural 
park lands: in these locations there seems to 
be some evidence that the damage is increasing 
from year to year. 

The only known method of control at present 
is by lopping out infested branches. Because 
of the widespread distribution of the pest, how- 
ever, this method is both cumbersome and 
expensive. A more efficient method of dealing 
with the problem is eagerly sought. 

The writer has recently had some success 
from spraying mistletoe with hormone-weedi- 
cide sprays of the 2:4D typo. An interesting- 
feature has been the fact that, at the con- 
centration employed, the host trees, Eucalyptus 
spp., have suffered no apparent damage, while 
the mistletoes have browned and withered 
within three weeks. This work is being ex- 
tended and a full report on the chemicals 
used, methods of application, and so on, will be 
published elsewhere at a later date. 

D. Hartigan. 

Division of Wood Technology, 

Forestry Commission of N.S.W. 

8 February 1949. 
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The Paper Chromatography of Inorganic 
Anions. 

The use of paper partition chromatography 
for the separation of mixtures of CNS-, I-, Br- 
and Cl" has been described in an earlier paper 
(Lederer, 1949). In the present communica- 
tion the behaviour of a large number of the 
common anions will be described. The solvent 
employed in this investigation is butanol 
saturated with aqueous l-Bw-NH^OH. This 
solvent was found to be satisfactory for the 
separation of halides (Lederer, 1949) and was 
therefore selected, firstly to determine its 
suitability for the separation of other anions, 
and secondly to determine whether other 
anions would interfere with the separation of 
the halides. The technique employed here is the 
ascending development for twenty-four hours 
as described by Williams and Kirby (1948). 


The reagents used to detect the anions were 
sprayed on the paper with an Agla atomizer 
after drying for fifteen minutes. The Table 
gives the Rt values, reagents and reactions of 
the anions examined. 


Anions 

Kt 


Colour of 

Value 

Keagent 

Spot 

Thiocyanate . . 

0‘45 

Pe(NO,), 

Red 

Iodide . . 

0-30 

3% H.O, 

Univ. Indicator 

Blue 

Kitrate 

0-24 

Red 

Arsenlte 

0-21 

AgNO,/NH, 

KI and HCl 

Yellow 

Nitrite 

0-20 

Red 

Bromide 

016 

AgNO, wash/H.S 
KI and HCl 

Black 

Bromate 

0 13 

Red 

Chloride 

0 10 

AgNO, wash/H.S 
KI and HCl 

Black 

lodatc . . 

003 

Red 

Fluoride 

0 0 

Fe(CNS), 

White 

Sulphide 

0 0 

AgNO, 

Black 

Thiosulpiiate 

00 

Dilute I, 

White 

Sulphate' 

0 0 

Univ. Indicator 

Red 

Penodato 

0 0 

KI and HCl 

Red 

Chromate 

0 0 

— 

Yellow 

Oxalate 

00 

Univ. Indicator 

Red 

Plioaphate 

00 

AgNO,/Nn, 

Yellow 

Arsenate 

00 

AgNO,/NH, 

Brown 

Ferricyanlde . . 

00 

Ferrous sulphate 

Blue 

Ferrocyanidf* . . 

00 

Ferric sulphate 

Blue 

Pirrate . . 

0-7 

— 

Yellow 


All monovalent ions, with the exception of 
periodate, travel with the solvent, and all 
multivalent ions, with the exception of arsenlte, 
do not move with the solvent. The reagent 
employed for locating sulphate, nitrate and 
oxalate was universal indicator, because of 
lack of more specific reagents: until such re- 
agents are developed, paper chromatography 
seems to be unsuitable for the detection of 
these ions in mixtures. The method is very 
suitable for the detection and separation of the 
following ions and mixtures: 

(a) the separation of halides in presence of 
most other ions; 

(b) the separation of nitrite from bromate, 
iodate and periodate, enabling its detec- 
tion by the use of acidified potassium 
iodide; 

(c) the separation of most monovalent anions 
from mixtures with multivalent anions. 

The separations were carried out with potas- 
sium, ammonium and sodium salts of the 
anions, since such can be readily obtained by 
boiling the substance under examination with 
aqueous sodium carbonate solution. 

Picrate and oxalate were included because 
they are commonly used in conjunction with 
inorganic substances. No experiments were 
undertaken with salts of volatile acids, such 
as cyanide and sulphite, since they would 
volatilize in a weakly ammoniacal solution. 
Further experiments with different solvents 
and organic acids are in progress. 

Michael Lederer. 

Sydney Technical College, 

Sydney. 

15 February 1949. 
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Pentoses in Hair 

It has been shown previously that aqueous 
extracts of hair contain glycogen (Bolliger and 
McDonald, 1947 and 1948) and directly reducing 
substances (Bolliger and McDonald, 1948). The 
nature of these directly reducing substances 
was not previously clear, but in a number of 
eutherian mammals they have now been found 
to contain pentoses in varying amounts as 
demonstrated by positive orcinol, phloro- 
glucinol, benzidine and negative fermentation 
reactions. Quantitative estimations using the 
colorimetric method of McRary and Slattery 
(1945) have been carried out, and it has been 
found that the amount of pentose contained in 
hair varies from 30 mgm. per cent, in man to 
200 mgm. per cent, in the rabbit. The results, 
including those for total directly reducing sub- 
stances (Somogyi, 1926) expressed as glucose, 
are shown in the Table. They represent the 
mean values of a number of determinations on 
different animals. 

Pentohk and Directly Reducing Substances 

PRESENT IN VARIOUS ANIMAL FURS 


Fur from 

Reducing 

sui)staiu!e.si 

Pentose 


mgm% 

mgm% 

Rabbit (albino) . . 

2;U) 

200 

Rat (albino) 

1 30 

60 

Human 

80 

;io 

Cat 

250 

Posit ive2 

Sheep'* 

200 

50 

Phalanger (dorsal) 

250 

Negative 

,, (ventral) 

900 

Negative 


^ Expressed as glucose. 

2 Solution too turbid for ac'curate estimation. 
•'U’orriedale wool defatted with ether. 


In the rabbit, the amounts of directly re- 
ducing substances and pentose were found to be 
approximately identical, whilst in man and the 
rat about half of the directly reducing sub- 
stances could be accounted for as pentose, and 
in defatted sheepswool only one quarter of the 
total reducing substances could be identified as 
pentose. 

The nature of the pentoses in fur has not yet 
been determined with certainty. They are 
assumed to be derived, however, from nucleic 
acid, in analogy with the purines also found in 
the aqueous extract of hair (Bolliger and Hardy, 
1945; Bolliger, 1949). This assumption would 
suggest that the pentoses in hair may be ribose, 
a hypothesis supported by paper-chromato- 
graphic findings. 

In contrast to the eutheria examined, Tricho- 
sums vulpecula, the common Australian phal- 
anger or ‘possum', the only marsupial so far 
tested, was found not to possess water-soluble 
pentoses in its fur, in spite of the large amounts 
of directly reducing substances present. 

A. Bolliger, 

P. E. Peters.* 

Gordon Craig Research Laboratory, 

Department of Surgery, 

The University of Sydney. 

21 March 1949. 


* Working under a grant from the National 
Health and Medical Research Council. 
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Reviews 

Agriculture 

Farm Soils: Their Management and Fertili- 
zation, 4 th edition. By Edmund L. 
Worthen. (New York: John Wiley and 
Sons; London: Chapman and Hall, 1948. 
510 pp., 200 photos and text figs., 57 tables. 
5^' X 8".) Price, $3.20. 

This book, one of the Wiley Farm Series, is 
by a Professor Emeritus of Soil Technology 
of Cornell University and is written for 
farmers and for such students as are interested 
primarily in the problem of practical soil 
management. The first edition appeared in 
1927 and the author and editors claim, with 
justification, that they have not been afraid to 
advocate changes in recommended soil-manage- 
ment practices, based on new information 
resulting from recent research. M'he setting of 
the l)ook is essentially that of the eastern 
United States and much of the illustrative 
material used is based on experimental work 
in the States of New York, Illinois and Ohio. 

The pattern of the book is that each chapter 
deals first of all with the practical operations 
concerned in soil management and crop 
growing; this is followed by a section of 
general information dealing either with the 
scientific background or with the more tech- 
nical details concerned with the practical 
aspects that have just been covered. Each 
chapter then concludes with suggestions for 
community studies and with a few arithmetical 
problems. These community studies can be 
recommended to district agricultural advisers 
in Australia and to local extension groups and 
agricultural bureaux, as affording examples 
and suggestions for the organization of field 
days in this country. 

The general information in the early chapters 
attempts to supply enough chemistry and plant 
physiology to serve the needs of the reader 
throughout the book and perhaps suffers, 
particularly with respect to soil science, from 
the successive revisions that have been neces- 
sary since the first edition in 1927. The book 
deals with the drainage of soils, the control 
of soil erosion, tillage, the use of farmyard 
manure, lime and chemical fertilizers, crop 
rotations and the management of the soils of 
pastures, lawns, gardens and orchards. 

An Australian reader will note particularly 
the emphasis placed on the regular use of 
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farmyard manure and of lime, and the great 
emphasis placed on mixed fertilizers in the 
range of American field husbandry covered 
by the author. An Australian farmer reading 
the book will find himself in most cases in an 
unfamiliar environment, hut it can be recom- 
mended to the University and College teacher 
in agricultural science and to those students 
and agricultural advisers interested in the 
contrasts and parallels between North 
American and Australian conditions. The 
reader should find it a useful discipline to 
Interpret the lecommendations of the book to 
Australian farmers from the common fund of 
general information. 

J. A. Prescott. 

SvALOF, 18864946. History and Present Prob- 
lems. Edited by A. Akerman, Cf. Tedin 
and K. Froier. English Technical Editor, 
R. O. Whyte. (Lund: Carl Bloms Bok- 
tryckeri A-B, 1948. 389 pp., 9" x 6".) 

English price, 30s. 

Plant breeding in Europe owes a tremendous 
debt to the Swedish station at Svalof which 
was founded in 1886. Plant breeders through- 
out the world are familiar with the term 
‘Svalof method’ which is used to designate 
certain practices which were evolved there. 
Now the editors make available a valuable 
account coveiing the sixty years' work at this 
famous centre. Delay in its appearance is due 
to World War II. 

Plant breeding is dealt with under Swedish 
conditions: so a general account of the climate 
and soils, Illustrated by suitable maps, is given 
at the outset. Then some twenty different 
authorities at the Institute describe their work. 
Some of the contributions deal with historical 
data and organization, incorporating the experi- 
ence gained over a period of years; others 
specialize on their particular crop; whilst 
others again deal with the underlying prin- 
ciples that are involved in plant improvement. 
Each author is a specialist in his subject and, 
within the relatively small compass allotted, 
summarizes his matter in a very adequate 
fashion. Excellent illustrations are given. 
Bibliographies are included after various sec- 
tions, covering the work done in them. 

Whilst the cereal work, and particularly that 
dealing with oats, has long been fully recog- 
nized by breeders, the Svalof activities with 
such a range of crops as hemp, hops, lupins, 
maize, rubber, dandelion, and tobacco, have 
had little publicity. These crops are not of 
the same intrinsic value to Sweden as, say, 
cereals or roots; but thoroughness in the treat- 
ment of improvement problems by modern 
methods characterizes this work. The over-all 
impression given is that at Svalof we have a 
living, pulsating Institute where plant breeding 
is being 1,ackled in the best ways known and 
where results of outstanding value are 
achieved. 

The get-up of the book leaves nothing to 
be desired. As a reference book it will serve 


a most useful purpose. It is to be hoped that 
the wish expressed in the Preface will be 
realized: that the book will result in an inten- 
sification of the international relations of the 
Svalof institute. 

W. L. Waterhouse. 

Biochemistry 

Advances in Protein Chemistry, Volume IV. 

Edited by M. L. Anson and John T. Edsall. 

(New York: Academic Press Inc., 1948. 

576 + ix pp., numerous text figs, and tables. 

6i" X 9".) Price, $8.50. 

Five of the eight articles of Volume IV of 
this series deal with various aspects of the 
structure, reactions and separation of proteins 
and their derivatives. The complex associa- 
tions between fibrous protein molecules and 
solvents which result in the formation of gels 
is the subject of a long article by J. D. Ferry. 
Gels formed from gelatin, from various de- 
natured proteins, and in the formation of 
fibrin from fibrinogen during the clotting of 
blood, are discussed in detail. The discussion 
of fibrin is limited to the properties and mode 
of formation of the gel and does not consider 
the enzyme system involved in the process. 

The stereochemistry of the amino acids, and 
t)]e X-ray analysis of these compounds and of 
the peptides formed from them, are discussed 
by A. Neuberger and R. B. Corey respectively. 
The structure of certain synthetic detergents, 
their quantitative reaction with purified pro- 
tein, and their interaction with complex bio- 
logical systems, as shown in their bactericidal 
and bacteriostatic action, are discussed by 
F. W. Putnam. The development of electro- 
phoretic methods for the separation of pro- 
teins is discussed by H. Svennson, and the 
various types of apparatus are described. 

J. Wyman contributes a comprehensive 
article on the haem proteins. The structure 
and wide distribution of these proteins are 
considered in both animals and plants. The 
similarity of the prosthetic groups of the wide 
range which occurs in these compounds is dis- 
cussed, and the fact that their differences of 
behaviour are associated with the apo- portion 
of the molecule. The peculiar properties of 
the haemoglobins are dealt with at length. 
The reasons for the peculiar form of the satura- 
tion-pressure curves for the reversible com- 
pounds formed with various gases, especially 
oxygen, are discussed from the point of view 
of the structure of the molecule and the 
thermodynamics of the reaction. Special atten- 
tion is given to the fact that reaction with 
oxygen does not lead to the oxidation of the 
iron of the haemoglobins as it does with the 
iron of other haem proteins. The article is 
a most useful review of present knowledge of 
this group of proteins, which plays such an 
important part in the respiratory processes 
of living organisms. 

Among the more descriptive articles are 
those by A. M. Pappenheimer on the Proteins 
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of Pathogenic Bacteria, with special reference 
to haemolytic streptococci, Group A; and that 
toy A. B. Gutman on the Plasma Proteins In 
Disease. The latter article collects much 
widely-scattered information on the fractiona- 
tion of plasma proteins, their variation in 
specific diseases and the possible significance 
of these variations. 

This volume maintains the high standard of 
its predecessors. It is excellently produced. 
In addition to the extensive bibliographies 
accompanying each article, there are compre- 
hensive general author- and subject-indices. 

H. S. Halcro Wardlaw. 

Biology 

General Biolcxjy, 3rd edition. By James Watt 
Mavor. (London and New York: Mac- 
Millan, 1947. 986 pp., nirmerous text figs, 

and photos. 6i" x 94".) English price, 
£1 7.s‘. 6d. 

The author’s aim, explained in his preface, 
is: ‘To state simply and clearly the main facts 
and principles on which a sound and teachable 
course in biology can be based. This requires 
that the balance between the botanical and 
zoological portions be such as to provide for 
a real grounding in each of these subjects.' 
The aim has been realized in a book which 
can be strongly recommended to students 
studying biology, Iwtany and zoology at first- 
year University standard, and to all those 
interested in the teaching of biology at any 
stage. 

The book is divided into six parts. The first 
part, on the nature of life, includes chapters 
on fundamentals of chemistry and physics 
essential as an Introduction to the study of 
protoplasm. The facts are vividly presented 
to the beginner and the chapters could be read 
as a valuable summary by all students of 
biology. The second part deals with plants; 
the third and fourth with animals, inverte- 
brate and vertebrate. The fifth part treats 
of development and heredity; and the sixth, 
of the organic world and its evolution. An 
appendix gives a synopsis of the subdivisions 
of both plant and animal kingdoms. Phyla, 
classes and orders are briefly described and 
examples cited. Helpful suggestions for 
further reading are given at the end of each 
chapter. In addition to covering a wide 
syllabus in some detail, the author has in- 
cluded references to the history of discoveries 
in biology. He has also linked academic work 
with its practical applications; for example, 
in well-planned chapters on bacteria and on 
the economic importance of plants. 

General Biology is based on Professor Mavor’s 
course in biology at Union College, New York. 
The book was first published in 1936 and 
reprinted five times; a second edition was 
published in 1941. In the preparation of this 
third edition, the text has been revised 
throughout and the opportunity taken to add 


new material, particularly in the sections 
dealing with development and heredity, and 
on evolution. A short section of the statistical 
study of mutation and selection is a useful 
introduction to an important field of work — 
one which has hitherto l>een neglected in 
general textbooks. 

The book is admirably produced; the type 
is attractive and easy to read. The subject 
matter is well arranged under sub-headings 
and a number of tables summarize details. The 
style is clear and direct, and interest is main- 
tained tliroughout. Numerous excellent dia- 
grams and pliotographs are a feature of the 
book: the diagrams are large, fr^e from 
irrelevant detail, clearly labelled an admir- 
ably selected. 

Winifred M. Curtis. 

Chemistry 

Dipole Moments. Second edition. By R. W. J. 
Le Fevre. (London; Methuen, Mono- 
graphs on Physical Subjects, 1948. 117 pp., 
23 text figs. 4" X Gt".) English price, 
5.V. net. 

The fir.st (1938) (‘dition of Le Fevre’s Dipole 
Moments gained the well-deserved reputation 
of being one of the best available int'-oductions 
to the subject. Tlie second (1948) edition, 
described by the publishers as having been 
‘revised and reset', is for tiie most part iden- 
tical with the first, the most substantial 
revisions consisting of additional material 
dealing with methods of measurement in 
Chapter II, and several new examples of the 
application of dipole moments to problems of 
molecular structure in Cliapter IV. Otherwise, 
minor changes and additions occur at intervals 
throughout the book; although it is unfor- 
tunate that the omission of arrows, showing 
resultant moment directions, from the diagram 
on p. 71 of the new edition, makes the dis- 
cussion of the mesomeric effect on dipole 
moment a little obscure. 

The author has succeeded in compressing a 
remarkable amount of material into 112 pages 
without sacrificing clarity or accuracy. 
Chapter I deals with the theory of dielectric 
polarization, including the Clausius-Mosotti 
relation and Debye’s theory of orientation 
polarization. This is followed by the chapter 
on experimental methods for the measurement 
of dipole moments. Chapter III discusses the 
difficult problem of the effect of the solvent on 
solute dipoles, and includes statements with- 
out proof of a number of attempts to solve the 
problem, including that of Onsager. In view 
of the importance of the issues, it is a pity 
that this chapter could not have been expanded, 
although an adequate treatment probably could 
not have been given within the scope of a 
Methuen monograph. A number of examples, 
both organic and Inorganic, to show the appli- 
cation of dipole moment measurements to 
structural problems, are presented in Chapter 
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IV., where the vector addition of moments as 
modified by the ^ortho*, inductive, and meso- 
meric effects is discussed in some detail. 
Chapter V deals with intramolecular rotation 
and molecular flexibility, and Chapter VI with 
the interesting anomalous cases where appar- 
ently symmetrical molecules possess in solution 
a total polarization which is greater than the 
molecular refractivity, suggesting the presence 
of a permanent dipole moment. 

Key references to the literature are appended 
to each chapter, and a useful table of dipole 
moments of the commoner inorganic and 
organic compounds is included. The book can 
be recommended as worthily fulfilling the aim 
of the Methuen monograph series to supply 
‘readers of average scientific attainment with 
a compact statement of the modern position 
in the subject*. 

N. S. Bayliss. 


The Systematic Identification of Organic 
Compounds. Third edition. By Ralph B. 
Shriner and Reynold C. Fuson. (New 
York: John Wiley and Sons; London: 
Chapman and Hall, 1948. 370 pp., 22 text 

figs., 46 tables. x 8^". ) Price, $4.01). 

No mechanically applicable ‘system’ has yet 
been devised for Qualitative Organic Analysis. 
This is fortunate because, properly approached, 
such analysis can greatly increase a student*s 
knowledge, improve his practical skill, and 
exercise his powers of observation and infer- 
ence. 

Nearly half a century has elapsed since the 
appearance of Mulliken’s Systematic Analytical 
Procedure based on Physical Properties and 
Chemical Reactions. Clarke’s Handbook of 
Organic Analysis, QuxiUtative and Quantitative 
has been in use for a not much shorter period. 
Shriner and Fiison’s Systematic Identification 
of Organic Compounds is already a well estab- 
lished third member of an honourable trio. 

The present book is a third edition, its 
advice is on well tried lines. After preliminary 
examination of an ‘unknown’ for purity, there 
follows its assignment to a solubility class, 
and the application of ‘classification reagents'. 
Emphasis is placed on physical properties as 
criteria. The preparation of derivatives is 
given full discussion. 

For this edition one entire chapter — that on 
‘the solubility classes’ — and several smaller 
sections, have been completely re-written. New 
‘classification reagents’ are introduced. Many 
additions and changes have been made in the 
tables to physical constants, which, occupying 
sixty pages, are a valuable feature. 

The work forms a handsome and well pro- 
duced volume, which a student might well 
wish to possess for reference in later years. 
It is advertised in Australia at 28 shillings. 
This is a pity and may diminish its sales. 
In England it sells at 13 shillings. 

R. J. W. Le Fevre. 


Introduction to Organic Chemistry. Third 
edition. By Ira D. Garard. (New York: 
John Wiley and Sons; London: Chapman 
and Hall, 1948. 396 pp., numerous text 

figs, and tables. 6*^ x 9*'.) Price, $6.50. 

A 1948, and third, edition of this book is 
now available in Australia. Originally pro- 
duced some sixteen years ago, the work has 
evidently achieved popularity in the United 
States. Designed according to its preface, for 
‘introductory courses in organic chemistry 
which extend over just one semester’, it Is 
declared by its publishers, in their leaflet, to 
be a thought-provoking approach in which 
emphasis is placed on making the student 
think. 

The literature of chemistry already contains 
so many ‘introductory’ text-books that, in 
adding one more, novelty of treatment must 
inevitably be a leading justification. Judging 
on this basis, the reviewer thinks the treat- 
ment somewhat disappointing. It is true that 
each chapter is followed by lists of questions, 
and references for further reading, but neither 
of these features is unusual. On the whole, 
the form is conventional. 

A book of nearly 400 pages is not small, yet 
topics such as the Grignard reaction and the 
application of acetoacetic ester to synthesis are 
stated to have been selected for omission. Like- 
wise there is scarcely any mention of physical 
properties tnsnPvis molecular structure, even 
the typically ‘organic’ subject of optical iso- 
merism is given only brief attention. The 
‘discussion of iwlarized light . . . Included to 
aid the student in understanding the rather 
difficult property of optical activity’, which 
the preface specially mentions, consists of a 
few unhelpful lines about packs of cards. The 
‘nature of valency’, also cited in the preface, 
turns out to be a most elementary explanation 
of covalency and electrovalency. 

The style is not always elegant. Phrases 
occur such as ‘The most universal chemical 
property of esters . . . ’, ‘some hue of yellow 
or orange’, ‘ . . . coconut oil is a liquid in the 
tropics and a solid in a cool room. Only a few 
fats are in the retail trade . . . ' 

A good feature is the inclusion of directions 
for some thirty-two illustrative laboratory 
experiments together with lists of apparatus 
and chemicals required for them. 

The price will be high in Australia. The 
reviewer compares the book unfavourably with 
Read’s Direct Entry to Organic Chemistry 
which — at 7.9. 6d. (Australian) — contains in its 
268 pages a wider indication of the wealth of 
modern organic chemistry, set out in a manner 
which stimulates interest without losing 
succinctness, scientific accuracy — or euphony. 

R. J. W. Le Fevre. 

OuTi.iNES OF Physical Chemistry. By Farring- 
ton Daniels. (New York: John Wiley and 
Sons; London: Chapman and Hall, 1948. 
713 pp., 164 text figs. 6^' x 9".) Price, $5.00. 

This is really a completely new edition of a 



THE AUSTRALIAN JOURNAL Of SCIENCE 


179 


1949 


book entitled Outlines of Theoretical Chemistry 
written in 1913 by Dr. Frederick H. Getman. 
wbo revised it in three subsequent editions 
between 1918 and 1927. In 1930 Dr. Farrington 
Daniels undertook to re-write the book, and 
new editions appeared under his name and 
that of Dr. Getman. The present (1948) 
edition in Dr. Daniels’s sole name is best 
described in the author’s own words: ‘The 
present work is regarded as the first edition of 
a new book, in which the author has attempted 
to meet his responsibilities for better presenta- 
tion of physical chemistry by adding recent 
developments in the field, clarifying descrip- 
tions, eliminating some of the more elementary 
material, re-arranging chapters and trans- 
ferring some of the more specialized parts to 
the appendix. He has tried to bring out funda- 
mental principles and to give glimpses of the 
frontiers of physical chemistry . . . Many new 
problems have been substituted for old ones, 
thought-provoking problems being stressed 
rather than the formula-illustrating type.’ 

The work is attractively put together. The 
print is good, and the diagrams and illustra- 
tions excellent. The author does not go very 
deeply into any subject, and the book must be 
regarded as an introduction to, rather than a 
full exposition of, physical chemistry. The 
mathematics involved are relatively simple 
and no attempt is made to include anything 
more tlian the merest introduction to quantum 
or statistical mechanics. More advanced proofs 
are reserved for the appendix. There are a 
number of problems at the end of most chap- 
ters, but the answers to all of them have not 
been given. 

The book may be recommended to those 
students who have just passed the elementary 
stage and wish to obtain a reasonably broad 
survey of the field of physical chemistry before 
entering one or other of the more specialized 
departments. 

T. Irkuale. 

Organic Chi.oiune Compoi nds. By E. H. Hun- 
tress. (New York: John Wiley and Sons; 

London: Chapman and Hall, 1948. 1443 pp. 

5r X 9" X 21".) Price, $27.50. 

The unceasing growth of organic chemical 
records leads daily to ever greater difficulties 
in the systematic and orderly recording of the 
discovered facts in such a way that all the 
important data relevant to a desired com- 
pound or method can be located with the mini- 
mum loss of time and effort. Far more chemists 
are concerned with the discovery or synthesis 
of new compounds than with the systematiza- 
tion, classification and collation of the results 
they produce. Yet, immeasurable research 
time is saved by works of reference that 
expedite literature searches. One cannot 
Imagine organic chemistry without its ‘Beil- 
stein’. 

Even Beilstein is inadequate today, and we 
find a second great compendium complementary 


to, but of quite different character from Beil- 
stein, appearing in Elsevier’s Encyclopaedia of 
Organic Chemistry, Every organic researcher 
who draws upon these stupendous combined 
achievements in systematization blesses their 
authors for the time and effort saved to him, 
and clearly realizes the immense contribution 
they make to scientific progress. 

In the new book now under review on 
Organic Chlorine Compounds, by Professor 
Huntress, we find still another great essay in 
systematization. In the space of over 1400 
pages there is assembled a tremendous amount 
of information on 1320 selected organic com- 
pounds of order III — compounds containing 
carbon and chlorine; carbon, hydroj. n and 
chlorine: or carbon, hydrogen, oxygen and 
chlorine. Unlike Beilstein, which aims at dis- 
cussing all compounds, the present volume 
contains a selection. The author recognizes 
that any selection is bound to suffer criticism 
— and the reviewer was disappointed to find 
only passing reference to the a-isomer of 
l;2:3:4:5:6:-hexachlorocyclohexane which has 
become an important insecticide very recently 
— but most organic chemists would agree in 
the main with the selections made. The docu- 
mented information supplied on the compounds 
listed is, at times, staggering; it covers the 
preparation, properties, chemical behaviour 
and identification of the compounds under dis- 
cussion. This is an expansion of the scheme 
adopted in the earlier work of Huntress and 
Mulliken, which dealt mainly with the identi- 
fication only of pure compounds of Order I. 

Even a cursory glance suffices to indicate 
the immense amount of work and scholarship 
that has gone into the preparation of this book. 
Wherever the compound selected is mentioned 
in Beilstein iHauptwerk hz%v. Erganzungs- 
xcerke), the appropriate cross references are 
given. The list in the introduction shows that 
no less than 315 abbreviations are used! A 
glance at a few examples shows that the 
number of listed original literature references 
to monochloracetic acid (compound number 
3:1370) is 626; to carbon tetrachloride (3:5100) 
is 523; to benzoyl chloride (3:6240) is 612; 
and to benzyl chloride (3:8535) is 629. These, 
of course, are very well known and much- 
worked-with compounds. There are others 
to which there is only a single reference. The 
total number of literature references is stated 
by the author to be 22,000, of which about 
two-thirds are to literature more recent than 
1919. 

In this work the author has adopted the 
principle of listing all of the relevant data 
on boiling points, melting points, densities and 
refractive indices; leaving it to the reader to 
interpret and choose. For exami)le, no less than 
forty-seven different observed values are listed 
for the boiling point of carbon tetrachloride 
at different pressures, together with the appro- 
priate references. There are listed sixteen 
values for the freezing point that have been 
recorded in the literature, twenty values for 
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the density at different temperatures and 
twenty-six values for the refractive index. 

Although the documentation Is carried to a 
degree which may suggest to organic chemists 
that the volume comprises a ‘Beilstein’, the 
author hastens to disclaim any such degree of 
completeness; but he does claim ‘that for each 
compound selected a meticulous search of the 
literature to the end of 1946 has furnished the 
basis for appropriate selection and systematic 
grouping of the aspects to be treated'. Refer- 
ences to patents are included and the book 
gives emphasis to industrial aspects — which 
should greatly enhance its value to many in- 
dustrial laboratories. 

A word might also be said about the indexing. 
The author clearly explains the system by 
which each compound discussed is given a 
number, and it is very easy to find the com- 
pound once its number is known. There are 
no less than five separate indexes — the usual 
alphabetical name index, an Index of com- 
pounds by empirical formulae, an index by 
chemical types, and indexes by chlorine per- 
centages and by molecular weights. 

Professor Huntress has produced a reference 
book of very considerable value for the chemist 
who has occasion to handle organic chlorine 
compounds — a book which is a ‘must’ for the 
shelves of the modern organic chemical library 
and which will be well thumbed as more and 
more users get to know what a treasure-house 
of carefully collated information it is. 

F. Lions. 

Rhenium. By J. G. F. Dkuce. (Cambridge: 

University Press, 1948. 92 pp. Bi" x Si".) 

English price, 10.9. M. net. 

This is the fifth and the longest monograph 
yet published on rhenium. Although it was 
not discovered until 1925, nearly four hundred 
communications have already appeared on the 
properties of the metal and of its compounds. 
One hundred and forty papers have been pub- 
lished since the publication of Das Rhenium 
by I. and W. Noddack in 1933, so that the 
latest work is a timely summary of the present 
state of knowledge of this interesting element. 
Like the Noddacks, to whom (with Berg) the 
credit for the discovery of the element Is 
usually given, Druce was associated with one 
of the three almost simultaneous announce- 
ments of the detection of dvl-manganese, and 
has contributed twenty-one papers to the sub- 
ject. The monograph is thus authoritative and 
critical. 

After a short introduction, in which the 
history of the element is discussed, a descrip- 
tion is given of the isolation of metallic 
rhenium, its chief physical and chemical 
properties and the methods of detection and 
estimation. The oxides of rhenium, of which 
no less than nine have been claimed to exist, 
are discussed in Chapter 3. Chapter 4 deals 
with the most important compound of the 
element — perrhenic acid and Its salts. Sub- 
sequent chapters describe the halogen, 


oxyhalogen and carbonyl compounds and the 
sulphides, selenides hnd thio-salts. Finally, 
two small chapters deal with the industrial 
applications and the patents relating to the 
element. 

At the end of each chapter the relevant 
references are listed, and at the end of the 
book a valuable chronological bibliography is 
included. In the preface, the author mentions 
that the history of rhenium emphasizes once 
again that progress in science is due to 
international effort — a truth that is un- 
doubtedly substantiated by the nationalities 
represented in the bibliography. 

The monograph is well set up, printed and 
indexed. No typographical errors were noticed 
by the re^aewer. 

F. P. Dwyer. 

Fatty Acids and Thktr Derivatives. By A. W. 
Ralston. (New York: John Wiley and 
Sons; London: Chapman and Hall, 1948. 
986 pp., many text figs, and tables. 5J" x 
8i".) Price, $10.00. 

One of the best methods for the teaching of 
systematic organic chemistry is that in which 
each separate group of important organic 
substances — alcohols, ethers, aldehydes, etc. — 
is separately considered in order, in such a 
way that the following questions are posed 
and answered: How can the substances of 
the group be obtained from natural sources 
or by synthesis? What are their important 
physical characteristics? What chemical 
reactions can they be made to undergo, and 
into what valuable products cun they be trans- 
formed? What are the more important 
individual substances of the group, and why 
are they so important? 

The author of this book of almost one 
thousand pages takes one of the great groups 
of aliphatic compounds — the fatty acids — and 
answers all of these questions in a most lucid, 
satisfying and authoritative way. Indeed, 
after careful study, one can best express one's 
feelings by altering a famous remark of Osier 
and saying with almost equal truth, ‘Know 
the fatty acids in all their manifestations and 
all things aliphatic shall be added unto you'. 

Of his book the author explains that it 
logically divides itself into two sections, the 
first embracing a description of the fatty 
acids, their occurrence in nature, their syn- 
thesis and their physical properties. The second 
is concerned with the synthesis, properties and 
uses of the various fatty acid derivatives. One 
important limitation should be noted — that, 
except where it has been necessary for com- 
pletion of a series or for purposes of orienta- 
tion, discussion of fatty acids containing fewer 
than six carbon atoms is brief. The general 
chemistry, natural occurrence, isolation and 
physical properties of fatty acids proper are 
dealt with very adequately in four chapters 
embracing about 300 pages. Another chapter 
of about ninety pages is devoted to the un- 
saturated ethylenic acids, whilst a further 
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chapter discusses acetylenic acids, hydroxy 
acids, keto acids, cyclic acids and dicarboxylic 
acids. The four hundred or so pages devoted 
to the derivatives of the fatty acids contain 
discussions of such varied substances as fatty 
acid esters, nitrogen-containing derivatives 
of the fatty acids, the alcohols, ethers, mer- 
captans, sulphides, sulphonates, anhydrides, 
acid chlorides, aldehydes, ketones and the 
hydrocarbons obtainable from fatty acids. 

This book is an absolute wealth of accurate 
information. Although it contains innumerable 
tables, it is in no way a collection of statistics 
but, on the contrary, it is a wholly satisfying 
account of practically every aspect of the 
chemistry of the fatty acids arid all the sub- 
stances related to them, written in most read- 
able form and adequately documented — there 
being over 5,000 literature refei’ences. Pri- 
marily, it is a book for organic chemists. 
Although there are discussions of the results 
of most of the modern physical chemical 
studies of the tatty acids, all this physical 
work is kept in its right perspective^^ — as work 
of value only because it helps the organic 
chemist to a better understanding of his 
organic substances. In the opinion of the 
reviewer, no modern organic cliemist can 
afford to he without ‘Ralston’ on his shelves. 

F. Lions. 

Engineering 

M.l.T. TN WoKi.n Wai! TI. Q.E.D. By John 

Burchard. (New Yoik; John Wiley and 
Sons; liondon: Chapman and Hall. J54 pp.. 
illustrated with photographs. 6" x 9".) 
Price. $:i.50. 

This is an unusual type of book, as it is 
purely a history of the war activities of a 
single institution, its staff and alumni. The 
field covered is, however, such a wide and 
varied one that the author succeeds in giving 
an interesting account of the way in which 
civilian scientists in the U.S.A. were enabled 
to turn tlieir talents so effectively to war-time 
problems. 

The Massachusetts Institute of Technology 
is not a particularly large organization 
numerically — the student enrolment in 1939 
was 3100 — hut, as it caters solely for students 
in engineering and allied sciences, the type of 
training given was particularly appropriate 
for the science of warfare. In addition, Us 
staffling was on such a liberal scale — a total 
of 683 in 1939 — that it was possible for quite 
a large number of the staff to give all or part 
of their time to special war jobs. They were 
so effective as nuclei that the staff had grown 
to 6000 by the end of the war. The brief 
descriptions of the activities of such men as 
Karl Compton, Vannevar Bush and Edward 
Bowles in high administrative posts, introduce 
many of the war’s greatest scientific achieve- 
ments; and also many of the ubiquitous groups 
of initials, such as O.S.R.D., O.F.S. and even 
W.P.B. 


The work at M.l.T. itself serves to introduce, 
on a more technical basis, numerous projects 
of high importance to the successful prosecu- 
tion of the war. The most spectacular of these 
was the Radiation Laboratory — the great 
centre of radar development — the staff of 
which rose from fifty persons in 1941 to 3900 
at the end of the war ; but other projects, such 
as Underwater Sound, Metallurgy, Food Tech- 
nology, and Chemical Warfare, also became 
very important activities, whilst numerous 
smaller ones are mentioned. Special training 
of Service personnel became a feature of 
M.I.T.’s work. 

Care lias been taken to give due ac.kho’vledge- 
merit to British developments where tb .e had 
an appreciable influence on the work. This 
book Will be particularly interesting to the 
many Australian scientists and technical repre- 
sentatives of the Services who visited the 
U.S.A. during the war, as, in addition to 
reading of the M.l.T. activities with which 
they were familiar, lliey will learn of many 
others which were carried on in that same 
group of buildings. It should also be interesting 
reading to all who may be concerned with the 
application of science to warfare. 

G. H. Munro. 

Fi'xdamknt.vi.s of Elfx'thk' Wavfs. Second 
edition. By Hugh Hildreth Skilling. (New 
York; John Wiley and Sons; London: 
Chapman and Hall, U)4S. 245 pp., 82 text 

figs. 6" X 9".) Price, $4.00. 

This book i)rovides excellent reading for 
eithiM* the mathematician who wishes to study 
the application of theory to prohlem.s of wave 
propagation, or the engiman* who seeks a 
better understanding of the tlieory. It is 
written primarily for the latter, and its presen- 
tation of ihe subject is so (dear and concise, 
and so fiaa* from iinnecessaiy complications, 
that it should have a special appeal for those 
students of electric wave phenomena wlio are 
not inclined to acquire a great deal of mathe- 
matical dexterity. 

The book opens witli a description of four 
bypotbetical experiments, each leading to a 
simple law of electrostatics, expressed in 
mathematical form. This is followed by a 
simple tieatment of elementary vector analysis, 
wliicli is then applied to the laws of the electro- 
static field. The theory is then extended to 
(.'over electric currents and the magnetic field. 

At this stage, Maxwell’s equations are pain- 
lessly added, and the remairidei* of the book 
shows the application of those (equations, 
together with the theory developed earlier, to 
various practical problems of the propagation 
of waves. The author states in the preface 
that the reader need have no earlier acquaint- 
ance with electromagnetic theory or witli 
vector analysis. It might almost be said that 
prior knowledge of these matters would be a 
disadvantage, as, they are introduced so simply 
and illustrated so well, as to provide an admir- 
able first introduction to them. In particular, 
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the author takes pains to present each concept 
of vector analysis with illustrations which 
help to form a physical idea of its significance. 

The new edition contains a number of im- 
provements, mainly in providing further 
material on wave guides and wave propagation. 
The Giorgi rationalized system of M.K.S. units 
is used throughout. The book is to be recom- 
mended to advanced students of electrical 
engineering. Its chapters are arranged in a 
logical sequence, and emphasis is given, both 
in the Illustrations and the text, to those 
points which are normally most troublesome 
to the students. The material is well pre- 
sented and contains a number of useful tables 
of units and formulae. 

D. M. Myers. 

Hydraulics. 5th edition. By H. W. King, 
C. O. Wisler and J. G. Woodburn. (New 
York: John Wiley and Sons; London: 
Chapman and Hall. 351 pp., 149 text figs. 
5^^^ X 8r.) Price, $4.00. 

The purpose of the revision for the fifth 
edition is stated to be, firstly, to improve the 
clarity and general arrangement in the light 
of continued experience with classes in elemen- 
tary hydraulics; secondly, to add problems 
Illustrating the application of basic theory to 
certain fresh engineering problems; thirdly, 
to expand the text material to Include new 
developments recently accepted as an integral 
part of hydraulic engineering. Besides the 
usual field of hydrostatics, weirs, nozzles, 
orifices, pipe fiow and channel fiow, the treat- 
ment deals with the variation of hydrostatic 
pressure with altitude in a compressible fluid, 
flow through gates and over dams, the analysis 
of flow in pipe networks, non-uniform flow in 
channels, the hydraulic jump, abrupt waves 
and sloping waves, the resistance to objects 
moving through fluids, water hammer, 
hydraulic similitude and dimensional analysis. 

The result is a modern and generally satis- 
factory text, which should be of benefit to 
students of elementary hydraulics in technical 
colleges and universities. Explanation is full 
and clarity in general very good. The authors 
have approached the subject from an engi- 
neering point of view, which makes their 
treatment very suitable npt only for students 
but for practising engineers who require a 
reference book on basic hydraulics. 

J. R. Ashton. 

Elementary Steam Power Engineering. Third 
edition. By Edgar MacNaughton, (New 
York: John Wiley and Sons; London: 
Chapman and Hall. 640 pp., 497 text figs, 
and photos. 9" x 6".) Price, $6.50. 

This is the third edition of an engineering 
text-book in a style which has been regarded 
as traditional in America. In conformity with 
the title the treatment is elementary, but the 
subject matter covers the whgle field of steam 
power engineering and is presented in a highly 
pictorial manner. 


With such a presentation the book becomes 
largely a judicious summary of engineering 
practice in its field, and its principal merit 
is that it can be followed with little difficulty 
by a student of mechanical engineering who Is 
still in an early stage of his course of study. 
To such a student it can provide Interesting 
reading and practical examples of applications 
of the fundamental principles which he is 
studying. 

Engineering practice is subject to continual 
alteration, not only by the introduction of 
new subjects and methods, but by changes in 
relative importance which make the problem 
of revision a particularly difficult one in such 
a text-book as this. The difficulty usually leads 
to a compromise which leaves too much 
emphasis on matters which have lost their 
old importance, and frequently introduces the 
new matter away from its proper place in the 
book. While there are some traces of such 
troubles as these in the volume under review, 
they are only minor ones and on the whole the 
revision has been well and successfully done. 

The treatment of thermodynamics might be 
described as severely practical, consisting of 
instruction largely by worked example and 
the provision of problems for each chapter. 
This is perhaps licensed by the use of the word 
‘elementary’ in the title, but it does not provide 
a good enough foundation for more advanced 
study. 

W. H. H. Gibson. 

Food 

Advances in Pood Research, Volume I. Edited 
by E. M. Mrak and George P. Stewart. 
(New York: Academic Press, 1948. 459 pp., 
numerous tables and text figs. 6" x 9".) 
Price, $7.50. 

The appearance of this volume, which it is 
intended to make the first of a series, will be 
welcome to all those concerned with the scien- 
tific study of food. The field of ‘food research^ 
broadly covers every aspect except the purely 
agricultural. (Conditions of production are, 
however, considered in relation to the other 
aspects.) It is defined in the foreword as ‘that 
field of scientific investigation concerned with 
foods and their relationship to man’. The 
editors propose to review every phase of food 
research on a continuing basis, and are plan- 
ning to cover the following fields: human 
nutrition, food acceptance, agriculture, micro- 
biology and public health, biochemistry and 
histology, food technology and engineering, 
entomology and zoology. Reviews on the 
various commodities, e.g. cereals, fats and oils, 
meat, fish, dairy products, eggs, fruit and 
vegetables, will also be included. Most of these 
fields are represented in the reviews in 
Volume I. 

On the whole, an excellent start has been 
made and many valuable reviews are presented. 
Particularly good reviews of major fields are 
‘The physiology and chemistry of rigor mortis. 
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with special reference to the ageing of beer’ 
by E. C. Bate-Smlth; ‘Factors influencing the 
vitamin content of canned foods’ by L. E. 
Clifcorn; and ‘Nonenzymatic browning in fruit 
products’ by Earl R. Stadtman. The reviews 
on dried whole eggs by H. D, Lightbody and 
H. L. Fevold, on poultry by Belle Low, on 
processed potatoes by A. F. Rose, and on pectin 
by G. L. Baker, provide useful summaries in 
their respective fields. 

‘The physiological basis of voluntary food 
intake' by Samuel Lepkovsky, and ‘The influ- 
ence of climate and fertilizer practices upon 
the vitamin and mineral content of vegetables’ 
by G. F. Somers and K. C. Beeson, cover fields 
in which little fundamental progress has been 
made. However, the present state of know- 
ledge is clearly Indicated and the available 
data, which are quite extensive, are well 
presented. ‘Microbial inhibition by food pre- 
servatives' by Orville Wyss is somewhat dis- 
appointing. There is a rather brief discussion 
of the mechanism of inhibition, hut detailed 
information on actual and potential food 
preservatives is lacking. 

This volume is of value to all who desire 
to keep abreast of advances in the scientific 
knowledge of food. It provides a valuable 
introduction to many fields. 

P. E. Hxjelin. 

Genetics 

IjSTRODUCriON TO GENETICS AND CYTOGENETICS. 

By Herbert P. Riley. (New York: John 
Wilev and Sons; London: Chapman and 
Hall* 1948. 596 pp., 154 text figs, and 
photographs. 5^" x 8i".) Price, $5.00. 

The remarkable development of the science 
of genetics in the past two decades has given 
us a new understanding of the nature of heri- 
table variations in living things, from bac- 
teria to the higher plants and animals. It has 
given us some concept of the nature of organic 
evolution and it has Important applications to 
sociology, psychology, medical and veterinary 
science and to plant and animal breeding. 
Therefore, the need for an up-to-date text-book 
presenting established principles has been felt 
acutely by teachers and all serious students 
of heredity. 

Professor Riley’s book meets this basic need. 
The author has wisely avoided the historical 
approach, for this imposes such a burden on 
students as to leave insufficient time for an 
appreciation of more recent advances. The 
earlier part of the text gives a remarkably 
clear cytological foundation with a really 
excellent picture of mitosis and meiosis, asso- 
ciated with suflicient data on inheritance of 
simple character differences and reproduction 
to sljow the relationship between chromosomes, 
genes and characters. 

The review of gene action, as in pleitrophy 
and the penetrance and expressivity of single 
gefles, shows the monofactorial nature of 
familiar examples of abnormal mental, physio- 


logical and physical conditions in man. Thus 
the student quickly appreciates the importance 
of genetics in human welfare. In the seven 
chapters dealing with what might be termed 
classical genetics, that part dealing with Men- 
delian ratios follows traditional lines. It is 
associated, however, with a clear exposition 
of the application of the theory of probability 
and the relation of genes to chromosomes. 

The author devotes ten chapters to the 
nature and physiology of the genes, including 
a condensed review of current theories relating 
to quantitative inheritance, inbreeding and 
selection. Gene mutations, their nature, 
frequency and induction by radiation, and 
methods of detection, receive full tre 'ment, 
justified when one realizes that they form the 
basis of genetic variation and evolution. The 
comprehensive review of multiple alleles, par- 
ticularly that part dealing with blood-type 
inheritance in rabbits and the AB, MN and 
Rh series in human beings, will be found 
invaluable by students of animal gerietics. In 
the section devoted to gene action, the author 
reviews the genetic* aspects of differentiation 
in cell groups in form and function. Some 
changes occur early and affect a large part of 
the individual. Others occur later and produce 
localized effects. The data relating to the part 
played by hormones and enzymes in differentia- 
tion indicates the necessity for increased 
research in the field of physiological genetics 
with the tools of biochemistry, physics, cytology, 
embryology and genetics. In connexion with 
quanfltative inheritance, it is clearly shown 
that the theory of polymery is inadequate to 
account for size inheritance in mammals and 
that a number of single genes have quite 
pronounced effects. 

The last seven chapters of the text deal 
adequately with aberrant chromosome con- 
ditions and the effect these have on phenotypic 
characters, as well as their role in speciation 
and evolution. The emphasis in the early 
part of this book on normal chromosome and 
gene behaviour wdll provide the student with 
the necessary basic knowledge to comprehend 
readily the nature and significance in evolu- 
tion of deficiencies, duplication of segments, 
inversion and translocation; also monosomes, 
trisomes, haploids and autopolypoids. 

The chapter on determination of sex and 
intersexual conditions is inadequate as re- 
gards the higher animals in a book of such 
merit. One cannot agree with the claim that 
‘female birds contain in addition to normal 
ovaries a small rudimentary testis that nor- 
mally remains dormant but springs into 
activity as soon as the ovary ceases to function', 
or ‘that internal conditions may . . . completely 
reverse a certain sex pattern', or again, that 
the sex of the individual can be controlled by 
removal of the sex organs and the grafting 
of organs of the opposite sex. 

The book ends with an excellent chapter 
dealing with the modern genetic concept of 
species and the part played by geographical, 
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ecological, seasonal and other isolating mech- 
anisms as factors in evolution. 

This book is really excellent and is written 
in clear, concise English, which students will 
appreciate. The reviewer proposes to adopt it 
at once as the text for his class in genetics 
and recommends it both to teachers and 
students as the most modern and satisfactory 
text on the basic principles of genetics. 

Cx. F. Finlay. 

Veterinary Science 

PKIXINANCY DlAtJNOKTS TesTS ! A REVIEW. By 
A. T. Cowie. Commonwealth Agricultural 
Bureaux Joint Publication, No. 13, 1048. 
(283 pp. Obtainable from C.A.B. Liaison 
Officer, 314 Albert Street, Melbourne, C.2.) 
Price, 18a‘. 9d. 

This is a valuable addition to the reviews 
of scientific literature. The author has sur- 
veyed all of the important papers upon diag- 
nosis of pregnancy in women and domestic 
animals, with the exception of those concerned 
with clinical methods for women. The bibli- 
ography is very extensive and occupies ninety- 
nine pages. A cJiapter on clinical methods 
siimrnarizeB those available to the veterinarian 
and recommends some of the more important 
papers for further study; but these may not be 
easily accessible to all in Australia, The 
remaining nine chapters deal with hormonal 
tests and enzymic and othei' biochemical tests 


of body fluids, as well as tests based on physio- 
logical and immunological phenomena and on 
physical investigations of body fluids and 
tissues. 

The chief value of the book is Its complete- 
ness as a reference, especially for scientists 
newly undertaking investigations, so that they 
can assure themselves that they have not over- 
looked important contributions in a literature 
that is now voluminous. A useful paragraph 
on definitions and terminology clarifies many 
difficulties encountered by the uninitiated. The 
general adoption of such terminology would 
render terms of the literature intelligible to 
non-specialists, who would otherwise require 
an intimate knowledge of the development and 
history of the subject. 

The title of the book might more correctly 
have been Pregnancy I Ha gnosis or Pregnancy 
Tests. The printing and arrangement are 
adequate and the price is minimal for such a 
complete work. Its purchase is justified for 
all who are interested in any aspects of preg- 
nancy diagnosis. 

T. S. Gregory. 


Australian Science Abstracts 

Vol. 27, No. 4 of Australian Science Abstracts 
will appear together with No. 5, as a Supple- 
ment to the next issue of this Jottrnal, on 
21 June, 194t>. 


Linnean Society of New South Wales 


Applicatioms are invited for the position 
of Macleay Bacteriologist to the Society. 
Salary will be within the range £600-£900 
(Australian) per annum (annual incre- 
ments £50 to a maximum of £900 at the 
discretion of the Council), the initial 
salary depending on qualifications and 
experience. The appointment will be for 
a period of five years in tlie first instance 
with the possibility of renewal for a 
further teiin. The appointee will be 
required to engage in some aspects of 
research in Agricultural Bacterfology (in 
general — the nature, metabolism and inci- 
dence of micro-organisms affecting soil 
fertility) and wnll be expected to collab- 
orate, where possible, with other workers 
in the same field. Other aspects of agri- 
cultural bacteriology are, however, not 
excluded should a suitable applicant be 
available. Applications, giving names of 
three referees and details of past and 
present work, close with the Secretary of 
the Society, Science House, Gloucester 
Street, Sydney, on 30th June 1949, from 
whom further particulars can be obtained. 


The University of Sydney 


RESEARCH CHAIR TN AGRICUL- 
TURAL ECONOMICS 

The Senate will shortly proceed to the 
appointment to the newly established 
Research Chair in Agricultural Econ- 
omics. Applications are invited for the 
Chaii*. The Professor will be required to 
devote his time primarily to original 
research in the field of Agricultural 
Economics. Salary will be at the rate 
of £1,500 per annum. There is a normal 
retirement provision under the Profes- 
sorial Superannuation Scheme, and, in 
addition, a pension of £400 per annum 
upon retirement after attaining the age 
of sixty years. The Senate reserves the 
right to fill the Chair by invitation, A 
statement of conditions of appointment 
and information for candidates may be 
obtained on application to the under- 
signed, with whom applications close on 
15th May 1949. 

G. Dale, 

Registrar. 
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The Pacific Science Congress 

Preliminary Kbport 

A. P. Elkin 

The Seventh Pacific Science Congress was 
held in New Zealand ; the first Session in 
Auckland, February 2 to 8; the second Session 
in Christchurch, February 16 to 22; Mid- 
Sessional and Post-Sessional Tours were 
arranged. About two hundred scientists 
attended in addition to those from New 
Zealand ; the Australian group consisted of 
nine official delegates, fourteen accredited 
members and one guest. The Commonwealth 
Government made a grant of £600 towards the 
expenses of the Australian National Research 
Council delegates; the Council for Scientific 
and Industrial Research and Government 
Departments were well represented. The Aus- 
tralian team was regarded as a strong one. 

Organization 

The only permanent element in the organiza- 
tion of the Pacific Science Congress is the 
Pacific Science Council. This consists of one 
representative from the national scientific in- 
stitutions in each of the Pacific countries and 
territories which make up the Pacific Science 
Association, as determined by the Council in 
past years. The constitutional framework in 
which the Congress functions is simple. The 
host country is responsible for the conduct of 
the particular Congress, held by invitation of 
its Government and of its representative 
scientific institution. It must, however, orien- 
tate the Meeting towards the fundamental 
aim: to promote co-operation in the study of 
scientific problems relating to the Pacific 
region, more particularly those affecting the 
prosperity and well-being of Pacific peoples. 
In addition, when the Meeting is over, the 
Congress Committee of the host country is 
responsible for passing the recommendations 
of its Congress on to the representative insti- 
tutions for implementation. 


The Permanent Council gives advice and 
help to each host country; during the Meeting 
it sits regularly, under the chairmanship of 
the President of the Congress which is being 
held. It deals with suggested constitutional 
amendments, and examines resolution and 
recommendations for research projects with 
a view to their submission to the full Con- 
gress. At the New Zealand Congress, the 
Pacific Science Council, in full or in com- 
mittees, and including the adjourned meetings, 
met eight times. One special matter was the 
consideration of a proposal from Hawaii to 
amend the Constitution so as to allow of the 
appointment of a Permanent Secretariat to 
assist with the implementation of Congress 
recommendations, to assist planning com- 
mittees, to provide a depository for Congress 
archives, and to be a means ot liaison with the 
various research organizations in and around 
the Pacific. The Council accepted the Amend- 
ment, but ensured that the freedom of the host 
country in running each Congress would not 
he hindered in any way, and that the Congress 
would not be jeopardized if the Secretariat 
did not materialize; also, that the cost should 
not fall on the member countries. The Council 
set up two committees to see whether money 
and personnel would be forthcoming. 

The Working of the Congress 

The Congress did a very definite piece of 
work. By forming Research Planning Com- 
mittees for each Division and also an over-all 
Planning Committee which reported to the 
Council, a valuable scheme of scientific re- 
search for the Pacific region was drawn up and 
accepted. The work of its Committees was 
helped by the symposium plan into which 
most of the papers and discussions of the 
Divisions fitted. Gaps in knowledge were 
indicated, urgent needs for research empha- 
sized, and general principles enunciated by 
way of preambles. These research plans will 
be sent to the representative scientific institu- 
tions which form the Pacific Science Associa- 



m 


THE AUSTRALIAN aOURNAL OF SCIENCE 


JUNE 


tion and through them to the Governments 
and other scientific bodies concerned. In the 
case of Australia, it will be the task of the 
Australian National Research Council to 
examine these plans carefully and to exercise 
its Influence to see that effect is given to what- 
ever the A.N.R.C. judges to be of importance 
to Australia or whatever it considers to be a 
responsibility of Australia. 

In addition to the research planned, special 
Resolutions were approved by the Council and 
Congress, which also have a bearing on 
research. These are printed below. 

The holding of the Seventh Pacific Science 
Congress was very opportune because of the 
coming Into being of such bodies as the South 
Pacific Commission Research Council, tne 
School of Pacific Studies in the national Uni- 
versity at Canberra, the Institut Franoais 
d’Oeeanie and the Regional Pacific Science 
Board of the National Research Council of the 
United States. Observers were present from 
the South Pacific Commission and UNESCO 
and World Health Organization. All these 
organizations will take cognizance of the 
research plan drawn up by the Congress and 
Council; in this way the Congress has made 
a very distinct contribution towards providing 
an over-all plan which will make for collabora- 
tion in research and will help to avoid over- 
lapping. 

The REsoLxrnoNR 

1. That the Congress commends the estab- 
lishment of the South Pacific Research Council 
in connexion with the proposed activities of 
South Pacific Commission. 

2. That the Congress approves the measures 
proposed to be taken by the Standing Com- 
mittee on Pacific Conservation to co-operate 
with other international unions to review 
threatened species, to seek scientific conserva- 
tion, and to secure popular support of con- 
servation throughout the Pacific area. 

3. That the Congress congratulates the Eco- 
nomic and Social Council of United Nations, 
UNESCO, and the International Union for the 
Protection of Nature, for convening important 
conservation conferences. 

4. That in order to encourage wide partici-. 
pation by Pacific nations in the World Con- 
ference on the Protection of Nature to be held 
In Conjunction with the United Nations Scien- 
tific Conference on the Conservation and 
Utilization of Resources, the Standing Com- 
mittee on^ Pacific Conservation be designated 
to co-operate with UNESCO and the Inter- 
national Union for the Protection of Nature 
in the preparations being made for this Con- 
ference, 


6. That the Congress recommends the setting 
aside, as reserves, of uninhabited islands and 
areas; of areas representing vegetation types; 
threatened areas; and areas of special scien- 
tific interest, where they occur in the Pacific 
region. 

6. That the Congress expresses its con- 
sidered satisfaction at the rapid application of 
conservation measures by the New Zealand 
Government in setting aside the habitat area 
of Notornis hochstetteri and in the steps taken 
to restore the fauna and fiora of the Three 
Kings Islands by the destruction of introduced 
pests; and that it recommends to all govern- 
ments the urgency of similar conservation of 
threatened species, such as Rhinoceros son- 
daicus in the Reserve in West Java, the sea- 
otter of Kurile Islands, the fiora and fauna 
of Lanai in Hawaii, the short-tailed or Steller’s 
albatross of the Bonin Islands, Laysan Rail 
from Laysan Island in Hawaii, the threatened 
fauna of the Galapagos Islands, the Kagou of 
New Caledonia. 

7. That the Congress impresses upon the 
New Zealand Government the great importance 
of the Waipoua Kauri Forest as a sample of 
an unique plant association of which there is 
no similar example in existence, and that the 
Government be therefore urged to preserve 
absolutely intact and to maintain thus in- 
definitely a sufficient area surrounded by a 
suitable zone. 

8. ^That the Congress recommends to the 
Governments of countries, adhering to the 
Pacific Science Association that all possible 
means be taken to speed up and intensify tbe 
application of all practical measures of soil 
and water conservation within the Pacific 
area; that adhering countries be urged to 
initiate and/or complete with all possible 
despatch an inventory of their existing land 
resources and that this information be trans- 
mitted to the Pood and Agriculture Organiza- 
tion of the United Nations. 

9. That the Congress recognizes that the 
practices of animal and plant dealers that 
might threaten the maintenance or survival 
of certain species In their native habitats make 
necessary the adoption and the enforcement 
by all Pacific governments of regulations or 
laws protecting native fauna and fiora and 
prohibiting the importation of any species pro- 
tected by the country of origin unless accom- 
panied by a certificate of lawful exportation. 

10. That the Congress recognizes that the 
extermination of native faunas and fioras by 
the uncontrolled Introduction of aggressive 
exotic species necessitates a rigid control of 
such introductions by appropriate authorities 
in consultation with qualified scientists. 

11. That the Congress recognizes that the 
protection of rare and vanishing species of 
fishes of aesthetic or scientific importance is 
worthwhile and desirable, and that conserva- 
tion agencies and organizations in the Pacific 
should be urged to considlfer conservation 
measures in regard to such species. 
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12. That the Congress recommends that the 
wholesale and indiscriminate use of insecti- 
cides, rodenticides, herbicides, fish poisons and 
other chemical controls of organisms, particu- 
larly spraying from the air, should be made 
subject to strict control. 

13. That the Congress recommends that 
funds derived from wildlife utilization, such 
as hunting and fishing licence fees, should be 
used for research and for the conservation 
and rehabilitation of such resources. 

14. Whereas the position of the recently 
discovered Mountain Papuans in the Dutch 
and the Australian Territories of New Guinea, 
hitherto untouched by western civilization and 
living in a completely isolated, inaccessible 
and therefore easily controlled region, is a 
very precarious one in view of their impending 
contact with western civilization: 

The Congress recommends that the respec- 
tive governments take immediate steps 

(a) to investigate the native cultures of the 
area, and 

(b) to institute safeguards governing their 
contact with western civilization in 
order to prevent the disastrous con- 
sequences that have so frequently 
followed such contacts in the past. 

15. That the New Zealand Government be 
urged to take appropriate steps to safeguard 
archaeological sites, both surface and monu- 
ment, in New Zealand and the Chatham 
Islands. 

16. That the Congress recommends that a 
continuing study of suitable methods of im- 
provement of native agriculture be made by 
governments concerned with dependent 
peoples, ^such studies being aimed at the 
training of native personnel as demonstrators, 
and requests that reports on such programmes 
be submitted to the Eighth Pacific Science 
Congress. 

17. That the Congress recommends the estab- 
lishment of modern seismographs in south- 
west Australia^ New Caledonia, United States 
Trust Territory of the Pacific Islands, British 
Columbia, Western Samoa, North and South 
Islands of New Zealand. 

18. That the Congress recommends the 
standardization of seismic data and the accel- 
eration of exchange of information in seis- 
mology. 

19. That the Congress recommends the foun- 
dation of a Chair of Geophysics Research in 
the University of New Zealand. 

20. That the Congress expresses strong sup- 
port for the proposal from the Great Barrier 
Reef Committee for the establishment of a 
permanent marine biological station. 

21. That the Congress strongly recommends 
to the governments of countries adhering to 
the Pacific Science Association that they par- 
ticipate in the UNESCO Book Coupon scheme 
in order to enable scientists to buy fo||il:n 
books and periodicals. 


Certain Physical Constants and 
Their Relation to the Doppler 
Shift in Radio Echoes from the 
Moon 

A. B. Thomas* 

Absteact 

The Doppler frequency shift in radio echoes 
from the Moon is due mainly to the rotation 
of the Earth and the consequent vel ^cities of 
the transmitter and receiver stations. Other 
factors are the Moon’s radial motion, and the 
effects of the ionosphere and of reflection at 
the Moon’s surface. A theoretical investiga- 
tion has brought to light some interesting 
facts concerning our knowledge of the radius 
of the Earth and the deflection of the vertical 
in Sydney, and the motion of the Moon. The 
effects of the ionosphere, and possibly of 
reflection at the Moon’s surface, prevent any 
independent determination of any of the 
physical constants involved by these means. 

1. Introduction 

Recent experiments (Evans Signal Labora- 
tory, 1946; Kerr, Shain and Higgins, 1949) 
have shown that it is possible for radio signals 
of terrestrial origin to be received after reflec- 
tion from the Moon, the delay being about 
2-5 seconds. It has been observed that the 
reflected signals differ in frequency by a small 
amount from those transmitted. Typical values 
for the Australian experiments are: 

Transmitter at Shepparton, Victoria; 

Lat. 36°20'S. Long. 145°30'E. 

Receiver at Hornsby, N.S.W.; 

Lat. 33°40'S. Long. 151°05'E. 

Moon’s co-ordinates at Hornsby, 

Azimuth 60°, Elevation 20°. 

Transmitted frequency, 21*54 Mc/s. 

Frequency difference between transmitted 
and received signals, 50 c/s approxi- 
mately. 

The frequency difference is attributed mainly 
to the relative motion between the Moon and 
the transmitter and receiver due to the Earth’s 
rotation, and the consequent Doppler effect. 
It may be calculated that for the above con- 
ditions the Doppler frequency shift due to the 
Earth’s rotation is about 44 c/s. 

• Radiophysics Laboratory, Commonwealth Indus- 
trial and Research Organization, Australia. 



188 


THE AUSTRALIAN JOURNAL OF SCIENCE 


JUNE 


There are other factors producing a frequency 
difference: 

(a) The Moon has a radial motion relative 
to the Earth. 

<b) The Moon has a small oscillatory motion, 
known as libration, about a line Joining 
the Moon to the Earth. The surface 
of the Moon is irregular, and reflection 
will occur from different regions on the 
surface as the Moon librates. The dis- 
tance of the ‘echoing centre’ from the 
Earth is thus constantly varying. 

(c) The ionosphere consists of a region of 
ionized air between 100 Km. and 400 Km. 
above the Earth's surface, in which the 
velocity of propagation of radio waves 
is different from that in free space, and 
where radio waves may, under certain 
conditions, undergo reflection. The iono- 
sphere is known to be inhomogeneous, 


2. The Velocity of Light 
If the transmitter and receiver are situated 
at the same place, and an echoing surface 
moves away with a velocity v, the echo 
frequency will be below the transmitted 
frequency / by an amount /d given by 



where /d is the Doppler frequency shift and c 
is the velocity of propagation of electro- 
magnetic waves, l.e., the velocity of light. 

The frequency / is susceptible to very pre- 
cise measurements, as is /d under ideal con- 
ditions. The velocity of propagation c is not 
known to such a high order of accuracy. The 
latest reviews of its value (Birge, 1941; 
Warner, 1947) assign to it a probable error of 
±: 1*3 parts in 10®, which is the order of 
accuracy to be borne in mind in the following 
discussion. 


tABLB I 


Name 

Date 

Where 

Used 

Equatorial 

Radius, 

a 

Polar 

Semi-diameter, 

b 

ElUpticlty, 

e 

Everest 

Bessel 

Clarke . . 

Clarke . . 

U.8. Coast Survey 

Clarke 

n.S. Coast Survey 

Hayford 

1880 

1841 

1858 

1866 

1877 

1880 

1906 

1910 

India 

Europe 

U.8.A. 

U.8.A. 

U.S.A. 

General 

D.8.A. 

General 

miles 

6,377,340 

6,377,397 

6,378,490 

6,878,206 

6,378,054 

6,378,248 

6,878,283 

6,378,388 

miles 

6,856,143 

6,856,079 

6,866,670 

6,356,584 

6,857,175 

6,856,674 

6,866,971 

6,856,909 

1/300-8 

1/299 

1/292-5 

1/295 

1/305-5 

1/293-5 

1/297-8 

1/297 


and to have a cloud-like nature changing 
with time, so that the time taken for 
the radio signals to pass through iono- 
sphere on their way to the Moon and 
back varies in a random manner. 

It was suggested that accurate measurement 
of the frequency-difference might lead to an 
independent determination of one or more of 
the physical constants involved, such as the 
velocity of light and the radius of the Earth. 
Investigation of the magnitudes and probable 
errors of the various contributions to the 
frequency-difference, however, showed that the 
uncertainties of the ionosphere and of reflec- 
tion at the Moon’s surface precluded any such 
determination. Some of the results of the 
investigation are considered to be of sufficient 
general interest to warrant publication ; and 
this paper discusses. In particular, the velocity 
of light, the radius of the Earth and the deflec- 
tion of the vertical in New South Wales, and 
the orbit of the Moon. 


3. The Earth's Rotation about its Axis, 
and the Figure of the Earth 

Any point of the Earth’s surface has a 
velocity due to the rotation of the Earth 
about its own axis. This velocity (385 m/sec. 
at Sydney) is given by 

~ ilE, 

where O is the angular velocity of the Earth, 
which is one of the fundamental measures of 
time, and hence of frequency; and R is the 
distance of the point from the axis of rotation. 
This distance is determined by reference to 
the shape and size of the Earth, and the geo- 
centric latitude of the point considered. 

The Earth is approximately spherical, with 
a flattening towards the poles due to its rota- 
tion. It may be represented by an ellipse 
rotated about Its minor axis (a spheroid), 
and a number of such spheroids have been 
de^ljjld, based upon geodetic surveys in dif- 
ferent parts of the world. Table I shows 
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those most commonly used during the last 
century. 

Each spheroid in Table I is meant to repre- 
sent as closely as possible the shape of the 
Earth over the region of the particular survey 
on which it was based. All except the last 
are approximations to the ‘geoid’, defined as 
that surface, everywhere normal to the direc- 
tion taken up by a plumb-bob (the vertical), 
which is coincident with the mean sea-level 
surface over large oceans. Thus the geoid 
tends to follow the elevations and depressions 
of large land masses. Hayford calculated the 
effect on the vertical at each point of the 
geodetic survey of the U.S.A. of all the land 
masses and ocean basins within a radius of 
2,000 miles, making due allowance for the 
theory of isostatic compensation (Hayford, 
1909; Hayford, 1910; Lenox-Conyngham, 1923). 
The surface normal to the vertical corrected 
in this way is termed the ‘compensated geoid’, 
and represents the surface which would exist 
were the Earth devoid of any topographical 
feature, provided only that the theory of iso- 
static compensation has been correctly applied. 
Measuiements of gravity in various parts of 
the woi’ld up to 1931 satisfied Bowie (Bowie, 
1931) that, in general, the theory was in 
accordance with the results. Hayford’s spheroid 
has been adopted as standard by international 
astronomical and geophysical associations, and 
has been widely used for both geodetic and 
astronomic calculations. 

Recently some doubt has been oast upon 
the theory of isostasy, the objections being 
based mainly upon later gravity surveys (Jeff- 
reys, 1948). Using Hayford's data, and other 
results based on calculations of the Moon’s 
motion, he derives a value for the equatorial 
radius of the Earth smaller than Hayford’s 
by about 6 parts in 10^ with a probable error 
of about ±: 3 parts in 10^ compared with 
Hayford’s quoted probable error of ± 3 parts 
in 10". In his original work, as Jeffreys points 
out, Hayford remarked that as systematic 
errors had not been completely eliminated, 
the real probable error was somewhat larger 
than that given. Jeffreys indicates some 
possible sources of systematic error, among 
them being the effect of isostatlc compensation. 

It is clear that all these spheroids are only 
approximations. Better approximations could 
be provided by an ellipsoid, or by still more 
complex figures. Results obtained in astro- 


nomical work are based on a mean figure of 
the Earth, such as Hayford’s; results in geo- 
detic surveys are generally based on a local 
value for the Earth’s radius, or a spheroid 
derived from a geodetic survey in the same 
region. A figure for Australia was published 
in 1898 (Furber, 1898) with a tentative cor- 
rection in 1914 (Furber, 1914) amounting to 
1 part in 5,000, though full calculations were 
not carried through. This work was based on 
a very limited area, and tor thar reason it 
has not been included in the able. The 
present geodetic survey covering New South 
Wales is based on Clarke’s spheroid of 1858. 

Table II shows the orbital radius R for 
Sydney (latitude 33“51'41"S.) calculated for 
those of the spheroids of Table I dated after 
1850. 

TABTiE 11 



Radius R 

Spheroid 

for Syd)iey 


Clarke 1858 . . 


metres 

5,;102,260 

Clarkt^ 1866 . . 


.5,301,970 

U.S. Coast and G(‘odetie 

Survey 1877 . . 

5,302,080 

<darke 1880 . . 

5,301,940 

17.8. Coast and Geodetic 

Survey iooo .. 

5,301,880 

hayford 1910 


5,302,100 


Taking these as individual values of equal 
weight, we obtain a mean of 5,302,038 metres, 
with a standard deviation of 125 metres, and 
a probable error of ± 195 metres, or ± 3-8 
parts in 10^ This is the same order of error 
as that of Hayford's spheroid according to 
Jeffreys, so it is probably fair to take it as 
the probable error of the radius R for Sydney, 
assuming the quoted latitude to be the geo- 
centric value. Here there are two possible 
errors, that of measurement and that due to 
the deflection of the vertical. Measurement 
errors are less than OT" of arc, but the deflec- 
tion of the vertical has a probable error of 
about ± 1-5" of arc (see below, p. 190), giving 
a further error in 22 of ±: 1 part in 10®. 

Combining these errors, the probable error 
of the radius 22, for Sydney, is then about 
± 4 parts in 10®, and this is also that of the 
probable velocity of Sydney due to the Earth's 
rotation. 

4. The Moon's Position in the Sky, and 
the Deflection of the Vertical 
Having thus estimated the error in the 
velocity of Sydney, we have now to determine 
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the errors introduced by resolving that velocity 
In the direction of the Moon. The greatest 
error here is introduced by the longitude of 
the point of observation. The quantity required 
is the geocentric or geodetic longitude, whereas 
all astronomic observations give the astro- 
nomic longitude. The difference is the angle 
(in the East-West plane) between the normal 
to the spheroid and the plumb-bob vertical, 
and is known as the deflection of the vertical 
in the prime vertical plane. Such deflections 
may amount to as mugh as 30" of arc. 

The deflection of the vertical at any point 
may be determined by the following methods: 

(a) Calculations of the effect of the Earth’s 
topography, as far as 2,000 miles away 
from the point in question, with due 
regard to isostatic compensation. The 
probable error of results obtained by 
this method in U.S.A. was ± 4 0" of arc 
(Hayford, 1909; Hayford, 1910); in Aus- 
tralia the topography is not so well 
known, and the errors would probably 
be greater. 

(b) A complete gravity survey at about 
2000 stations over the Earth’s surface, 
giving a theoretical probable error of 
± 0-6" of arc (Hunter, 1935). This has 
not yet been made, and it is in any 
case a long process. 

(c) A trigonometrical survey over a large 
area, such as U.S.A., with astronomical 
observations at a number of points on 
the survey, from which the deflection 
at each of these points can be deter- 
mined (Hayford, 1909). This would 
require the present survey of New South 
Wales and Victoria to be extended across 
Australia before the accuracy would be 
comparable with that of the survey of 
U.S.A. However, some information is 
available (Furber, 1923), 

The present survey of New South Wales is 
based on the Sydney Observatory, where the 
deflection is assumed to be zero. The deflec- 
tions at various other points on the survey 
have been calculated, using Clarke's 1880 
spheroid (see Table I) as reference. The 
deflections in the meridian plane, i.e.. North 
or South, are small in nearly all cases, the 
mean of all the deflections without regard to 
sign being 2’*’ of arc, with a maximum deflec- 
tion of 6". A probable error of ± 1*5" of arc 
represents the situation fairly well, and this 


should also apply to the deflection in the 
meridian plane in Sydney, which was assumed 
to be zero. 

The deflections in the prime vertical plane 
(East or West) are not so consistent. The 
effects of the inland mountain plateau and the 
Pacific Ocean are clearly marked. For coastal 
stations south of Sydney, taking the deflection 
at Sydney as zero, the deflections vary from 
7" to 20" or more eastwards (Furber says 
westwards, but this must be a slip). Inland, 
west of the mountain range, the deflection is 
the other way, but it decreases to zero and 
amounts to 15" or 20" eastward again in the 
regions around Bourke. This phenomenon 
Furber discusses at some length, since from 
the topography only a small deflection was 
expected. The explanation advanced is based 
upon the early history of the Australian inland 
basin, and the sub-surface rocks which may be 
present. It appears, however, that the explana- 
tion may well lie in an error in the initial 
assumptions, in particular that of zero deflec- 
tion of the vertical at Sydney. Here the inland 
mountains and ocean basin would be expected 
to produce an eastward deflection, though not 
as great as at the more southerly coastal 
stations. The deflection might be taken as. 
lO'O" eastward at Sydney, leaving a residual 
deflection of 5-0" to 10-0" around Bourke, 
though in any calculations a large probable 
error, say ± 5-0", should be allowed. It is 
useful to note that 10-0" of arc corresponds 
to a displacement of about 1,000 feet along 
the Earth's surface. 

The astronomical longitude of Sydney is 
itself subject to some degree of uncertainty. 
The most recent determinations are those of 
W. E. Cooke in 1921 (Dodwell, 1923) and the 
World Longitude Campaign in 1926 (La 
Revision, etc., 1939) — 

W. E. Cooke, 1921; lOh. 4m. 48s-98 ± Os*03, 
World Longitude Campaign, 1926: lOh. 

4m. 498.19. 

No probable error is given for the 1926 
value in the only published account that the 
author has been able to trace. 

5. The Moon's Orhit 

While the main cause of the Doppler shift 
is the rotation of the Earth about its axis, 
the motion of the Moon relative to the Earth 
is also important. The Moon’s orbit is roughly 
elliptical, with the Earth at one focus, and 
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the radial velocity at times may rise to 
80 m/sec, which is appreciable compared with 
the velocity (385 m/sec) due to rotation. The 
accuracy with which the Moon’s motion may 
be determined is again difficult to establish. 
Observations have been carried out widely and 
over a long period of time, and there are 
tables of the Moon’s motion based upon these 
observations and on dynamical considerations. 
It is found necessary to apply corrections to 
these tables at intervals, the corrections being 
based upon the times of occultation of stars 
by the Moon. There is, too, a difference 
between the observed and calculated values 
for the lunar parallax, which Jeffreys (1948) 
explains in terms of various errors in the 
observations, notably the deflections of the 
vertical at Greenwich and Capetown. At least 
two standard authorities (Smart, 1944; Russell, 
Dugan, and Stewart, 1945) state that the 
calculated values are the more accurate. Such 
calculations involve the mean value of gravity 
at the Earth’s surface, the mean radius of the 
Earth, and the period of the Moon’s orbit, 
i.e., a lunar month. De Sitter (De Sitter, 
1938) gives ± 2 parts in 10” and ±. 6 parts 
in 10” as the probable errors of gravity and 
the Earth’s radius respectively, but Jeffreys 
gives ± 2 parts in 10” and ± 3 parts in 10® 
for the same errors. The probable error of 
the lunar month is extremely small so that 
the dimensions of the Moon’s orbit will have 
a probable error of rather less than zh 3 parts 
in 10®. The radial velocity of the Moon can 
then be deduced with a probable error of 
±: 3 parts in 10®. 

6. Co7iclusions 

As stated above, the Doppler frequency shift 
is given by 

U, ~ 2vf/c 

where c is known with a probable error of 
± 1*3 parts in 10®, and the frequency / can be 
determined with great precision. The velocity 
V is made up of the rotational velocity (about 
385 m/sec. in the case of Sydney, with a 
probable error of ± 4 parts in 10®) resolved 
through an angle whose error is mainly that 
of the deflection of the vertical (zh 5 0" of arc 
in Sydney), and the radial velocity of the 
Moon (maximum value 80 m/sec., probable 
error ± 3 parts in 10®). 

Were these the only errors involved, they 
could be separated and eliminated by experi- 


ments performed under appropriate conditions. 
The deflection of the vertical, for example, 
could be eliminated by pairs of observations 
near moonrise and moonset. The error of the 
Moon’s radial velocity could be made negligible 
by observing when that velocity is small, i.e., 
at apogee or perigee. 

It is unfortunate that larger errors than 
any of these are present, introduced probably 
by instability in the ionosphere and changes 
in the effective centre of reflection at the Moon. 
The true Doppler frequency shif# is thus not 
susceptible to precise measurement, and con- 
sequently no determination of the constants 
referred to above can be made by these means. 
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Problems of Queensland 
Mesozoic Palaeo botany* 

0. A. JONESf 

Australian Mesozoic deposits are largely 
lacustrine in character. In the Triassic, fresh- 
water beds were laid down over a great part 
of the east, and their deposition was inter- 
rupted only by a very minor incursion of the 
sea in the Sydney area. The Jurassic was 
also a period in which lacustrine sedimenta- 
tion was dominant, fresh-water strata being 
widespread in the east and occurring together 
with marine beds in the west. Marine con- 
ditions were dominant in the east for a short 
time during the Cretaceous period and for a 
somewhat greater time during that period in 
the west, but lacustrine beds are well developed 
even in the Cietaceous. 

In these circumstances the traces of Meso- 
zoic life preserved to us as fossils are largely 
of the vegetable kingdom. In spite of this, 
more attention has been paid, especially of 
recent years, to fossils of the animal kingdom 
and, apart from recent work on Queensland 
Triassic floras, no attcmipts have been made to 
apply modern palaeobotanical techniques to 
Australian floras; indeed, with the exception 
already noted above, little palaeobotanical 
work of any kind has been carried out since 
Walkom's extensive series of papers of twenty 
to thirty years ago. 

Curhonizf'd Fossil Plants 

Modern methods rest mainly on the study 
of plant tissues, especially the epidermis and 
the reproductive organs, the structures of 
which can be revealed by suitable treatment 
of leaves, seeds, etc., preserved as carbonaceous 
films; and the study of silicified wood, the 
structures of which can be described in detail 
from thin sections. The main difficulties arise 
from the facts that the vast majority of plant 
fossils are mere impressions of the leaves, 
carbonized fossils being comparatively rare; 
and that leaves, reproductive organs and wood 
are usually found separately, so that an im- 
portant part of the work is the relating of 

• Thte article -contains the substance of a paper 
read before a joint meeting of sections C and P 
at the meeting of the A.N.Z.A.A.S. in Hobart in 
January 1949. 

t O. A. Jones, Department of Geology, Univer- 
sity of Queensland. 


these separate parts of the plant one to the 
other. Localities which yield well-preserved 
carbonized fossils therefore assume great im- 
portance; and fossils showing reproductive 
structures attached to foliage or to wood, or 
foliage attached to stems, are treasures. 

The 'Thinnfeldia' Flora 

The aptness of the term Thinfeldia as a 
comprehensive name for the Triassic floras ol 
the southern hemisphere was emphasized 
recently when the writer participated in the 
collection, identification, and description of 
over six thousand specimens from the type- 
area of the Ipswich Series, and it was found 
that over fifty per cent, fell within the limits 
of the genus usually so called. The Thinn- 
feldia flora still presents many problems. A 
few of these, some of them concerned with 
Thinnfeldia itself, are briefly discussed below, 
but the number could be greatly extended. 

1. Problems of family relationships. It is not 
yet known to what family Thinnfeldia belongs. 
The simple structure of the epidermis indi- 
cates no more than that it is a primitive gym- 
nosperm. Two entirely different modes of 
reproduction have been ascril>ed to fronds 
similar in all respects, including the epidermal 
structure, from Queensland and South Africa 
respectively. Either we have to deal with two 
distinct families, each including similar fronds, 
or Thomas (1933) was wrong in ascribing 
certain detached reproductive structures to the 
South African forms; for Walkom (1917) 
described attached reproductive structures, 
entirely different from those described by 
Thomas, as the sporangia of ferns, hut Harris 
(1926) and Thomas (1933) have both pointed 
out that these structures may be the micro- 
spores of a Pteridosperm. 

Similar problems are presented by other 
genera of the flora, l^tenopteris is probably 
closely related to Thinnfeldia, for it has a 
very similar epidermis; but nothing is known 
of its reproduction, for fertile fronds have not 
as yet been found. 

The solution of these problems lies in the 
finding of fronds, not only carbonized, but 
also fertile. 

2. Problems of generic relationships. Both 
Thinnfeldia and l^tenopteris were first de- 
scribed from European localities, and there is 
considerable evidence that the southern hemi- 
sphere forms later included with them are 
generlcally distinct. In each case the epidermis 
of the northern forms shows important differ- 
ences from that of the southern forms. In 
Thinnfeldia the epidermis of the northern 
forms is well known while those of the 
southern forms require more study; in Stenop- 
teris the reverse is the case. 

Forms related to Ginkgo, the living Maiden 
Hair Tree, which flourishes in Japan but 
which may be cultivated here, illustrate a 
rather different type of problem. The sub- 
division of this group depends on the charac- 
ters of the epidermis; and, of the seven species 
described from the Ipswich Series, only one 
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can be placed in the genus Ginkgo, a name 
reserved for those species which have an epi- 
dermis closely similar to that of the living 
tree. The epidermal characters of the others 
are unknown. 

All these problems call for the collection 
and study of carbonized (fertile or infertile) 
fronds. 

3. Problems of specific relationships. The 
eight ‘species’ of 'Thinnfeldia' described from 
Australia have been based on the size, form 
and venation of the pinnules. Preliminary 
studies show that the epidermis of at least 
five of them is identical; gradational forms 
have been found between several of these 
‘species’; and further it appears that no strati- 
graphical significance can be attached to the 
‘species’. It seems likely then that these five, 
at least, represent simply one very variable 
species. 

Further collection of carbonized material 
from different horizons and from other parts 
of Australia is desirable. 

Relationship of the Esk Flora to the 
Jpstvich Flora 

There is little doubt that the Esk Series is 
the lateral equivalent of the lower poition of 
the Ipswich Series, for it is practically con- 
tinuous in the field; and the contained fossils 
suggest that it is equivalent to the Kholo 
Stage of the Ipswich Series, for sixty-four 
per cent, of the Kholo species are found in 
the Esk Series. Nevertheless there are sufficient 
marked diffei ences in the Esk flora to have led 
Walkom to have correlated it. in the first 
instance, with the Jurassic Walloon rather 
than the Triassic Ipswich Series — the occur- 
rence of the conifer Elatocladns in Esk and 
Walloon but not in the Ipswich, and a much 
greater abundance of species of 'Thinnfeldia' 
with large pinnules and of Benncttitales in the 
Esk. These differences may well be a facies 
diffeience, for the Esk Series is calcareous 
throughout, whereas all except the lowest 
horizons of the Ipswich Series are non-cal- 
careous. The problem here is a stratigraphical 
rather than a palaeobotanical one; tlie differ- 
ence in facies of the two series may be related 
to the areal distribution around the margins 
of the D’Aguilar Horst and through that to 
the distribution of the four divisions of the 
Brisbane Metamorphics (the main source of 
the material which formed the two series) 
within the D’Aguilar Horst. 

Mixed Ipswich/ Walloon Floras 

The Walloon flora has always been easily 
distinguished from the Ipswich flora by the 
appearance of such forms as Taeniopietis 
spatulata, conifers such as Brachyphyllum and 
Podozamites, etc., and the abundance of Sagen- 
opteris. But a problem is created by the 
finding of floras, as those of Cracow and North 
Arm, which contain a mixture of Walloon, 
Ispwich and/or Esk series forms. It has been 
suggested that these floras are representatives 


of the flora of Bundamba times. In the type 
area the Bundamba Series follows the Ipswich 
Series after only a short erosion interval and, 
except for the lowest three hundred feet, it is 
practically barren of fossils. The lowest six 
hundred feet are lithologically and in floral 
content little different from the Ipswich Series, 
F. W. Whitehouse has recently found that beds 
along the eastern margin of the Great Artesian 
Basin, believed to be the equivalent of the 
Bundamba Series, contain fossiliferous lenses 
of shale. Collection and description of fossils 
from these shales may solve this problem. It 
may also lead to the conclusion that the best 
line of division between the Ipswich and 
Bundamba Series is three hundre. feet above 
the horizon at present taken as the base of 
the Bundamba. 

Other Mesozoic Floras 
Other Mesozoic floras in Queensland comprise 
that of the Brighton Beds (Lower Jurassic),, 
and the Cretaceous floras of the Stanwell Series, 
the Maryborough Series, the Burrum Series, 
the Styx Series, Plutoville in the north, and 
the Win ton Series. None of these is rich 
either in individuals oi* species, and further,, 
few of the species are known by their cuticle. 
In these circumstances it is not easy to assign 
any one of them to a precise horizon. Strati- 
graphical information helps to fix some of 
them — the Winton Series and the Burrum 
Series overlie the fossil ifeious marine Tamba 
and Maryborough Series respectively. The 
Stanwell flora w'as until recently regarded as 
Jui'assic. but the description of the fauna of 
an interbedded marine band showed it to be 
early Cretaceous and emphasizes that too 
great a weight must not be placed on the age- 
determinations of the otlier isolated floras 
until they are known in more detail. 

Quite a numbei’ of problems have been out- 
lined above, but the solution of all of these 
would by no means complete Mesozoic palaeo- 
botanical work in Queensland. A number of 
undescribed forms have recently been found 
in the Ipswich Series, the flora of which is the 
l>est known of all; the floia of the Brighton 
Beds is a recent discovery and F. W. White- 
house has recently found a varied flora in the 
Blythesdale Braystone, a series which under- 
lies and grades into the Lower Cretaceous 
Roma Series. These floras await description 
and doubtless others await discovery. 

The theme of this aidicle, then, is a plea 
firstly for the collection of those at-first-sight 
rather uninteresting plants preserved as car- 
bonaceous films, and secondly for more detailed 
stratigraphical work. 
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Engineering Research In Australia 

J. A. L. Matheson* 

Author*a Note . — During the two years since 
I arrived In Australia, I have had an opportunity 
of getting to know something of the research 
activities here. The following remarks embody 
my views at present. I realize that opinions 
formed in such a short time cannot be authori- 
tative, but they may serve to stimulate interest 
in a discussion of research problems here. 

In December 1947, the Melbourne Division 
of the Institution of Engineers, Australia, 
published the preliminary report of its Re- 
search Sub-Committee.t This summarized the 
results of quite an elaborate survey, conducted 
by means of questionnaires, of current and 
contemplated research in Victoria. The terms 
of reference of the Sub-Committee required it 
to inform members (of the Institution of 
Engineers, Australia) of research work in 
progress and research facilities existing; to 
collaborate with such bodies as C.S.I.R. ; and 
to collate problems for investigation. 

It may be said at once that the first task 
has been conscientiously and effectively per- 
formed. Suggestions for expanding the work 
so as to fulfil the second and third of the 
term's of reference are made in an appendix, 
the main ideas being to encourage wide dis- 
semination of information among engineers, 
and to provide a convenient channel by which 
problems can leach the research laboratories. 

The main lx)dy of the Report consists of 
summaries, under the broad headings of Civil, 
Mechanical and Electrical Engineering, of 
replies received to the questionnaire. Thp 
cynic might comment that these replies in- 
evitably describe the research in the most 
favourable light, but they do in fact give a 
pretty fair idea of the situation. 

It may be said that the survey covered a 
sample which is not unrepresentative of Aus- 
tralia as a whole, and the following broad 
conclusions emerge. 

(a) The bulk of the work is carried out by 
public bodies which have set up specialist 
laboratories to deal with their own 
specific problems. Ad hoc problems are 
naturally the main consideration, but 
long-term and fundamental work is 
tackled as opportunity offers. 

(b) The relevant laboratories of C.S.I.R, 
have done, and are doing, important 
work, mainly of a fundamental character. 

(c) The research done in universities and 
technical colleges is disappointingly 
small. 

(d) The research done by private industry 
is negligible. Research Associations, 
such as the Aluminium Development 
Association in England, play little part 
here. 


•J. A. I^. Matheson, Professor o£ Civil Engi- 
neering in the University of Melbourne. 

t Engineering Research Organization and Activi- 
ties, with special reference to the State of Victoria. 


(e) The work in civil engineering is still 
ahead of that in electrical and mech- 
anical engineering. 

It is. sometimes said that a small country 
cannot afford the luxury of elaborate research 
programmes. In actual fact, the reverse is 
true — small countries cannot afford to neglect 
research. The success of Sweden and Switzer- 
land in certain directions is attributable to 
the effort they put into research. How else 
could S.K.F., Boving, Brown-Boveri, Sulzer, 
Escher-Wyss and Soci6t6-G6n6voise compete so 
effectively in the world market? 

That is not to say that the shot-gun methods 
of America should be followed, involving 
superb laboratories and huge staffs. Sweden 
and Switzerland, and England too, use the 
rifle rather than the shot-gun, but they take 
care to have good men to lay the aim, and an 
informed public which can recognize a bull's- 
eye. 

It is probably not unfair to say that the 
engineering profession in Australia is not 
very research-minded, although of course there 
are many notable exceptions to the generaliza- 
tion. Engineers here have always been faced 
with the problem of the pioneer — to get some- 
thing done as quickly as possible. In these 
circumstances it is the natural and indeed the 
sensible thing to make the utmost use of 
existing information, rather than to settle 
down to a prolonged study before doing any- 
thing at all. Evidence of the continued exis- 
tence of this attitude can be found in many 
different places, but it is slowly passing with 
the urgency of the pioneering days. The 
great need is to encourage pioneering of the 
mind, now that the physical frontiers have 
been pushed back. 

Many Australians deplore the continued 
practice of turning first to England and 
America for information when a new problem 
arises. Apart from the mental laziness which 
this habit encourages, it also means that Aus- 
tralia is always trailing along about twenty 
years behind the times, even in matters in 
which she might very well take the lead. 
Town-planning is perhaps on the edge of what 
can strictly be described as research, but it 
will serve as an example. Melbourne started 
off with one of the best plans of any city in 
the world, but continued maladministration 
is rapidly ruining it. Individuals and missions 
are regularly sent abroad to see what other 
cities are doing about tramways, and trains, 
and parking, and so forth: hut Melbourne’s 
problems can only be solved in Melbourne, and 
by people who are used to matching their 
brains against diflBiculties and to putting their 
ideas into practice. They should be given a 
chance. 

In a similar way, Victoria's handling of its 
brown coal resources is rather disappointing. 
The State Electricity Commission has done 
an excellent job in developing Yallourn, but 
there are other things to do with a valuable 
asset than to shovel it into boilers, however 
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magnificent the shovels or ingenious the 
boilers. There are in Melbourne a small number 
of men with expert knowledge of other ways 
of using brown coal: if these men were formed 
Into a team with adequate resources, they 
might well transform Victorian industry in a 
decade. That course of action has not been 
taken, and an overseas firm of consultants 
has been engaged. 

It is difficult to know where to make a start 
in building up a new tradition, but it would 
do no harm if the universities were to regard 
research as top priority for the next few years. 
Research in a teaching establishment has a 
double value — it increases our store of know- 
ledge; and, perhaps of more importance, it 
affects the young men who grow up in contact 
with it. 

In a recent article, one of J. J. Thompson's 
old students told how the famous scientist 
used to work in a sort of corridor through 
which everyone had to pass to get about the 
building, and how they were all exhilarated 
by the knowledge that at any moment he 
might seize a convenient passer-by to lend 
a hand with some experiment of fundamental 
significance. Students who graduate in such 
an atmosphere are enriched for life; as they 
take their place in the world, they help to 
build up an informed opinion which values 
researcli, not only for its practical utility, but 
as a worthy occupation for man. Of course, 
we are not all J. J. Thompsons, but something 
very much more humble can be a wonderful 
inspiration to the young. 

There is another reason why research in 
universities should be stimulated. There a 
man is usually free to follow his ideas wher- 
ever they may lead, without worrying too 
much about the fate of the problem he origin- 
ally started upon. The really significant 
advances have mostly been made by such men, 
and not by workers in research establish- 
ments, bound by committees and programmes 
to a particular narrow field of study. Of 
course, there must necessarily be a good deal 
of this latter type of highly organized work, 
but too much rationalization and co-ordinating 
can so hamper the brilliant mind that the 
flashes of inspiration cannot get through. 

In a recent lecture on his reminiscences, 
Sir Geoffrey I. Taylor painted a fascinating 
picture of a lifetime in what must be the 
ideal environment for a man with his gifts — 
a Chair in Cambridge and no students. That 
would be almost a contradiction in terms 
here, but Sir Geoffrey’s work shows how effec- 
tive such a situation can be. 

There are signs that these ideas are taking 
root in high political quarters, and that the 
universities will soon be provided with more 
funds with which to prosecute research. Yet 
a new danger is now appearing; it seems to 
be thought that such funds should be restricted 
to the physical sciences, from which immediate 
dividends may be expected. If that is indeed 
the case it must be resisted strenuously. We 


do not really want more facts, we want more 
trained minds, and minds can be trained by 
proper investigation of problems in any sub- 
ject, Philosophy or Greek, Physics or Civil 
Engineering. It is a commonplace that man’s 
knowledge of his physical environment has 
far outstripped his social and political skill. 
The right course might well be to encourage 
study of the latter at the expense of the 
former, but to do the reverse is so foolish 
that it may be suicidal. Whose researches 
have had the most profound effect upon man- 
kind— Rutherford’s or Karl Marx's? The work 
of both these men has been startlingly fruitful, 
so much so that the atomic bomb, which 
springs from Rutherford, is rega' ded in some 
quarters as the main bulwark against Marxian 
Communism. 

This is rather a long way from the subject 
of engineering research. To sum up, one can 
say that much good work has been done and 
more is in train, but the change of attitude to 
research, which is slowly coming, should be 
accelerated. The great need is for more 
encouragement and more support for the men 
with original ideas. 

The Place of the National 
University 

During tlie past few years the maintenance 
and development of Fundamental Research in 
the universities of Australia has received con- 
siderable attention from the Australian 
National Research Council and from other 
bodies of scientists. At the Hobart Congress 
of the Australian and New Zealand Association 
for the Advancement of Science, a public meet- 
ing was held on the night of 11 January 1949, 
to discuss the question of ‘The Place of the 
Australian National University in the Aca- 
demic Structure of Australia'. The discussion 
was opened by the Vice-Chancellor of the 
National University, Professor D. B. Copeland, 
C.M.G., M.A., D.Sc., D.Litt. 

Professor Copeland dealt firstly with the 
apparent impression made by Government 
action and announcements in relation to the 
National University during the current process 
of its establishment. He emphasized that the 
University nevertheless enjoys the same inde- 
pendence as the State Universities, being 
similarly established under an Act, and being 
governed by a Council which will ultimately be 
modelled upon theirs. The functions of the 
National University, as defined under the Act, 
include the encouragement and provision of 
facilities for postgraduate research and study, 
together with the establishment of research 
schools; the provision of university education 
and the granting of degrees; the teaching of 
subjects desired for the staff of the Public 
Service; and the incorporation of the existing 
Canberra University College. The postgraduate 
fields are stated to be both general and related 
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to subjects of national importance: the research 
schools are specified as Medicine, Physical 
Science, Social Science and Pacific Studies. 
The Interim Council has decided first to con- 
centrate upon the research schools; but, 
although the emphasis of the university estab- 
lishment is upon research, undergraduate 
studies are not excluded. 

It was suggested by Professor Copeland that 
the concern of the Commonwealth Government 
about the development of research, as indicated 
by the decision to establish research schools of 
high quality, could be used to draw attention to 
weaknesses in the existing universities. Within 
the next twenty years, and perhaps within the 
next five, the State universities (including other 
universities yet to be established) would need 
to provide very much more graduate study than 
they do at present, if the projected activities of 
the National University are to succeed. 
Although there may be some competition for 
money and staff during the next few years, 
there should be a mutual strengthening as soon 
as stability is reached. A two-way traffic of 
staff and students between the National and 
State Universities is to be expected. (‘No one 
ever wants to stay in Canberra.’) 

Referring to particular difficulties of the 
Int^irim Council, Professor Copeland mentioned 
the desire of the Council to depend primarily 
upon the academic body in making academic 
decisions; in the fulfilment of which desire the 
Council has to cope with the highly individualis- 
tic character of the unusual academic personnel, 
the limited character of the Canberra com- 
munity, and the present distance of ten 
thousand miles between the Council and most 
of its appointed academic body. He anticipated 
that the provision of ‘University House’, as a 
centre for staff and students, would meet with 
the criticism that normally comes to any great 
public enterprise that is conceived with 
imagination. 

It is claimed by many that the decision to 
establish a *standard of research, in a limited 
field, which does not yet exist in Australia, 
could better have been implemented in the 
existing universities. Professor Copeland ques- 
tioned whether this would have effectively 
solved existing problems and whether it would 
have captured the imagination of the Aus- 
tralian people and the interest and support of 
Governments. He believed that the new univer- 
sity would be absorbed into the existing 
academic structure of Australia in such a 
manner as to strengthen that structure. 

The following speaker was Professor Hugh K. 
Ward, M.C., M.B., who occupies the Chair of 
Bacteriology in the University of Sydney. He 
stressed the argument that scientific effort is 
built upon the State Universities as a founda- 
tion, and that the National University, being a 
part of the superstructure, is not independent 
of State Universities. The attitude of the Comn 
monwealth Government to the present univer- 
sal shortage of scientific personnel is so naive 
as to expect to remedy it by giving financial 


assistance to cadets and students, without 
doing anything to provide the team of scien- 
tific workers to whom these must be attached 
for their training. In contrast with the idea 
that scholarship and research are the primary 
functions of a university, and that teaching and 
training will automatically spring from them, 
the State Universities are primarily and over- 
whelmingly occupied with vocational training 
at the undergraduate level for certain profes- 
sions. The staffs of these universities have an 
uneasy feeling that the condition is to be accen- 
tuated. Although teaching is generated from 
research, the reverse is not true: a university 
which concentrates on teaching is not auto- 
matically a lesearch centre. 

Professor Copeland pointed out that even if 
State University grants were doubled, they 
would still be well behind the Provincial Uni- 
versities of the United Kingdom. Professor 
Ward queried why the Australian Government 
lemained unconvinced of its duty to the uni- 
versities while other governments, such as 
those of the United Kingdom, the United States 
and Russia, were so convinced. He mentioned 
the division of Federal and State responsi- 
bilities; the relative strength of the views of 
the Pedei*al Treasurer and the Universities 
Commission upon the needs of universities; and 
the lack of a realization that the significance 
of universities in the life and existence of a 
nation is any different from that of other 
supidicants for money. Professor Ward argued 
that the building up of population by means of 
immigration was not in itself the solution of 
the problem of Australian national survival — 
for immigrants soon adopt our demographic 
pattern — but tliat the survival of our nation 
depends upon the building up of a high civiliza- 
tion in Australia. The universities are the key 
to the position — not as research laboratories for 
the production of means for conducting warfare 
and defence, but as centres for providing that 
increase in the calibre of the people of Aus- 
tralia as a whole, without which no nation can 
expect long-term survival in the world struggle. 

He proposed the establishment of a Royal 
Commission to consider the needs of Australian 
universities and the means by which these 
needs may be met under the Constitution — to 
handle the problem as a whole, instead of by 
the present piecemeal approach. He called 
attention to the Universities' Grants Commis- 
sion in the United Kingdom — to its indepen- 
dence; its balance of personnel; the reality of 
its studies of particular universities; and its 
attitude to the universities as constituting a 
great public trust. 

Professor Sir John Medley, the Vice- 
Chancellor of the University of Melbourne, 
believed that the Commonwealth Government 
had lit a candle which we could help to grow 
into a chandelier. The National University 
provided a precedent which could be followed: 
firstly, in having a statutory income (of 
£325,060 per annum after 1960), so that it is 
able to plan In advance of a current year; 
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secondly, by its scale of salary rates; thirdly, 
by being able to use a research fund free of 
cumbrous controlling machinery. Moreover, he 
felt that the existence and activity of the 
National University would stimulate, rather 
than exterminate, an appreciation by the State 
Governments of the importance of research. 
There is a current idea of research as a neces- 
sity for national safety; govern men t and people 
still have to realize its importance as an 
educational necessity. The existence of the 
National University in tlie national seat of 
government will provide a pulpit whence to 
preach the university gospel in partihus 
mfideliiim. 

Among succeeding speakers. Professor Alan 
Burn and Professor Sir John Madsen pointed 
out that research and lesearch-training arise 
spontaneously because active brains exist in 
universities, and that a new and original line 
of thought is usually brought to a focus by one 
mind only, whereby new fields of interpretation 
and progress are opened up. Professor Ward 
mentioned that the organization of the 
National University is an unique experiment — 
for example, in the lack of undergraduates, and 
in the lack of representation within its curricu- 
lum of great der)artments of human knowledge 
and culture. He said that scientists would, as 
such, observe the outcome of the experiment 
with an open mind. Piofessor Madsen sug- 
gested that the research system may not suc- 
ceed without an admixtuie of undergraduate 
corrective. 

In a contribution to the discussion. Dr. 
Lyndall Worrall pointed out the different 
motives which activate scientific, research — 
firstly, tlie simple delight of satisfying curiosity, 
observing, experimenting and theorizing; 
secondly, the starkly directed effort governed 
by industry or government, seeking definite 
limited ends; thirdly, the burning humani- 
tarian impulse which is associated with some 
of the greatest names in science, to crack prac- 
tical problems of tremendous benefit to men 
and women. Dr. Worrall believed that the 
pressure and power of directed research, 
endowed with equipment, buildings, personnel 
and resources on a huge scale, have put an end 
to dilettante research, and are informing the 
character and objectives of the National Univer- 
sity under its present direction. He urged that 
nations, when providing resources and oppoi- 
funities for scientists, should concentrate rather 
upon those whose humanitarian ambitions are 
deep and overwhelming. 

Education of the Scientist 

1. Chemistry 

A SYMPOSIUM on chemical education* was 
included in the programme of Section B 
(Chemistry) at the Hobart meeting of 
A.N.Z.A.A.S., 1949. In his introduction, Pro- 

* Report by Professor N. S. Baylies. 


fessor N. S. Bayliss (W€^stern Australia) re- 
viewed some of the diflElculties that confront 
chemical educators today. The great increase 
in the factual content of the subject and in 
the number and variety of new experimental 
techniques make- it necessary to undertake a 
judicious revision of the conventional syllabus, 
from which some of the less important of the 
older material must be eliminated to make 
way for the moie important of the new. 
Modern developments in relation to atomic 
and molecular theory and in knowledge of the 
solid state have thrown new light on many 
chemical phenomena, and yet in view of their 
mathematical background are very ' fficult to 
present at the unde^giaduate and particularly 
the tirst-yeai- level. 

Dr. I). P. Mellor (Sydney) stated the 
general aims of a university course in chemis- 
try as 

(a) to acquaint students witli the spirit and 
metliod of science, using chemistry as 
an example; 

(1>) to increase tlie depth of understanding 
of tile subject and develop it to the 
point where the student can undertake 
original work; 

(c) to teach technical skills; 

((l)to develop the ability to ex;.)ress ideas 
clearly; and 

(e) to tiain students to seek out informa- 
tion for themselves. 

He emphasized tlie additional need to supply 
(he educational and cultural background that 
would enable the student to view his specialized 
.studies in reliition to his general cultural and 
(tomniunal surroundings. Di‘. Mellor then out- 
lined how these aims are being realized in 
the courses in chemist j‘y at Sydney University. 
Ill the tiist year, (unphasis is laid on prin- 
ciples ill a general course that must be self- 
suflTicient, catering as it does for the needs of 
many students who pursue the subject no 
fiii ther. The laboratory course is designed to 
help the student to solve problems, and to 
encourage independence and self-reliance. 
(Several speakers leferred to the problems of 
the first-year course in general chemistry, in- 
cluding the uneven pie-univorsity standards 
amongst students and the difficulties associated 
with the fact tliat chemistry is required as 
a first-year subject by students in several 
different faculties.) The second year at 
Sydney is devoted to a general course in 
physical, inorganic and organic chemistry with 
some reference to the hisloiical development 
of the subject and emphasis on experimental 
methods and fundamental principles. In the 
third year, selected topics are treated with 
more detail and with a more complete theo 
retical basis. 

Associate-Professor E. Heymann (Melbourne) 
dealt more specifically with problems pre- 
sented by the increasing factual content of 
the subject and the growing interiienetration 
between chemistry, physics and biology. It 
has become impossible to treat chemistry 
adequately within the scope of the (Conventional 
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three-year university course, and the difficulties 
of the teacher are accentuated by the modern 
trend towards larger classes. The speaker 
reviewed several possible solutions. One is 
that of increased specialization by dividing the 
subject into independent units such as those of 
inorganic, organic and physical chemistry, 
and allowing students to specialize in the 
third, or even the second, university year. A 
second would be to extend the duration of 
the undergraduate course to enable all the 
branches and techniques of the subject to he 
covered. Even the extension of the under- 
graduate course to four years, however, which 
is the (unfulfilled) policy in some Australian 
universities, would not be enough; and any 
further extension seems impracticable. Another 
solution would be a fundamental basic course 
with additional more-specialized courses that 
could be selected to suit individual needs. 
Professor Heymann, however, favoured the 
solution that involves the development and 
extension of post-graduate teaching and re- 
search, following an undergraduate course in 
chemistry that avoids specialization. He 
emphasized the fact that the best education 
is by apprenticeship to a teacher who is him- 
self an active worker, and that under present 
conditions it is only in the post-graduate 
research years that one can attain the personal 
contact and collaboration between teacher and 
student that is impossible at the under- 
graduate stage. 

Professor J. Packer (Canterbury University 
College), in a paper read by Professor E. E. 
Kurth, discussed research training under New 
Zealand conditions. He regarded a four-year 
course, leading to an honours B.Sc, or its 
equivalent, including the completion of the 
final honours written examination, as the 
necessary preliminary before serious research 
work begins. The institution of the Ph.D. at 
several Australian and New Zealand univer- 
sities should result in much better training in 
research methods; some research experience 
(as for an M.Sc.) is a desirable prerequisite 
before embarking on work for the doctorate. 
Professor Packer drew special attention to the 
need for active research schools with a re- 
search tradition in which the atmosphere of 
research training would be one of example 
rather than precept. The establishment of a 
research tradition is of special importance in 
Austialia and New Zealand in view of their 
geographical separation from the older uni- 
versity centres. Commenting on the establish- 
ment of the Australian National University, 
he expressed the opinion that existing univer- 
sity centres should be strengthened before the 
creation of a similar post-graduate institution 
in New Zealand, 

Mr. J. N. Ellis (Sydney) discussed the 
requlremei^ts of training in chemical engi- 
neering, using as an example the course that 
has been instituted recently in the University 
of Sydney. He adopted the viewpoint that 
chemical engineering is a definite branch of 


engineering and should be treated as a com- 
plete subject in itself, and not merely by 
adding engineering units to a course in 
chemistry or chemistry units to a course in 
engineering. 

The chemical engineer is a professional man 
whos;i responsibility includes not only the 
design of chemical processes and plant but 
also handling men and organizing the running 
of a plant. The course must be based on the 
fundamental subjects of mathematics, physics 
and chemistry. It must include basic engi- 
neering training in the principles of mechani- 
cal and electrical engineering, the study of 
materials, and civil engineering design. In- 
dustrial economics is also required, since the 
chemical engineer is responsible for the eco- 
nomical running of chemical plants. Super- 
imposed on these more fundamental subjects 
is the need for thorough study of those special 
subjects that are peculiar to the chemical 
engineering field itself, namely, unit opera- 
tions, instrumentation and chemical plant 
design. 

The speaker indicated the way in which 
these various requirements were being met by 
the Sydney course, which should be criticized, 
however, for the large amount of material that 
had to be covered in the short time of four 
years. Efforts were being made to meet this 
criticism and some changes might be expected 
in the neai* future. The general objective in 
a course in cliemical engineering is the same 
as that of any university professional course; 
that is, to produce people who are both 
educated in the broad sense and who have 
also been trained to apply fundamental prin- 
ciples to practical problems, and to take their 
place in any industry. 

Mr. A. N. Hambly (Melbourne) discussed 
the need for the establishment in New South 
Wales and Victoria of institutes of technology 
wliose function' would be complementary to 
that of the universities. Referring again 
implicitly to the fact that the scope of modern 
chemistry has become too wide to be encom- 
passed in the conventional university course, 
he pointed out how the necessary theoretical 
development of advanced university studies 
tends to remove them from the daily problems 
of chemical technology. There is a need for 
tertiary educational institutions of high stan- 
dard which can devote themselves to the 
requirements of chemical industry in general, 
and by means of special courses to those of 
individual industries. At the research and 
post-graduate level, these institutions could 
concern themselves with worthy research pro- 
jects with a direct bearing on technological 
problems. There should be no competition 
between such technological institutions and 
the universities, since their functions would 
be complementary. Furthermore the establish- 
ment of institutes of technology should help 
to remove the present evil of excessive over- 
crowding in the universities. Mr. Hambly 
stressed the need, on the one hand, for close 



1949 


THE AUSTRALIAN JOURNAL OF SCIENCE 


199 


co-operation between technological institutions 
and industry, and the necessity, on the other 
hand, for cultural studies in any technological 
curriculum. 

2. Geology and Geophysics 

In a symposium on training in geology and 
geophysics which was held by Section C (Geo- 
logy) at the Hobart meeting of A.N.Z.A.A.S., 
1949, Professor E. S. Hills led the discussion 
and other contribiitions were made by J. M. 
Rayner, S. B. Dickinson, S. Warren Carey, 
C. M. Tattara, C. Teichert, E. Koch and 
E. de C. Clarke (in absentia). After Professor 
Hills had summed up, general discussion 
followed. 

Professor Hills pointed out that geology 
should not be treated descriptively but ana- 
lytically, with reference to the principles of 
physics, chemistry and biology. This required 
a higher standard of preparation in the basic 
science courses. Specialization might be desir- 
able in the third year, though not in training 
the field geologist. Instruction in special tech- 
niques can be developed in post-graduate 
courses. In economic geology, any diversion 
from teaching and research at the university 
level is to be deplored. He indicated the 
desirability of periods of study-leave for 
persons holding economic posts. He empha- 
sized that field instruction for students should 
be in areas where the geology is already well 
known. 

Professor Clarke took the view that field 
excursions should form an important part of 
the course, but that student work should be 
stimulated by issuing incomplete maps. He 
also emphasized that engineering courses 
should be general in the first year. 

Mr. Rayner stated that the Bureau of Mineral 
Resources contemplates a staff of seventy or 
eighty geophysicists, with about five replace- 
ments annually. He con:’.idered that trainees 
for such posts should take courses of instruc- 
tion in Mathematics, Physics, Chemistry and 
Geology in the first year; Mathematics, 
Physics and Geology in the second year; 
Physics, Geology and Physics of the Earth in 
the third year; Physics of the Earth and 
Applied Geophysics in the fourth year. The 
last-mentioned course is not at present avail- 
able in Australia. A system of cadetships has 
in the meantime been established by the 
Bureau whereby three years are spent at a 
university and the fourth year in the service 
of the Bureau. 

Mr. Dickinson held the view that work on a 
geological survey requires some form of 
specialization, but favoured the idea of the 
officer returning to a research institution for 
a short period of post-graduate work. He 
emphasized the necessity of being able to 
write Intelligible reports, and considered that 
Greek and Latin are more useful in the school 
training of the potential geologist than are 
French and German, since they are useful In 


geological etymology. Further, he considered 
that students should have practical experience 
on geological surveys, or with mining com- 
panies, during undergraduate years; and, 
though the special knowledge of the geo- 
physicist is not necessary for the geologist, 
or vice versa, each should have some apprecia- 
tion of the other’s field, to allow for effective 
co-operation. 

D!'. Teichert deplored the lack of trained 
palaeontologists on Government geological sur- 
veys. He emphasized the necessity for training 
students in palaeontology, so that they luay 
appreciate its value in field studies* Professor 
Carey advocated the teaching of eomorph- 
ology, structural geology and stratlgiaphy, by 
the use of photogeology. He indicated that 
students should be trained in the new tech- 
niques, as aerial photographs give the geologist 
a new and valuable tool for geological mapping. 

In summing up, Professor Hills stated that 
he considered the modern languages more use- 
ful to the geologist than Greek or Latin. In the 
general discussion which followed. Dr. Loftus 
Hills emphasized that a wide basic and cul- 
tural knowledge is necessary as a prerequisite 
for the successful geologist. He also Indicated 
the necessity for education leading to a care- 
ful search of the geological literature for all 
previous records of any area being investi- 
gated. Dr. Garretty stressed the importance 
of a sound knowledge of fundamentals and 
particularly of structural geology, for the 
mining geologist. He considered that a course 
in mathematical statistics would be of benefit. 
Mr. Bradley deplored the low standard of 
teaching in geology and geography in the secon- 
dary schools; and Mr. Kleeman also felt that 
inadequate early pre-university training was 
responsible for the poor self-expression and 
careless spelling which occurs among under- 
graduates. He advocated the examination of 
aerial photographs in the first-year university 
course. 


The International Unions* 

Inteknational Union of Pttrk 
AND Applied Physics 

The sixth General Assembly of the I.U.P.A.P. 
was held at Amsterdam on 8 to 10 July 1948. 
Australia was represented by Dr. C. E. Eddy. 
The Assembly carried through administrative 
business and considered various recommenda- 
tions as to nomenclature, symbols and units. 
It should be emphasized that these are recom- 
mendations, not decisions. 

It was recommended that the unit of heat be 
the joule, equal to 10^ ergs, and that the results 
of thermal experiments be expressed in joules. 
If the results are calculated from a change 
in temperature of water and the term ‘calorie’ 

•An account of the 1948 meetings of the I.U. 
Geodesy and Geophysics and of the International 
Astronomical Union is to be published in the next 
issue of This Journal. 
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cannot be avoided, then the conversion factor 
and the limiting temperatures should be stated. 
Also, that the definition of the absolute tem- 
perature scale should be based on a single 
fixed point — the triple point of water; the 
numerical value of this point to be finalized 
by the International Bureau of Weights and 
Measures so as to make the new scale agree 
as closely as possible with the present Kelvin 
scale. 

It was decided to ask the I.B.W.M. to accept, 
for international use, an International Prac- 
tical System of Units, to comprise the metre, 
kilogram (mass) and second, and an electrical 
unit. The name ‘newton’ has been suggested 
for the unit of force on this system. While 
it is not proposed that physicists should 
abandon the C.G.S. system, it is anticipated 
that they will transfer to the M.K.S. system 
very largely, for example in electromagnetic 
theory. (The I.B.W.M. has instituted enquiries 
in all countries before deciding upon the 
recommendation submitted.) 

The Commission on Cosmic Rays recom- 
mended that the terms ‘positon’ and ‘negaton* 
be used to distinguish between the positive 
electron and the negative electron, still retain- 
ing the present sense of the term ‘electron’; 
that the term ‘nucleon’ be used to denote both 
neutrons and protons; and that, as a trial, 
the term ‘meson’ be used rather than ‘mesoton’ 
or ‘mesotron’. 

The Commission on Units of Radioactivity 
proposed that a Joint Commission with the 
International Union of Chemistry take over 
the duties of the former International Radium 
Standard Commission and study the units, 
constants, standards and nomenclature of 
radioactivity. It was recommended as a basis 
for discussion that the term ‘international 
curie’ should mean the quantity of radioactive 
element which gives 3-60 x disintegrations 
per second. 

A questionnaire is to be sent to workers on 
cosmic rays with the intention of collecting an 
Index of Cosmicians, which will include: pur- 
pose of research, published work, laboratories, 
means of research and possibilities of receiving 
other scientists. A symposium on cosmic rays 
is to be held between July and August 1949. 

The Commission on Documentation dis- 
cussed at length a variety of proposals for 
providing a comprehensive abstracting service 
of physical periodicals. It was realized that 
existing abstracting journals, while well sup- 
ported individually, did not provide entirely 
satisfactory service. There was a need for a 
single abstracting service (possibly published 
in English and French editions) which would 
satisfactorily cover the world range of physical 
and allied periodicals, which would contain 
abstracts cquipiled in a critical manner, prefer- 
ably by a specialist in the subject rather than 
by the author, and provide as small as 
possible a delay between the appearance of the 
original article and the abstract. 


It was recommended that every original 
article on physics should be preceded by an 
abstract, independent of the text and figures 
of the article, and written either in English 
or in French, whatever may be the language 
of the article itsqlf. Where circumstances 
permit, there should be an accompanying 
abstract in a second language. The scientific 
directors of a journal should accept responsi- 
bility for the abstract as an adequate summary 
of the article, rather than automatically accept 
a summary prepared by the author. 

At this, the second General Assembly after 
the war. there was a greater opportunity for 
the meeting of Commissions, through which, 
on the technical side, the Assembly has per- 
haps its greatest value. It is to be expected 
that with the re-establishment of the Assembly, 
the value of the Union in the international 
field will increase year by year. 

iNTF.HiNATrONAL UnIOIN OF CHYSTALLCXIRAPHY 

Th(! first General Assembly of the I.U. 
Crystallography was held at Harvard Uni- 
versity from 28 July to 3 August 1948. Com- 
missions of the Union were established as 
follows, with the respective chairmen indi- 
cated: Acta (Jryslallographica (P. P. Ewald, 
Belfast) ; Structure reports (A. C. J. Wilson, 
Cardiff) ; International tables (K. Lonsdale, 
London); Crystallographic data (F. W. 
Mattliews, Quebec) ; Crystallographic apparatus 
(1. Fankuchen, Brooklyn); Crystallographic 
nomenclature. Australia and New Zealand 
were not represented at the Assembly or upon 
the Commissions. Executive officers elected 
included: Honorary President, M. von Laue; 
President, Sir Lawrence Bragg; General Sec- 
retary, R. C. Evans, Crystallographic Labora- 
tory, Cavendish Labojatory, Cambridge, Eng- 
land. It was agreed to hold the Second 
General Assembly and International Congress 
in Europe during the summer of 1951. 

INTKICNATIOIN'AL UNION OF SCIENTIFIC RaDIO 

The Eighth General Assembly of the I.U. 
Scientific Radio was held at Stockholm from 
12 to 23 July 1948. M. R. Bureau (France) 
was elected as Honorary President, Sir Edward 
Appleton (Great Britain) as President, C. 
Maiineback (Belgium) as Treasurer, and E. 
Herbays (Belgium) as Secretary. The follow- 
ing Commissions were established, with presi- 
dents as indicated: 

I. Measurements and Standards (J. H. 
Dellinger, U.S.A.); 

II. Troposphere and Propagation of Waves 
(C. R. Burrows, U.S.A.); 

HI. Ionosphere and Propagation of Waves 
(Sir Edward Appleton, Great Britain); 

IV. Terrestrial Atmospherics (H. Norinder, 
Sweden); 

V, Radio-Noise of Extraterrestrial Origin 
(D. F. Martyn, Australia); 

VI, Waves and Oscillations (B. v. d. Pol, 
Holland) ; 

VII. Electronics (G. Lehman, Prance). 
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Delegates appointed from the Union, to other 
organizations, included D. F. Martyii, of Aus- 
tralia, to the Joint Commission on the Iono- 
sphere; and C. W. Allen, of Australia, to the 
Commission for the Study of the Relations 
between* Solar and Terrestrial Phenomena. 
The Ninth General Assembly is to be held in 
Switzerland in 1950. 

Among numerous resolutions of the Assembly, 
it was recommended that ‘power flux’ be 
adopted in the specifications laid down, as well 
as ‘field strength’: the term ‘power flux’ being 
desirable above 200 Mc/s, and the term ‘field 
strength’ below 30 Mc/s, with an overlap 
between those tretiuenci€?s. It was recom- 
mended that the unit of power flux be one 
watt i 3 er square metre, and that the use of 
a decibel scale relative to this flux may be 
convenient. A programme is being followed 
to establish standards for various types ol 
noise source. Investigation is being made 
through various countries upon the measure- 
ment of radio-frequency power, including 
calorimetric and bolometric methods, and com- 
parison of the latter with standard noise 
sources. 

Commission on tiik Ionospjieuk 
The first meeting of the Joint Commission 
on the Ionosphere was held at Brussels on 
28-30 July 1948, under the chairmanship ot 
Sir Edward Appleton. Australia was repre- 
sented by Dr. R. v. d. R. Woolley. The Com- 
mission is ‘mixed’ from the l.U. Scientific 
Radio, LIT. Geodesy and Geophysics, and I. 
Astronomical Union. Work of tlve Commission 
was planned under the following fields: 

Knowledge of the ionosphere by radio 
sounding methods; 

Knowledge of the ionosphere from studies 
of pressure; 

Atomic processes in the ionosphere; 

Solar knowledge relevant to the iono- 
sphere, and correlation of ionospheric 
with astrophysical phenomena; 

Knowledge of the ionosphere from studies 
of geomagnetism. 

A series of sixteen resolutions was passed, for 
consideration by the appropriate Unions. These 
included, as No. 3: 

That, in order to complete a close net- 
work of ionospheric stations along a line 
of longitude and embracing both the geo- 
graphical and the geomagnetic equators, 
the Australian authorities should be en- 
couraged to establish further normal-inci- 
dence ionosphere sounding stations; for 
example, at Port Moresby and at Rabaul. 

Commission on Radio-Meteorology 
The Joint Commission on Radio-Meteorology 
met in Stockholm on 22 and 23 July 1948, 
under the chairmanship of C. R. Burrows, of 
the U.S.A. Dr. J. P. Pawsey, of Australia, 
attended as the representative of Dr. B. G. 
Bowen. The Commission decided to direct its 


attention, as opportunity arose, to properties 
of the lower atmosphere which affect radio 
propagation, including: 

(a) factors controlling temperature and 
humidity profiles; 

(b) temporal and spatial variations of tem- 
perature and humidity, of a random 
nature ; 

(c) radio climatology; 

(d) reflection and scattering from particles 
and othei- inhomogeneities; 

(e) gaseous absorption; 

(f) instruments for measuring temperature, 
humidity, total water-vapour content, 
drop size, drop density, etc.; 

(g) storm detection by radar; 

(h) storm detection by sferics* 

( i ) frontal passage by field-strength measure- 
ments. 

Attention is to be paid not only to fostering 
those aspects of meteorology whiv.h are re- 
quired for radio science, but also to ways in 
which radio technique can be used for meteor- 
ology. The Commission sought a money grant 
to aid research upon: 

(a) existing information available on turbu- 
lence, likely to be useful in radio 
imdeorology, to be summarized as a 
report ; 

(b) existing data on coastal anomalies in 
radio meteorology, particularly the in- 
fluence of the sea breeze and phenomenon 
of the coastal trout; 

(c) possibility of nn'asuring the tempera- 
ture of clouds by measuring radiation 
from them at inicrowavelengths; 

(d) possibility of measuring the temperature 
of the lower atmosphere by measuring 
radiation from the water vapour con- 
tained therein. 

Papers presented at the Technical Session 
included a number from Australia and New 
Zealand. 

Commission ox Rheology 

The Joint Commission on Rheology met at 
Scheveningen, Holland, on 20 and 22 September 
1948. Representatives attended from the l.U. 
Pure and Applied Physics, l.U. Chemistry, l.U. 
Biological Sciences, and l.U. Theoretical and 
Applied Mechanics. Mnie. Bobry-Duciaux pre- 
sided. A preliminary report on Rheological 
Nomenclature had bt^en prepared, and is to be 
revised. A sub-committee was appointed to 
formulate a project on Abstracts of Rheo- 
logical Publications, to serve as a basis for 
inviting the co-operation of interested societie^s 
and scientists. Professor Charles Sadron was 
charged to consider Standards for High Vis- 
cosities (up to 10” Poise and over) and to 
seek contact with committees working on the 
physical and chemical properties of macro- 
molecular substances. 

The International Rheological Congress met 
at Scheveningen from 21 to 24 September 1948. 
It was attended by over two hundred members. 
There were eight general lectures on subjects 
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ranging from the kinetic theory of liquids to 
industrial and psychological aspects of rhe- 
ology. Over forty papers were presented at 
the sectional meetings. It is intended to hold 
the next Congress in 1952. 

Executive Committee 

The Executive Coininittee of the I.C.S.U. met 
at Brussels on 14 and 15 September 1948. It 
was decided to establish Joint Commissions on 
Standards and Units of Radioactivity; on 
Spectroscopy; and on High Altitude Stations. 
The I.U. Biological Sciences is to establish a 
Commission on Natural Calamities, to which 
it will invite delegates from other Unions. 
The following resolution was conveyed to 
UNESCO and to national organizations adher- 
ing to I.C.S.U.: 

The Executive Committee of I.C.S.U. 
wishes to stress the importance of the un- 
impeded passage of scientists from one 
country to another for attending meetings 
of recognized scientific bodies, for visiting 
places of research or instruction, or for 
other forms of International scientific con- 
tact. 

With a view to facilitating the work of 
the consulates in any case of doubt as to 
the granting of a visa, the Executive Com- 
ihittee offers its help by naming the national 
adhering body which is best qualified to 
certify that the applicant is a hma fide 
scientist and that his application is for a 
genuine scientific purpose. 

The Executive ("oinmittee requests the 
Director General of UNESCO to forward 
this resolution to the governments of 
member States, with the suggestion that 
they may give their consulates suitable 
instructions. 

The next General A.s.sembly of the Inter- 
national Council of Scientific Unions is to be 
held at Copenhagen on 14 and 15 September 
1949. 

Pathology of Reproduction 
Under the auspices of the International 
Union of Biological Sciences, the First Inter- 
national Congress on the Physio-Pathology of 
Reproduction and Artificial Insemination was 
held at Milan, from 23 to 30 June 1948. It was 
preceded by a Symposium on Tiiter-active Sub- 
stances between Eggs and Spermatozoides and 
Parthogenesis'. The Congress was attended by 
600 scientists representing thirty -five countries. 

At the conclusion of the Congress, arrange- 
ments were made to secure collaboration on an 
International scale between workers in the 
different biological disciplines relating to arti- 
ficial insemination. An Executive Committee 
was established with Professor Lagerlof of 
Sweden as President, Professors Hammond of 
England and Sdrensen of Denmark as Vice- 
Presidents, and Professor Bonnadona of Italy 
as Secretary-General. A second Congress is 
to follow in three years. 


INTEBNATIONAL PhTTOHISTOBICAL COMMITTEE 

The Botanical Section of the International 
Union for Biological Sciences has established 
a Phytohistorlcal Committee under the chair- 
manship of Frans Verdoorn of the Los Angeles 
Arboretum, Arcadia, California, U.S.A. It will 
sponsor a census of current research in the 
history of the pure and applied biological 
sciences. The Committee will take over the 
Index Botani corum, hitherto prepared under 
the auspices of the Arnold Arboretum of 
Harvard University and of Chronica Botanica. 

The Index Botanicorum is to be a critical bio- 
graphical dictionary of plant scientists of ail 
time. As a preliminary, an index Is first being 
prepared of published biographies, biblio- 
graphi’es, and portraits. Many hundred thousands 
of entries concerning about 250,000 plant scien- 
tists have now been gathered. A concise bio- 
graphical dictionary, the Indicis Botanicorum 
ProdromuH, is to be issued as soon as possible. 
Carbon copies of entries for the Prodromus will 
be sent to a selection from the many collabora- 
tois so that they may be verified, corrected or 
supplemented. A published list of 325 con- 
sultants includes none from New Zealand and 
four from Australia — P. Bibby of Melbourne; 
Miss C. M. Eardley of Adelaide; R. T. Patton 
of Melbourne; C. T. White of Brisbane. 
Botanical historians who may be interested, 
or specialists in the history of science for 
particular periods or regions, may communicate 
with Frans Verdoorn. 


News 


Australian National University 

Professor H. S. W. Massey, F.R.S., Goldsmio 
Professor of Mathematics at University College, 
University of London, will visit the univer- 
sities of Australia during August and Sep- 
tember, at the invitation of the National Uni- 
versity. Professor Massey originally left Aus- 
tralia from the University of Melbourne on an 
1851 Exhibition to the Cavendish Laboratory 
in the University of Cambridge. During the 
war he was a membef of the British Scientific 
Mission to the United States. 

Tentative arrangements for Professor 
Massey's programme are; Brisbane, July 23- 
28; Armidale, July 28-30; Perth, July 31- 
August 4; Adelaide, August 4-10; Hobart, 
August 10-13; Melbourne, August 13-September 
1; Canberra, September 1-22; Sydney, Sep- 
tember 22-October 7. 

Royal Australian Chemical Institute 

His Majesty King George VI has been 
graciously pleased to confer upon the Aus- 
tralian Chemical Institute the title of the 
Royal Australian Chemical Institute. 

The Masson Memorial Scholarship for 1949 
has been awarded to Thomas McLeod Spots- 
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wood, B.Sc. of the University of Tasmania. 
He will undertake research work in the Uni- 
versity of Tasmania under Dr. J. B. Polya. 

Sir David Rivett 

Sir David Rivett, as the only Australian yet 
to be elected President of the Society of 
Chemical Industry, will travel to England in 
July and preside at his first meeting of the 
Society. 

The Royal Society 

Sir Robert Robinson has been elected Hon- 
orary Member of the Parliamentary Scientific 
Committee of the United Kingdom. The 
Bakerian Lecture was delivered on 12 May by 
Professor H. Raistrick, F.R.S., Professor of 
Biochemistry in the University of London. 
The lectureship was founded by Henry Baker, 
F.R.S., for a yearly oration or discourse by 
one of the Fellows on some part of natural 
history or experimental philosophy; the first 
lecture was delivered in 1775. 

The Croonian Lecture will be deliveied on 
30 June, by Dr. D. W. Bronk, who is Foreign 
Secretary of the National Academy of Sciences, 
and Chairman of the National Research Coun- 
cil, of the LT.S.A. As Director of the Johnson 
Institute for Medical Physics in the University 
of Pennsylvania, he has greatly influenced the 
development of biophysics; his special field 
had been the physiology of the nervous system 
and his recent work has been uiK)n the oxygen 
consumption of the brain. The Croonian Lec- 
ture w^as founded by one of the original 
Fellows of the Society, Dr. William Croone, for 
a lecture and illustrative experiment for the 
advancement of natural knowledge on local 
motion; the first lecture was delivered in 
1738. 

The Wilkins Lecture will be delivered on 
15 December by Professor E. N. da C. Andrade, 
F.R.S., Quail! Professor of Physics in the 
University of London. The lectureship is in 
the history of science, and was founded by 
J. D. Griffith Davies, in 1947, in commemora- 
tion of John Wilkins. 

Royal Society Fellowships 

The following elections to Fellowships of 
the Royal Society of London are additional to 
those of K. E. Biillen and H. R. Marston (This 
JOUKNAL, 11 , 163). 

J. F. Allen, University of St. Andrews (low 
temperature physics; new phenomena shown 
by liquid helium). R. W. Bailey, Metro- 
Vickers, Manchester (behaviour of metals at 
high temperatures; design of turbines). F. C. 
Bawden, Rothamsted Experimental Station 
(plant viruses and virus diseases; virus sero- 
logy). F. W. R. Brambell, University College 
of North Wales (reproduction in mammals; 
antenatal mortality). E. B. Chain, University 
of Oxford (enzymes of snake venom and bac- 
teria; penicillin and other antibiotics). U. R. 
Evans, University of Cambridge (metallic 
corrosion). E. D. Hughes, University College, 
London (mechanism of the reactions of carbon 


compounds). W. Q. Kennedy, University of 
Leeds (tectonic geology and petrogenesis). 
W. B. R. King, University of Cambridge 
(Lower Palaeozoic rocks and Pleistocene 
deposits). Sir Ben Lockspeiser, Ministry of 
Supply (development of modern aircraft). 
J. McF. McNeill, John Brown and Co. Ltd., 
Clydebank (naval architecture). K. Mather, 
University of Birmingham (genetics; poly- 
genic inheritance). P. B. Medawar, University 
of Birmingham (growth processes; tissue 
transplantation). W. T. J. Morgan, Lister 
Institute and University of London (chemistry 
of immunology and blood groups). N. W. 
Pirie, Rothamsted Experimental Station 
(chemical and physical properties of ifiant 
viruses). C. F. Powell, University of Bristol 
(expel imental physics; properties of mesons). 
D. A. Scott, University of Toronto (chemistry 
of insulin, heparin and carbonic anhydrase). 
W. Smith, University (''ollege Hospital Medical 
School (virus of influenza; pathology of 
staphylococcal infections). G. B. B. McI. 
Sutherland, University of Cambridge (infra- 
red and Raman spectroscopy, especially of 
hydrocarbons). O. G. Sutton, Military College 
of Science, Shrivenham (atmospheric turbu- 
lence and evaporation). M. Thomas, King’s 
(College, Newcastle-on-Tyne (plant physiology; 
breakdown of sugar in the plant). J. M. 
Whittaker, University of Liverpool Oheory of 
integral functions). F. G. Young, University 
C’ollege, London (role of the hormones of the 
antei'ior lobe of the pituitary gland, in carbo- 
h y d ra te met abol ism). 

University of Melbourne 

The following appointments have been made: 
H. H. Dunning, formerly senior lecturer in 
Mining, as Associate Professor of Mining; 
R. M. Johnson, as lecturer in Civil Engineering; 
W. J. Tuckfield, as Acting Professor of Dental 
Prosthesis; E. R. Wyeth, as senior IwJiirer in 
Experimental Education and Educational 
Psychology. Dr. Helen Knight., sometime 
Fellow of Newnham College, Cambridge, has 
been appointed resident tutor in English at 
.Taent Clarke Hall. The degree of Doctor 
of Philosophy has been confer led upon A. S. 
Buchanan and B. S. Harrap, for research in 
Chemistry, atid upon L. H. P. Jones, for re- 
sea j’ch on manganese in soils. The degree of 
Master of Science, without examination, has 
been confei*red upon S. L. Prescott, Master of 
Ormond College. 

It has been recommended that the number 
of students to be admitted to the second year 
of the Medical course in 1950 will be 220, 
which is the same as the number fixed in 
1948 and 1949. The entire estate of Mary Anne 
Margaret Lockie, late of ‘The Caves’, Mount 
Gambier, valued at about £75,000, has been 
bequeathed to the University, with the wish 
that the proceeds should be used for ‘the 
advancement of Literature within Australia*. 
The University will receive £33,000 from the 
estate of the late J. N. Peters, for the endow- 
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ment of a Research Lectureship or Associate 
Professorship in Eugenics or Human Biology, 
or otherwise for the promotion of the study 
of those subjects. 

Other benefactions include £3650 from the 
estate of H. B. Higgins, £105 from the estate 
of Mr. J< A. Thomson, £100 annual donation 
from the National Bank, £266 bursary endow- 
ment from the Henry Berry Fund, £250 from 
the Shell Company of Australia Ltd. for the 
establishment of a post-graduate scholarship 
in Chemistry, £21 from Dunlop Rubber Aus- 
tralia Ltd. for a prize in the Architecture 
School, £50 from Investo Manufacturing Co. 
Pty. Ltd. towards the salary of a research 
student in Metallurgy, £350 from the Zinc 
Corporation Ltd. as an annual amount for 
two years for graduate research in Metallurgy, 
£100 from Commonwealth Fertilizers and 
Chemicals Ltd. for apparatus in connexion 
with research on anaerobic bacteria, quarterly 
donations of £95 from the estate of Francis 
Haley and £260 from the Victorian Chamber 
of Manufacturers, £130 from the Mining and 
Metallurgical Bursaries Fund for particular 
bursaries and £360 from the same Fund 
towards maintenance of the Chair of Metal- 
lurgy for 1948. A sum of £400 has been 
promised from the Civil Aviation Department 
for a research project entitled ‘A Study of the 
Human Elements in Air Traffic Control’, under 
the direction of Professor Oeser. 

A sum of approximately £10,000 is to be 
expended by the Victorian Government for 
the purchase of a students’ hostel in con- 
nexion with the University. A property in 
Carlton has been selected as suitable. The 
hostel will be administered by three trustees 
— the Registrar of the University, an official 
of the State Treaaury, and the Secretary of 
the Students’ Representative Council. 

University of Queensland 

The statement made in the February issue 
of This Journal, 11, 132, as to the appoint- 
ment of a Professor of Geology, following an 
announcement previously published elsewhere, 
is inc-orrect: regret is expressed for embarrass- 
ment caused by it. Dr. F. W. Whitehouse has 
been appointed Associate Professor of Geology; 
the Chair of Geology is occupied by Professor 
W. H. Bryan, as announced in the preceding 
issue of This Journal, tl, 91. The Chair of 
History has been filled by the appointment of 
Acting-Professor Gordon Greenwood of Sydney. 
Professor Greenwood graduated in 1935, with 
the Frazer Research Scholarship, and later 
proceeded to the London School of Economics 
and Political Science and elsewhere as Woolley 
Travelling Scholar. His major research interest 
at the present time is in the emergence and 
development of Australian foreign policy.. The 
first appointee to the Chair of ArchiteettiPe is 
R. P. Cummings, who has been the aonior 
lecturer in "architecture. Professor Onmmings 
won a travelling scholarship in 1924 after 
studies at the Central Technical College, Bris- 


bane, and proceeded to further studies in 
London and Rome. In 1930 he returned to 
Brisbane, where he has since been engaged in 
both the practice and teaching of his subject. 

The first appointee to the Chair of Educa- 
tion is Professor F. J. Schonell, of the Uni- 
versity of Birmingham. Professor Schonell 
is a graduate of the University of Western 
Australia and went to England with the 
award of a Haokett Research Studentship in 
1928. After research and teaching in the 
University of London, he was appointed Pro- 
fessor at Swansea and later at Birmingham; 
his principal research has been in the psycho- 
logy of the basic subjects in teaching, and in 
diagnostic tests and remedial measures. The 
University has appointed H. J. G. Hines, senior 
lecturer in Biochemistry, to the position of 
Associate Professor; he was initially appointed 
lecturer in Agricultural Chemistry in the Uni- 
versity in 1929, after graduation from Uni- 
versity College, London, and experience at 
Rothamsted; his main research has been in 
nutrition and the toxicology of native plants. 

The University has received a gift for the 
Department of Chemistry of a Bausch and 
Lomb binocular microscope, a thermocouple 
potentiometer, and a portable pH-meter, from 
His Grace Archbishop Diihig. A sum of over 
£1000 has been subsciibed to found a scholar- 
ship in the School of Classics to commemorate 
the late Professor Michie. Numbers of under- 
graduates in the various courses in 1948 were: 
Arts, 837 (including 406 external students); 
Science, 429 (8 external); Forestry, 11; 

Applied Science, 75; Engineering, 319; Com- 
merce, 390 (167 external); Agriculture, 49; 
Law, 82 (17 external) ; Dentistry, 230; Medi- 
cine, 540; Veterinary Science, 62; Surveying, 
36; Medical Science, 41; Education, 25; Archi- 
tecture, 26; Total, 3152. Aggregate numbers 
in courses other than ordinary undergraduate 
were: Higher Degrees, 12; Honours post- 
graduate, 40; Miscellaneous post-graduate, 33; 
Diploma post-graduate (Education), 31; Dip- 
loma sub-graduate, 445; Certificate, 432; Mis- 
cellaneous unmatriculaled, 205. The total of 
all enrolments, less duplication, was 4341. 

Professor W. V. Macfarlane 

The Chair of Physiology in the University 
of Queensland has been filled by the appoint- 
ment of Dr. W. V. Macfarlane, to succeed 
Professor D. H. K. Lee. For his Master of 
Arts degree from Canterbury University 
College, N.Z., in 1936, Professor Macfarlane 
did the first New Zealand work on trematode 
life cycles. As a parasitologist at the Animal 
Research Station at Wallaceville, N.Z., he then 
made a study of liver fluke, followed by field 
studies on sheep parasites. From 1939 to 1944 
Professor Macfarlane took the courses for a 
medical degree at the University of Otago; 
he presented the first N.Z. study of schisto- 
some dermatitis, and was awarded the Junior 
Medal in Clinical Medicine, the Colquhon Prize 
and Meddl, the Marjorie McCallum Memorial 
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14926. Anderson^ R. H. riie Trees of New 
South Wales. 1947. Second Edition, 45.3 pp. — 
The revised edition of this well-known work has 
been considerably enlarged, notably b^^ the inclusion 
of additional keys as aids to identification. These 
include keys to tlie species of Eucalyptus, to the 
larger species of Acacia, and to the families and 
genera of other trees in New South Wales. As in 
the first edition, the trees are described and their 
economic uses noted under the broad headings of 
the geographic areas of 'the State in which they are 
found. 

14927. Barton* E. V. Further Notes on the 
Orchids of the Western Winimera. \'ici. Nat., 
Ixv (8), 1948, 200. 

14928. Beadle* N. C. W. Studies in Wind 
Erosion, Part iii. Natural Regeneration on Scalded 
Surfaces. /. Soil Conseyv. Serv. iV.S.tP., iv (3), 
1948, 123- 134. — 'The course of natural regeneration 
under unstocked conditions is outlined for soft 
scalds, compacted clays and cemented sands. 
Succession is very slow, being most rapid on soft 
scalds and slowest on com[)actcd clays. Exclusion 
of stock for nine years liad little effect on the 
amount of pasturage produced. Annuals are 
usually but not always tlie juimary colonizer. 
A triplex semihaccatum is an importan t colonizer 
and of value in erosion control. Sandy hummocks 
in scalded areas support unstable plant com- 
munities unless over 167 yards wide. If grazed, 
smaller hummocks will decrease in size. 

14929. Beadle, N. C. W. Studies in Wind 
Erosion. Part iv. Reclamation of Scalds : General 
Considerations. J . Soil Conserv. Serv. N.S.W., 
iv (4), 1948, 160-170. — For reclamation of scalded 
surfaces, two factors at least must be carefully 
regulated, viz. concentration of seed and rate of 
infiltration of water. Ploughing is necessary, but 
perennials must be established in large numbers 
before recompaction of the soil is complete. 
Ecological data on the development of various 
plants as a result of different systems of ploughing 
and rainfall incidence are given. 

14930. Blake* S* T* 'The Vegetation of the 
Country Surrounding Somerset Dam. Qd, Nat., 
xiii (5), 1948, 94-98. — The Somerset Dam is 

situated on the Stanley River about 12 miles from 
Esk. The adjacent country is now chiefly valleys 
and steep mountains, the altitude varying from 
200 to 2,000 feet. The vegetation close to the dam 


is described and new records not noted in a previous 
paper (1939) on the di.sti ict arc listed with mention 
of the life-form and frequency of occurrence of each, 

14931. Blake* S. T, The Gramine^e in the 
Second Edition of Engler and Prantrs Die Natur- 
lichen Pllanzenfamilicn. Australian Herbarium 
Neves, ii, 1948, 7- 9. — A review. 

14932. Blake* S. T. Studies in Australian 
Apocynaceie and AsclepiadacetE. i. Proc. Roy. 
Soc. Qd., lix (8), 1948, 161-168.— Six new species 
are described in the geneia Cerbera. Wrightia, 
Parsonsia and Marsdenia. New combinations are 
j>ublished for five sj)ecies in Melodimis, Parsonsia, 
Cynanchium and Ty lop kora. One species of 

Cynanchium is sunk as a synonym of Sesamone 
eiliptica It.Br. 

14933. Blake* S, T. Studies in Queensland 
Grasses, iii. Proc. Roy. Soc. Qd., lix (7), 1948, 

153-160. -Records definite Queensland localities 

for a number of grasses, some of which have pre- 
viously been mentioned as occuriing in Queensland 
by various authors, but without mention of Ic^cality. 
Two new species, Eragrostis pergracilis and Eriochloa 
crebra, are described, one new name, Panicum 
bicoloratum, pro])osed, and the identit)' of some 
other species discussed. 

14934. Camp* W. H. Distribution Patterns in 
Modern Plants and the Problems of Ancient 
Dispersals. Ecological Monographs, 17, 1947, 

159 183. — The hypothesis is jmt forward that the 
pre.sent distribution of fossil and living floras can 
be accounted for on the basis of a southern origin 
with no greater complications than tliat which 
demands a northern origin. A study of distribution 
patterns in relation to basic jiliyletic plienomena 
points rather directly to a southern origin of the 
angiosperms. The hypothesis is illustrated with 
many distribution patterns including some drawn 
from families and generu represented in the 
Australian flora. 

14935. Carter* A. N, A Glo.ssarv of Tyj)e 
Nomenclature. Vic. Nat., Ixv'^ (4), 1948, 92. — TThe 
more important terms of typ^e nomenclature are 
defined for tlie convenience of those to whom more 
exhaustive treatments of the subject are not 
readily available. 

14936. Church, S. J. A Survey of Vegetable. 
Matter in the Wool Clip) of S.E. Australia. Proc. 
Roy. Soc. Victoria, lix (n.s.) (1), 1947, 53-62.— 
Vegetable matter from 123 .species of plants was 
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identified in the 800 samples of wool examined. 
The species found in 6 % or more of the samples 
from one or more zones are listed unless already 
recorded by Milthorpe in wool. 

14937. Coleman, Edith* Movement in Plants. 
Vic. Nat., Ixv ( 6 ), 1948, 114-117.^ — Growth move- 
ments and periodic movements observed in a 
number of pJant species are the subject of comment. 

14938. Coleman, Edith* Interesting Movement 
in Scented Alocasia, A. odora (Roxb.) C. Koch, 1854. 
Viet. Nat., Ixv (h), 1948, 138-140. — A change of 
shape of the spathe is observed in A. odora after 
poliination, resulting in closure at the constricted 
part so as to form a collar or shelf above the female 
flowers. On this pollen from the male flowers 
above the collar is deposited and may be removed 
by insects. 

14939. Condon, R* W* Miilga Death in the 
West Darling Country. J. Soil Conserv. Serv. 
N.S.W., V (ij, 1949, 7- 14. — The widespread death 
of trees of Miilga [Acacia aneura) and Leopard-wood 
[FUndersia maculosa) in the far western districts 
of New South Wales is noted. The appearance 
of the dead and dying trees is described and the 
possible causes analysed. It is thought that the 
trees are naturally not long-lived, and natural 
regeneration lias been prevented by stocking. 

14940. Curtis, W* M*, and Somerville, J* 
Boomer Marsh — A Preliminary Botanical ami 
Historical Survey, Pap. and Proc. Roy. Soc. Fas., 
1947, 1948, 161-157. — A botanical survey was 
made of a number of localities in the hope of 
supplying evidence as to the likely site of TasTiian's 
landing in Tasmania over 300 years ago, by com- 
parison of the jiresent flora with notes on plants 
found by T'asman's crew. Results suggest the 
probable place of the landing to have been at 
Boomer Marsh. This is a salt-marsh in which tlie 
following zones may be distinguished : ( 1 ) algal 

communities; ( 2 ) Zosicra associes ; ( 3 ) the 

saltings repre.sented by Salicornia australis and 
associated jjlants ; (4) stable meadow ; (5) ridges 
of .sand and shell ; ( 6 ) pans and creeks. 

14941. Curtis, Winifred M*, and Somerville, 
Janet* The Vegetation. A.S.Z.A.A.S. Handbook 
for Tasmania, Hobart, 1949, 51-67.—- Tasmania 
provides a wide range of habitats for plants. 
Variety in the vegetation is closely related to the 
varied climatic, physiographic and edaphic con- 
ditions. Sclerophyll forest is characteristic of 
regions of annual rainfall of less than 60 inches, and 
varies in its constituents with altitude and shelter. 
Temperate rain-forest requires a minimum rainfall 
of 60 inches for its development ; the most wide- 
spread species in it is N othofagus Cunninghamii, 
but .several other trees are locally abundant. 
The Austral-Montane Formation consists of dwarf- 
mountain forest, mountain .shrubbery, swamp, 
grassland and fell-field communities. 

14942. Davis, Gwenda L* Revision of the 
Genus Brachycome Cass. Part i. Australian Species. 
Proc. Linn. Soc^ N.S.W., Ixxiii (3-4),, 1948, 
142-241.— The distribution and affinities of the 
genus and component species are discussed, and 
definitions given of the various categories ^^ployed 
Characters 6 f the anther divide the species into 
two distinct groups here given the status of sub- 
genera. Affinity between certain species is recog- 
nized by the establishment of eleven superspecies 


within which specific trends are discussed. Ten 
new species are described, and the remaining forty- 
two are redescribed and lectotypes usually 
nominated. Synonymy, type selection and intra- 
specific variation are discussed under each species. 

14943. Eardlcy, C* M* Note on the Consultation 
of Russian Floras. Atistralasian Herbarium News, 
ii. 1948, 13-15. 

14944. Gardner, C* A* Contributiones Florae 
Australiae Occidentalis. xii. /. Roy. Soc. W A., 
xxxii, 1945-46 (published 1948), 75-79 . — Pilostyles 
Hamiltonn C. A. Gardn. (Rafflesiaceae) is described 
as new. It is the first record of any member of 
the family in Australia. The new genus Roycea 
[Chenopodiacece) is described with two species 
R. pycnophylloides C. A. Gardn. and R. spinescens 
C. A. CTardn. 

14946. Garnet, J. Ros* Excursion to Rushworth. 
Viet. Nat., Ixv (10), 1949, 224-234.— Part ii of 
this report contains a systematic enumeration of 
the vascular plants observed in the Rushworth 
district. Brief notes on the ecological communities 
observed are given. 

14946. Garnet, J* R, Lake Mountain Camp-Out. 
Vic. Nat., Ixv ( 1 ), 1948, 6-13. — Includes general 
notes on the vegetation of Lake Mountain in 
Victoria, some 11 miles from Maryville. 

14947. Gauba, E* Contributions to the Flora of 
South Australia. i. Vic. Nat., Ixv ( 6 ), 1948 
109-113 . — Panicum decompositum var. viflorum 
Gauba (Graminea^) and Corynothcca lateriflora 
var. laevisperma Gauba (TJliaceaj) are described as 
new. An amended description of Corynotheea 
lateriflora (R.Br.) F. Mu ell. is given with notes 
on its .structure. A few other grasses are recorded 
from Loveday in S.A., thus extending their known 
distribution. 

14948. Gauba, E. Contributions to the Flora of 
South Australia, ii. Viet. Nat., Ixv ( 7 ), 1948, 
163-168. — One new species, Kochia decipiens, 
and one new variety, Rhagodia nutans var. oxycarpa, 
are described. A new combination in specific 
rank, Kochia erioclada, is made based on K. triptera 
var. erioclada Bentli. Two species of Atriplex are 
also discussed. 

14949. Gauba, E* Contributions to the Flora 
of South Australia, iii. Viet. Nat., Ixv ( 8 ), 1948, 
183-186. — Two varieties, viz. Phyllanthus lacunar ius 
var, deuterocalyx and Brachycome ciliaris var. 
brachyglossa, are described as new. Several other 
species are discussed in the light of the author's 
own collections. 

14960. Gilbert, L* Natural History of Ghoast 
Town. Viet. Nat., Ixv (5), 1948, 123-24. — Notes 
on the flora found near the small town of Copeland, 
about 10 miles west of Gloucester, N.S.W, 

14961. J*R*G* A New Locality Record of the 
Elbow Orchid. Viet. Nat., Ixiv (12), 1948, 246-247. — 
Spiculae Huntiana is recorded from the Plenty 
Ranges at Kingslake in Victoria, and other Victorian 
records are mentioned. It is a terrestrial orchid 
which is evidently a holosoprophyte, 

14962. Hartley, W* Nomenclature of Naturalised 
Plants. Australasian Herbarium News, ii, 1948, 
6-7. 

14963. Hunt, T* Family Orchidaceae, A New 
Species from North Queensland. Nth. Qd. Nat., 
XV (87), 1948, 26-26 , — Dendrobium Giddinsii is 
described and figured. 
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14954. Imperata cylindrical Taxonomy, Dis- 
tribution, Economic Significance and Control. 
Imp. Ag. Buy., Joint Public. No. 7, 1944, pp. 63. — 
A series of articles by a number of authors on this 
grass species. It is widely distributed in tropical 
and subtropical lands, and often has adverse effects 
on economic crops. It can be used for thatching, 
paper-making and soil conservation. Methods of 
control are outlined. 

14955. Kieleyt T, Preliminary Studies on 
Guignardia citricarpa n. sp. The Ascigerous Stage 
of Phonia ciiricarpa McAlp. and its Relation to 
Black Spot of Citrus. Proc. Linn. Soc. N.S.W., 
Ixxiii (6-6), 1948 (issued 1949), 249-292.— 

Guignardia citricarpa is described from Gosford, 
N.S.W. The imperfect stage, Phoma citricarpa 
McAlp., has been long known as being associated 
with the Black Spot disease of citrus fruits. The 
different types of lesions caused are classified and 
progress through the seasons discussed. Pycnidia, 
spermogunia, pycnidio-sclerotia and asci have 
been found on dead leaves. The biology of the 
fungus, its significance in citrus culture, and 
methods of control are extensively discussed. 

14956. Lce» Alma T« The Genus Swahisona. 
Contributions from the New South Wales National 
Herbarium, i (4), 1948, 131-271.-- A systematic 
revision of this Australian genus of the Leguminosie, 
based on an examination of all the major Australian 
collections. Idfty-two species are enumerated and 
de.scribed with full synonymy and distribution 
notes. Type specimens are designated. Dis- 
tribution maps of each .species aid in recognition 
of many cases of correlation between geographical 
areas and morphological variation within polytypic 
species. A number of subspecies are recognized to 
designate the.se “ geographic races," while other 
variants are recognized as varieties. Historical 
and economic notes are given, the genus containing 
a few species whicli are poisonous to stock. The 
diagnostic features are discus.sed in some detail. A 
“ natural " key to the groups of .species, and an 
" artificial " key for convenient identification of 
the .species are provided. 

14957. Lcct R* D. “ Cup-FJowers." Viet. Nat., 
Ixv (7), 1948, 177-178. — A note on the occurrence 
of Angianthus Preissianus near a salt-mar.sh in 
Victoria. 

14958. Mayt Valeric, The Algal Genus 
Gracilaria in Australia. Comm. Austr. C.S.I.R. 
Bull. 235, 1948, pp. 63. — The criteria of value in 
the study of Gracilaria and the taxonomic procedure 
adopted are discussed. A series of polytypic 
species occurs in Australian waters. The species 
and forms are enumerated, described and compared. 
Some species have been reduced to subspecific 
status. Forms described as new are G. confervoides 
f. ecortica and f. tumida, G. lichenoides f. complanata, 
G. Textorii f. tenuis, G. secundata f. pseudoflagel- 
lifera and f. compacta, G. Harveyana f. ncma. 
Where possible, relationships between Australian 
and various exotic species and forms are suggested. 
Keys to the species and forms are given. 

14959. May^ Valerie. The Seaweeds of South 
Australia. The Red Seaweeds by A. H. S. Lucas 
and Mrs. Perrin. Australasian Herbarium News, 
ii, 1948, 13. — A review. 

14960. Mayt Valeric, Studies on Marine Alg®. 
iv. Further Geographical Records. Proc. Linn. 


Soc. N.S.W., Ixxiii (5-6), 1948 (issued 1949), 

293—297 . — Hormothamnion enter omorphoides and 
Curdiea crateriformis are recorded for the first 
time in Australia. Certain collections extending the 
known range of other .species in Australian waters 
are reported. C ole ar thrum Muelleri is excluded 
from algae known from New South Wales. 

14961. Merrill, E, D, Neolitsea (Bentham) 
Merrill, Nomen Conservandum Propositum. J. 
Arnold, Arboretum, xxix (2), 1948, 198-201. — 

Reasons are given for conserving Neolitsea against 
Bryantca Rafinesque. The Australian species 
generally known here as Litsea dealbata is placed 
in the genus Neolitsea, and the appropriate com- 
bination made. 

14962. Morris, P. F. " Edible PI. ts in North 
Queensland." Viet Nat., Ixv (5), 1948, 126. — A 
review of a brexhure under the above title by 
H. Flecker and S. E. Stephens. 

14963. Mort, G, W. Stabilisation and Re- 
vegetation of Sand Drift, The Entrance North, 
Tuggerah I.akes. J. Soil. Conserv. Serv. N.S.W., 
w (3), 1948, 139-146. — An account of sand dune 
control effected by a combination of mechanical 
reshaping of the dune, laying of tea-tree brush to 
effect temporary surface protection, and planting 
with a number of plant species enumerated. The 
suitability of the various species is discu.ssed. 

14964. Muir, E. T. Orchids of the W'estern 
Wimmera. Viet. Nat., Ixv (1), 1948, 18-20. — 
Thirty-six species have been recorded from this 
district in Victoria, and are here listed. Notes on 
the distribution of the spec ies are also given. 

14965. Muir, E. T, West Wimmera Orchids. 
Viet. Nat., Ixv (9), 1949, 215. 

14966. Nicholls, W, H. Two New Species of 
Orchids from Tasmania. Viet. Nat., Ixiv (12), 
1948, 231-234 . — Caladenia caudata and Praso- 

phyllum concinnum are described and figured. 

14967. Nicholls, W, G. Other records of the 
Elbow Orchid. Viet. Nat., Ixiv (12), 1948, 247. — 
Records of the collection of this orchid in Victoria 
in localities additional to those mentioned by J.R.G. 
in this issue. 

14968. Nicholls, W, H, Reappearance of a 
"Lost" Orchid. \^ict. Nat., Ixv (5), 1948, 
120-122.- — All emended de.scription of Prasophyllum 
br achy st achy um Lindl. is given and the species 
illustrated. The distinctness of this species lias at 
times been doubted, and records of its occurrence 
have often been based on misdeterminations. I 1 
is restricted to Tasmania, wliere it was first collected 
and has since recently been noticed. Records of 
its occurrence on the mainland of Australia are 
discredited. 

14969. Osborn, Joy E, M, The Structure and 
Life Hi.story oi Hormosira banksii (Turner) Decaisne. 
Trans, and Proc. Roy. Soc. N.Z., Ixxvii (1), 1948, 
47-71. — In Australasia the browm alga Hormosira 
banksii inhabits rock platforms and rocks between 
tide-marks. Hormosira is dioecious and fertile 
all the year round. The cryptostomata are all 
potential sexual conceptacles. The oogonium 
contains four functional ova. The developmen 
of the antheridium is traced, and the process of 
fertilization described. The fusion nucleus is formed 
within one hour after the sperm has had access 
to the ovum. The early stages in the development 
of the sporeling are described. The vegetative 
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tlk«ilt3fi iB'4i|>k>ld and the haploid phase is confined 
to organs. The gametic-zygotic chromo- 

SOtno ^timbers are tentatively determined as 12-24. 

14^70. Raymcnt, T* Notes on the Pollination 
03f Trigger- Plants. Viet. Nat., Ixv (5), 1948,' 
118-1 J 9. — Several genera of bees trip the trigger 
of Stylidium gramini folium, but the Western 
Australian species are pollinated by four genera of 
flies. After flowers of the former had been 

tripped with a pin, all regained their original 
position within 15 minutes. After that stimulation 
will not cause them to “ fire “ until sufficient ripe 
pollen grains have accumulated. When ripe grains 
have accumulated, any slight stimulus brings about 
a discharge. 

14971. Reeder, John R. The Gramineae- 
PanicoidejE of New Guinea. J. Arnold Arboretum, 
xxix (.3), 1948, 267-319. — This paper contains keys 
to and descriptions of the genera and species of the 
Panicoideae known to occur in New Guinea. Many 
of the species are widespread, or of tropical dis- 
tribution, and the paper should prove of interest 
to workers on the group, e.specially in tropical 
Australia. 

14972. Rupp, H* M* R. Tlie Monotypic Orchids 
of Australia and Tasmania. Viet. Nat., Ixv (2), 
1948, 36-37. — Eleven genera of orchids in Australia 
are monotypic. These are enumerated, with brief 
notes on each. They are Orthoceras, Goadbyella, 
Corunastylis, Townsonia, \Rimacola, Burnetiia, 
Leptoceras, Rhizanthella, Cryptanthemis, Drymo- 
anthus and Mobilahium. 

14973. Rupp, H. M. R, Taxonomic Difficulties 
in the Genus Diuris. Viet. Nat., Ixiv (12), 1948, 
241-243. — With the increase of material collected, 
this genus is becoming more difficult from the 
taxonomic standpoint. Many of the forms are 
peculiar to New Siiuth Wales. While some of these 
may be mere local variants, others cannot po.ssibly 
be regarded as variants of previously described 
species. In addition to describing carefully the 
type of the species, authors should indicate that 
variants may occur. Some collections indicate 
that natural hybridization occurs. 

14974. Rupp, H. M. R. What is Caladenia 
^acilis R.Br. .? Viet. Nat., Ixv (7), 1948, 173-176— 
The author considers that the orchid which has 
been erroneously known as “ C. testacea " in 
Tasmania is really C. gracilis R.Br,, and presents 
evidence in support of his conclusion. 

14976. Rupp, H* M. R. Some Notes on the 
Distribution of Orchids. Species Common to North 
Queensland and S.E. Australia. Nth. Qd. Nat., 
xvi (89), 1948, 2-6. 

14976. Rupp, H* M. R, Oheronia Muelleriana 
Schlr. Qd. Nat., xiii (6), 1948, 116-119.— The 
nomenclatural history of this orchid is di.scussed, 
and differences enumerated between it and O. 
iridifolia Lindl., a species with which it was at 
one time linked. 

14977. Rupp, H* M* R. The Section Genoplesium 
in the Genus Prasophyllum (Orchidaceag) . Viet. 
Nat,, Ixv (6), 1948, 141-152. — Five new species, 

P. anomalum, P. Bowdenae, P. mueronatum, 

P. mollisstmum and P, obovaium, and one new 
variety, P. Morrissii var. intermedium^ are 
described, A new name is created, viz. P. exiguum, 
based on P. rufum Fitz., non R.Br. A number of 
recent collections of Prasophyllum spp. are recorded 


and a key to the section Genoplesium is provided. 
A morphological comparison is made between 
P. anomalum and Corunastylis apostasioides Fitz., 
both of which are devoid of the characteristic 
fusion of anther and stigma into a single structure 
found in the Orchidaceae. 

14978. Sealy, J. R*. Prostanthera melissijolia 
var. parvifolia. Bot. Mag., clxiv (4), 1948, t. 9687. — 
This new variety is described and figured. The 
species of Prostanthera belonging to the series 
Racemosae Benth. of Section Euprostanthera Benth. 
are reviewed. 

14979. Smith- White, S* Cytological Studies 
in the Myrtaceae. ii. Chromosome Numbers in the 
Leptospermoidese and Myrtoideae. Proc. Linn. 
Soc. N.S.W., Ixxiii (1-2), 1948, 16-36. — Previous 
records of chromo.some numbers in the Myrtaceae. 
Reports of haploid numbers of 10 and 14 are 
probably erroneous. Chromo.some numbers are 
reported for 13 genera and 63 species representative 
of the taxonomic subdivisions of the Lepto- 
spermoideai and Myrtaceie. The majority are 
normal diploids with a haploid chromose set of 11. 
There is evidence that the basic set of 11 is a 
derived one, probably from an original primitive 
set of six. Secondary polyploidy has operated at 
.some early stage in the evolution of the family. 
The nature of .species within the family is discussed. 
Most species show evidences of structural cliromo- 
somal changes giving rise to rare chromosome 
bridges. Polyploidy has been responsible only 
for a very iimited degree of speciation. Five 
tetraphoids are reported, of which three are in 
Eugenia. 

14980. Smith- White, S, A Survey of Chromo- 
some Numbers in the Epacridaceae. ’ Proc. Linn. 
Soc. N.S.W., Ixxiii (1-2), 1948, 37-66. — Chromo- 
some numbers are reported for 13 genera and 36 
species of the Epacridacete. Haploid numbers of 
4, 6, 7, 8, 9, 10, 12, 13 and 24 were found. The 
ba.sic number is con.sidered to be 4, and alterations 
have established a secondary basic set of 6. The 
morphology, cytology and geographical distribution 
of the family is discussed. A polyphyletic origin 
is postulated, in which the Styphelieae and 
Epacridese have had separate origins from basic 
Ericales stock, and the Styphelieie is not derived 
from the Epacrideae. An unusual polarized type of 
pollen development is described for Styphelia 
and related genera. 

14981. Sprague, T* A» International Rules of 
Botanical Nomenclature Supplement, embodying 
the alterations made at Amsterdam in 1935. 28 pp., 
cyclostyled, 1948. — The present supplement by the 
Rapporteur General of the Congress embodies the 
alterations made at the Sixth International 
Botanical Congress in 1935. It is based on the 
• ' Synopsis of Proposals Concerning Nomenclature " 
submitted to that Congress, the “ Report of the 
Subsection of Nomenclature containing the 
decisions reached, and on a typescript embodying 
the special provisions concerning names of fossil 
plants adopted by the Section of Paleobotany and 
accepted by the Congress. The latter is here printed 
as Appendix VIII of the International Rules. 

14982. Stewart, H* C* E* An Australian Plant 
m Great Britain. Viet. Nat., Ixiv (12), 1948, 
244-245.- — A note on Veronica Derwentia and its 
distribution in Victoria. Its greater use as a 
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horticultural subject is urged. Its survival in 
open ground through the winter in London is 
recorded. 

14983. LM*W* A Curious Spinifex. Viet. Nat., 
Ixv (1), 1948, 21. — A note on Spinifex hirsutus, 
with a photograph of the flowering heads. This 
grass is common on the sandy coastline of southern 
and eastern Australia, Tasmania and New Zealand. 

14984. Wakefield, N. A„ and Willis, h H. 

Victorian Fern and Clubmoss Records, i. Viet. 
Nat., Ixv (9), 1949, 215-217. — Notes on the regional 
distribution of eleven rare or noteworthy Victorian 
pteridophytes. 

14986. Wakefield, N. A* Fast Gippsland 
Orchids. Viet. Nat., Ixv (9). 1949, 218-219.— 
Some additional records and notes. 

14986. Watson, A, E. The Casuarina. Aust. 
Nat., xi (7), 1948, 188-189. — A popular comment 
on the “ Sh e-oaks." 

14987. Watson, Ina. The Green Flag. Viet. Nat., 
Ixv (3), 1948, 60-67. — A short and interesting 
account of the lives of Carl Linnaeus and of Jean 
Bapti.ste Lamarck, and of their contributions to 
the study of biological science. 

14988. Watson, E. M, The Fs.sential Oils of the 
Western Australian Encalypis. l*art viii. The Oils 
of Eucalyptus campespe S. Moore and E. Kochii 
Maiden et Blakely. With a Note on E. campespe 
by C. A. Gardner. J. Roy. Soc. W.A., xxxi, 1944 -45 
(published 1948), 33-3rV. 

14989. White, C. T* A Now Species of Austro- 
haileya (Austrobaileyacea') from Australia. 
J. Arnold Arhoreium, xxix (3), 1948, 255-256. — 
A. maculata is de.scribcd from north Queensland. 
When first described, this genus was provisionally 
placed in the Magnolicicca\ It was later made the 
type of a subfamily of the Dilleniacea* by Croizat, 
who subsequently gave it full family rank. 

14990. Williams, R« F* An Krological Study 
near Beraking Forest Station. }. Roy. Soc. W.A., 
xxxi, 1944-45 (published 1948), 19-27.— The 


sclerophyll forest communities of the area are 
mapped and described. These are tentatively 
classified as the Eucalyptus marginata, the E. 
calophylla-E . reduca and the E. patens associations 
respectively. It is considered that these units 
are too heterogeneous to be styled plant associa- 
tions, and suggested that they are more accurately 
described as edaphic variants. Distribution of the 
communities may be determined by edaphic factors. 

14991. Willis, J. H. Vascular Flora of the Lake 
Mountain Alps. Viet. Nat., Ixv (1), 1948, 14 -17. — 
Lake Mountain lies between the heads of the 
Roysten River and the Cumberland River in 
Victoria. Much of it is above 4,600 feet and 
carries a distinctly alpine flora. A s systematic 
enumeration of the species noted is giv<e 

14992. Willis, J. H. Beenak Fungus Foray. 
Viet. Nat., Ixv (3), 1948, 69-70. 

14993. Willis, J. H. On the Nature and Dis- 
tribution of " Moonah " {Melaleuca puhescens 
Schauer). Viet. Nat., Ixv (4), 1948, 76- d4. — The 
afiinities and synonymy of M. puhescens is drscussed 
and reference made to its one-time confusion with 
M. Preissiana Schauer. of W.A. Its known 
distribufion is mapped, and some information 
su]')plied as to its ecology. AJ . pubcscens woodland 
on Flinders Island is compared with that of 
M. armillaris on Kodondo Island, 

14994. Willis, J. H. Meissner or Meisner. Viet. 
Nat., Ixv (5), 1948, 122. -Further evidence is put 
forward to show that the name of this nineteenth 
century botanist should be spelled Meissner, not 
Meisner as concluded by the same author in the 
Viet. Nat., 1943. 

14995. Willis, J* Ferdinand von Mueller. 

Nestor of Australian Botany. Austr. J. Sci., 
X (5), 1948, 136-140.- A biograpliical sketch of this 
famous botanist, with notes on his travels in 
Australia. 

14996. Willis, J. H. Winter Botanizing on the 
Mugga Mugga, Canbei ia. I /r/. Nat., Ixv" (8), 1948, 
192-195. 


GEOLOGY. 

Hon. Abstractors : (1) R. O. Chalmers, (2) H. O. Fletcher. 


1. GENERAL GEOLOGY. 

14998. Baker, G. Heavy Black Sands on Some. 
Victorian Beaches. /. Sed. Petr., xv (1), 1945, 
11-19. — The mineral compositions and grain size 
variations of the heavy black sands found on certain 
marine beaches in Victoria are described. The 
nature of the heavy beach sands and the probable 
source of their constituents are indicated. 

14999. Baker, G. Phosphate" Deposits near 
Princetown, Victoria, Australia. J. Sed. Petr., 
XV (3), 1945, 88- 92. — A one to three-foot bed 
containing nodules of calcium phosphate exposed 
in a sea cliff on the south coast of western Victoria 
is described. The bed is Miocene age. The P 2 O 6 
content of one nodule was found to be 15 '08%. 
The deposit is not considered to have economic 
importance at the present time. 

16000. Baker, G., and Frostick, A. C. Pisoliths 
and Ooliths from some Australian Caves and Mines. 
J. Sed. Petr., xvii (2), 1947, 39-67. — The occur- 
rence, nature and origin of calcareous concretions, 
principally of the pisolithic type, are described from 


caves in the following localities : (i) near Cape 

S'chanck lighthouse on the south coast of the 
Mornington Peninsula, soutli t entral Victoria ; 
(ii) the Murrendal ( aVes near Buchan in E. 
Victoria ; (iii) Cliillagoe, Queensland. Mines from 
which they are described are [a) Bendigo, {h) St. 
Arnaud in the Wimmera district of Victoria, 
(r) I larrietville in the north-eastern district of 
Victoria, {d) Broken Mill, and (c) Ballarat. 

15001. Ball, C. W. The Heavy Mineral As- 
semblages of some Bundamba and Walloon 
Saiuistones. Proc. Roy. Soc. Qd., Iviii, 1946, 67 -70. 

15002. Beasley, A. W. Heavy Mineral Beach 
Sands of Southern Queensland. Proc. Roy. Soc. 
Qd., lix, 1948, 109-140. — An account is given of 
the nature, distribution and extent, and manner of 
formation of the heavy mineral beach sand deposits 
from Caloundra in southern Queensland soutli wards 
to the New South Wales border. 

16003. Blanchard, R, Some Pipe Deposits of 
Eastern Australia. Econ. Geol., xlii (3), 1947, 
265-304. — Two general classes of pipes are dealt 



26 


SUPPLEMENT TO THE AUSTRALIAN JOURNAL OF SCIENCE 


JUNE 


with, those in granite yielding molybdenite, 
bismuth, wolframite and cassiterite, and those in 
altered sedimentaries or volcanics yielding copper 
and silver-lead-zinc sulphides. The distribution 
of the ore minerals in the pipes is dealt with. 

15004. Carroll, Dorothy. Heavy Residues of 
Soils from the Lower Ord River Valley, Western 
Australia. J. Sed. Petr., xvii (1), 1947, 8-17. — 
The heavy detrital* minerals in several types of 
alluvial .soil and one type derived from the dis- 
integration of sandstones are described, and their 
value as indicators of the source material of the 
alluvium discussed. 

15005. Carroll, Dorothy, and Jones, N. K. 

Laterite Developed on Acid Rocks in South-western 
Australia. Soil Science, Ixiv (1), 1947, 1-15. — - 
Three profiles representative of high-level laterite 
developed on gneissic and granitic rocks are 
described. Chemical and mineralogical examination 
was made, and details are given of the techniques 
employed. 

16006. Clarke, E. dc C., and Tcichcrt, C* 

Cretaceous Stratigraphy of the Lower Murchison 
River Area, Western Australia. /. Roy. Soc. 
W. Aiist., xxxii, 1945-46, 19-46. — The name 

Murchison House Series is here proposed for the 
succession of sedimentary rocks which occurs on 
both sides of tlie Murchison River. The minimum 
thickness of the series as seen in the area is at least 
750 feet. The subdivisions comprise sandstones, 
shales, glauconitic shales, and chalk with phosphatic 
nodules. 

15007. Clarke, E. dc C., Tcichcrt, C., and 
McWhac, J. R. H. Tertiary Deposits near Norse- 
man, Western Australia. /. Roy. Soc. W. Aust., 
xxxii, 1945-46, 85-101. — It is considered that the 
Norseman sediments are remnants of a sheet that 
must once liave covered a considerable area of the 
southern part of the Western Australian shield. 
They consist of spongolite, dolomite and limestone 
and are considered to have been deposited during 
the Miocene transgression. 

15008. Colditz, Margaret J. The Petrology of 
the Silurian Volcanic Sequence at Wellington, 
N.S.W. Proc. Roy. Soc. N.S.W., Ixxxi (3), 1947, 
180-197. — Lava types have been classed as trachy- 
andesites, andesites, basalts and trachybasalts 
and these show genetic relationships with augite- 
lamprophyre sills elsewhere in the district. 
There is evidence of much deuteric activity during 
extrusion. Pyroclastic rocks are interbedded. 
Correlation is made with similar rock types at 
Blayney, Lucknow, Forbes and Parkes. 

15009. Connah, T. H. Reconnaissance Survey 
of Black Sand Deposits, South-East Queensland. 
Qd. Govt. Min. /., xlix, July, 1948, 223-246. — The 
reconnaissance survey covered over 20 miles of 
ocean beaches and a number of areas have been 
set aside as being worth closer investigation. 

15010. Cotton, C. A. Query as to the Tempo of 
Australian Denudation. GeoL Mag., Ixxxv (1), 
1948, 54-^56. — The writer queries the assigning of 
a Pliocene age to the peneplanation of Western 
Australia by Teichert in his paper on tho Strati- 
graphy of^ Western Australia (Abs.). Com- 
pared with eastern Australia, the rate of 
peneplanation in Western Australia has been 
unbelievably rapid, if this is the case. 


16011. Crocker, R* L* Post-Miocene Climatic 
and Geologic History and its Significance in 
Relation to the Genesis of the Major Soil Types of 
South Australia. C.S.I.R. Bull. No. 193, 1946, 
pp. 56. 

15012. Edwards, A* B, Solid Solution of 
Tetrahedrite in Chalcopyrite and Bornite. Proc. 
Austr. Inst. Min. Met., Nos. 143-144, 1946, 

141-166. — A tetrahedrite-chalcopyrite intergrowth 
apparently the product of unmixing of a solid 
solution, is described from the New Thologolong 
tungsten lode in north-eastern Victoria, and a 
tetrahedrite-bornite intergrowth, of similar origin, 
is described from the Pine Valley copper mine at 
Mirani. near Mackay, Queensland. 

15013. Fairbridge, R, W. Notes on the Geo- 
morphology of the Pelsart Group of the Houtman's 
Abrolhos Islands. J. Roy. Soc. W. Aust., xxxiii, 
1946 47, 1-36. — -Observations on the reefs and 
submarine topography of the great central lagoon 
are studied in the light of the general plan and 
situation of the Pelsart Group near the edge of 
the Western Australian continental shelf. Special 
attention is paid to constructional and destructional 
processes in controlling tlie development of the 
reefs. E astatic variations in sea-level are recognized 
and correlated. 

15014. Fairbridge, R. W. Possible Cau.ses of 
Intraformational Disturbances in the Carboniferous 
Varve Rocks of Australia. Proc. Roy. Soc. N.S.W., 
Ixxxi (2), 1947, 99-121. — The bulk of intra- 

formational folded beds in the Carboniferous of 
Australia exhibit recognized characteristics of 
gravitational slumping and relatively few suggest 
direct glacial impact. The slumping is probably 
due to the release of water from impounded glacial 
lakes, overloading and other well recognized causes. 

15015. Fairbridge, R» W., and Gill, E. D. 
The Study of Eustatic Changes of Sea-level. Aust. 
J. Sci., x (3), 1947, 63-67. — The aim of this article 
is to indicate the suitability of Australia for the 
study of eustatism, to suggest the datum from 
which all rises and falls in sea-level should be 
measured, and to outline the types of evidence of 
eustatic change to be found in Australia. 

15016. Fisher, N* H* The Fineness of (iold, 
with Special Reference to the Morobe Goldfield, 
New Guinea. Part i. Econ. Geol., xl (7), 1945, 
449-495. Part ii. Econ. Geol., xl (8), 1945, 

537-563. — Deals with the manner in which the 
fineness of the gold varies in different parts of the 
field, the gold itself being mostly derived from 
alluvial operations. 

15017. Garrctty, M. D», and Blanchard, R. 

Post Mine Leaching of Galena and Marmatite at 
Broken Hill. Econ. Geol., xxxvii (5), 1942, 

366-407. — Galena and the lead minerals as a whole 
are being leached preferentially and with greater 
rapidity than are marmatite and the zinc minerals 
as a whole. The phenomenon is not uncommon 
elsewhere in the Broken Hill district, but has been 
studied in detail only in the current stoping section 
of the North mine. Possible causes for preferential 
leaching of the lead minerals over the zinc are 
discussed, but a wholly satisfying explanation has 
not been reached. The more abundant leaching 
within the Northern ore body is believed to be in 
part due to the time lag resulting from the level 
development policy pursued at the North mine. 
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A description is given of leached derivatives of 
fluorite which are conspicuously developed at 
Broken Hill. 

15018. Gill, E* D» Some Features of the Coast- 
line between Port Fairy and Peterborough, Victoria. 
Pyoc. Roy. Soc. Viet., Iviii (1--2), 1947, 37-42. — 
Three types of coastline (mobile dune, consolidated 
dune limestone, and Miocene marine limestone) 
are described, with comment on the geological 
succession. Further evidence of a relative eustatic 
fall in sea-level of the order of 15 feet is adduced. 
Evidences of both drier and wetter climates have 
been found. 

15019. Gill, E« D» Kcklin Hill— A Volcano in 
the Western District of Victoria. Viet. Nat., 
Ixiv (7), 1947, 130-134. — As far as the author is 
aware no reference has hitherto been made to this 
extinct volcano. The remnants of the tuff rim 
h^ve formed two hills, a high one to the cast and a 
low one to the west. The large crater (over half 
a mile in diameter) is swampy and filled with peat. 

15020. Gill, E. D. Geology of the Point 
Lonsdale-fjueensciiff Area, Victoria. Vict. Nat., 
Ixv, June, 1948, 2-TO.- — The Point and (jueensclilf 
are of dune limestone (aiolianite) and the country 
immediately behind consists of sand and shell beds 
deposited during a previous |>eriod of higher 
sea-level. 

15021. Gradwell, R. Some Deuteric C'hanges in 
the Knoggera Granite. Proc. Roy. Soc. Qd., Kiii, 

1946, 61- 70. — A .small unusual part of the Knoggera 
Granite was investigated to determine its origin. 
It is thought to liave been formed by the action of 
gases or vapours on the main granite mass during a 
late stage of the magmatic cooling. Other .small 
differentiates are described, and direct evidence for 
the origin of some of the associated deuteric minerals 
is produced. 

15022. Hanlon, F. N, Geology of the Ashford 
Coalfield. Pvoc. Roy. Soc. N.S.W., Ixxxi (1), 

1947, 24 33. — These coal measures outcrop in a 
narrow discontinuous belt over a distance of 50 
miles from the Queensland border to Inverell. 
They overlie Carboniferous (?) rocks unconform- 
ably. Granite occurs but its relationship to the 
coal measures cannot be seen. Oligocene (?) ba.salts 
cover most of the southern portion of the area. 

15023. Hanlon, F. N* A Magnetic Survey in the 
Vicinity of the Volcanic Neck at Dundas, N.S.W. 
Pioe. Roy. Soe. N.S.W., Ixxxi (1), 1947, 69-76. — 
A magnetometric survey has showm three areas 
adjacent to the neck which seem to have been 
intruded by igneous rocks. These intru.sions are 
probably basalt dykes which have w'^eathered 
outcrops and tend to .split and follow irregular 
fractures in the country rock. 

15024. Hanlon, F* N. Geology of the North- 
Western Coalfield. Part i. Geology of the Willow^ 
Tree District. Proe. Roy. Soc. N.S.W., Ixxxi (4), 
1947, 280-286. — The Permian rocks in this area 
form the south-western flank of an anticline w^ho.se 
core consists of Carboniferous strata. The Permian 
probably comprises the equivalents of the Low^er 
Marine, Lower Coal, Upper Marine and Tomago 
Stages. The Triassic was laid down uncon form ably 
on the eroded edges of the Permian strata along the 
south-western boundary. 

15025. Hanlon, F, N* Geology of the North- 
Western Coalfield. Part ii. Geology of the Willow 


Tree-Temi District. Proc. Roy. Soc. N.S.W., 
Ixxxi (4), 1947, 287-291. — The area consists of 
Carboniferous, Permian and Triassic rocks. The 
Carboniferous forms the core of an anticlinal zone 
and the north-eastern flank of the Temi Basin, 
which is occupied by sediments and volcanics of 
Lower Marine age. 

15026. Hanlon, F. N. Geology of the North- 
Western Coalfield. i*art iii. Geology of the Mur- 
rurundi-Temi District. Proc. Roy. Soc. N.S.W., 
Ixxxi (4), 1947, 292.— The area is divided into two 
portions by an east- west thrust fault and comprises 
a synclinal zone flanked by an anticlinal zone. 
Outcrops consist of Carboniferous, Permian, Triassic 
and Jurassic strata, together with Tertiary 
intrusions and flows. The. main olding and 
faulting w^as probably late lY'rmian age, but further 
considerafjle movement took place along the thrust 
at least as late as Jurassic and probably during 
Tertiary time. 

15027. Harris, W. J., and Thomas, D. E* 

The Geology of Campbelltown. Alin. Geol. J . Vict., 
iii (3), 1948, 46 -54.- —This paper deals with the 
clo.sely folded Ordovician strata of the area with 
reference to graptolite fisseinblages. Permian 
glacial beds and Tertiary volcanic rocks are also 
described. 

15028. Hills, E. S. The Metalliferous Geo- 
chemical Zones of Australia. Econ. Geol., xlii (5), 
1947, 478-491.-' Spot maps showing recorded 

occurrences of minerals containing certain elements 
as essential oi' im})ortant constituents have been 
prepared in an attempt to discover and delimit the 
main metalogenetic provinces (>f Australia. (Cor- 
relation with geological events is clear in a broad 
way and it is shown that in Paheozoic and later 
times there has been a jirogressive shift in the 
location of successively developed ore-zones from 
wx»st to ea.st in eastern Australia. 

15029. Hills, E. S., and Thomas, D. E. 

Fissuring in Sandstones. Econ. Geol., xl (1), 1945, 
51-61. — The struct\u-e known as “fissuring” is 
widely developed iti sandstones interbedded with 
slates in the closely fokled marine Ordovician rocks 
of the goldflelds of central \dctoria. Fj.ssures are 
described and interpreted as flow^ layers analogous 
to those formed in plastically deformed metals. In 
fissured sandstones, two cornple’uentary sets of 
microscopical shearing planes are jnesent, with the 
bisectrix of the acute dihedral angle between them 
normal to the bedding. 1^'issures form in both of 
these shearing directions and also in the plane of the 
flattening of the rcick. Glosely spaced fissures in 
sand.stones and puckered arenaceous laminai in 
slates are used in field work to indicate fold axes 
whose dip readings are difficult to obtain, and it is 
also suggested that basal deformations of sandstones 
may be used as a guide to faultings in disturbed 
strata. 

15030. Jones, O* A. Presidential Address : Gre 
Genesis in (Queensland. Proc. Roy. Soc. Qd., 
lix (1), 1947, 1-91. — The main conclusion reached 
in this important compilation is that in (Queensland 
there w'ere four metallogenetic epochs, the Cloncurry 
(Late Pre-Cambrian), the Herberton (Late Devonian 
or Lower Carboniferous), the Crympie (Late Permian 
to Tria.ssic), the Maryborough (Upper Cretaceous). 
All of these were associated with orogenesis. Some 
of these occurred in other States, and conversely 
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there were additional epochs in which ores were 
formed in other States but not in Queensland. 
With the passage of time the locus of ore deposition 
moved east and north-east, so that ore deposits of 
the Tertiary are found only in New Guinea and New 
Caledonia, the area of the circum- Australian 
geosyncline. 

15031. Mawson, D, The Adelaide Series as 
Developed Along the Western Margin of the 
Flinders Ranges. Trans. Roy. Soc. S. Aust., 
Ixxi (2), 1947, 259-280. — The.se sediments which 
accumulated on the western side of the great 
geosyncline which had develoj)ed off the eastern 
margin of Yilgarnia during late Proterozoic to 
Middle Cambrian time, are of upper Proterozoic 
age, and equivalent to the Adelaide vSeries and the 
Nullagine Series. Attention is drawn to a remark- 
able correspondence, so far as the broader features 
of sedimentation arc concerned, of tlie Australian 
record with that of South and Equatorial Africa. 

15032. McRobertSt H* M. The General Geology 
of the Bombala Di.strict. Proc. Roy. Soc. N.S.IV., 
Ixxxi (4), 1948, 248-205. — A plutonic complex of 
Kanimbla age intrudes upper Ordovician slates 
and upper Devonian red-beds. There are three 
main intrusion.s consisting of quartz mica diorite, 
granodiorite and biotite granite. An as.sociated 
highly acid dyke^warm, frequently carrying garnet, 
is also described, 'rertiary sediments and basalt 
cover much of the area. 

15033. McWhaCt J. R. H. The Geology and 
Physiography of the Lawnswood Area. J. Roy. 
Soc. W. Aust., xxxii, 1945-46, 49-74. — This area is 
composed of pelitic and psammitic meta-.sediments 
with intercalated layers of acid and basic igneous 
rocks all of which have suffered sillimanite zone 
regional metamorpliism. These are eaily Pre- 
Cambrian rocks of the Jimpeixling Series. 

15034. Miles, K* R. Some Western Australian 
Lamprophyres. J. Roy. Soc. W. Aust., xxxi, 
1944-45, 1-15. — These rocks from widely scattered 
centres in the North-west and in the Central 
(ioldfields have been examined and described. 
They are everywhere intrusive into the older 
metamorphic rocks of the Pre-Cambrian, viz. the 
Older Greenstone Series. 

15035. Noakes, L. C* A Method of Determining 
the Distribution of Oil in a Reservoir Rock by 
Means of Ultra-Violet l./ight. Proc. Roy. Soc 
N.S.W., Ixxxv (3). 1947, 169 174. 

15036. Osborne, G. D, Presidential Address : 
A Review of Some A.spects of the Stratigraphv, 
Structure and Physiography of the Sydney Basin. 
}\oc. Linn. Soc. N.S.W., Ixxiii (1-2)' 1948, 

i— xxxvii. — Several aspects of Triassic geology are 
discussed. Conditions of .sedimentation during 
Narrabeen and Hawkesbury times are dealt with. 
Observations are made on the structure and physio- 
graphy and many of the problems that await 
investigation are indicated. 

15037. Prider, R, T. Igneous Activity, Meta- 
morphism and Ore-formation in Western Australia. 
Presidential Address. /. Ray. Soc. W. Aust. 
xxxi, 1944-45, 43-84. - An account of igneous 
activity in Archeozoic and Proterozoic time, 
together with the attendant mineralization is 
given. Since lower Cambrian times there is no 
evidence of igneous activity until the Tertiary, 


when volcanism on a very restricted scale is 
recognizable in the extreme northern and southern 
parts of the State. 

15038, Prider, R, T* The Geology of the 
Darling Scarp at Ridge Hill. /. Roy. Soc. W. Aust,, 
xxxii, 1946-40, 105-129. — The Darling Scarp is 
ascribed to the differential erosion of hard Pre- 
Cambrian rocks to the east and .softer later rocks 
to the west. Those structures which previously 
were considered to indicate faulting are now 
considered to be of late Archaeozoic age and hence 
are much older than the postulated Darling fault. 

15039. Prider, R. T. Chloritoid at Kalgoorlie. 
Am. Min., xxxii, 1947, 471-474. — Gustafson in a 
recent paper (Abs. 13778) considers chloritoid at 
Kalgoorlie to be of hydrothermal origin. It is 
considered tliat hydrothermal changes have played 
a part, but only by way of creating a favourable 
alumina-rich and lime-poor environment in which 
chloritoid subsequently developed by low-grade 
dynamothermai metamorphism. 

15040. Prider, R» T, The Geology of the Country 
around Tarraleah, Tasmania. Proc. Roy. Soc. 
Tas., 1947, 127-150. — The regional geology of an 
area of 260 square miles on the central plateau of 
Tasmania is described. The most extensive 
formation is the Jurassic dolerite. Small Permian 
and Triassic inliers occur. A reclassificcitioii of the 
Permian is suggested. Extensive areas are. covered 
by Tertiary basalts and smaller areas by Pleistocene 
glacial till. The structure of the area is dealt with. 

15041. Reeves, F» Geology of Roma District, 
Queensland, Australia. Bull. Am. Assoc. Pet. 
Geol., xxxi (8), 1947, 1341-1371. 

15042. Rowledge, H. P., and Hayton, J. D. 

Tw'o New Beryllium Minerals from Londonderry. 
/. Roy. Soc. W.Aust., xxxiii. 1946-47, 45-52. — The 
Londonderry felspar quarry is situated 13 miles 
S.S.W. by road from Coolgardie, Western Australia. 
Ihe two new minerals are bowleyite, 
3[(BeCa)0].2Al203.3Si0.,.2H20 -f nLilNa)/) (sic.) 
and duplexite, Al20:,.4Be0.6Ca0.14Si02.2Ii20. The 
two new minerals are associated and quartz, beryl 
and albite are also present. They occur in the 
columbite and cassiterite bearing bands of mineral- 
ization in the pegmatite. Optical data are given 
for both species. 

15043. Scott, BcryL The Geology of the 
Stanhope District, N.S.W. Proc. Roy. Soc. N.S.W., 
Ixxxi (4), 1947, 221-247. — Knttung and Permian 
rocks were folded into a basin structure at the 
close of the Palaeozoic. Glacial and volcanic con- 
ditions persisted throughout the Kuttung. In the 
volcanic series the parent magma was in the nature 
of a hornblende andesite which differentiated into 
acid and basic phases. 

15044. Shepherd, S* R* L., and Connah, T, H. 

Search for Bauxite, Toowoomba District. Qd. 
Govt. Min. J., xlix, May, 1948, 142-151. —All 
laterite areas were mapped and the bauxite bearing 
sections delineated. Tables of analyses of samples 
are included. Laterization and bauxitization are 
particularly pronounced in the areas of slower 
denudation west of the main .scarp of the range. 

15045. Summers, H, S. The Teachers of 
Geology in Australian Universities. J. Roy. Soc. 
N.S.W., Ixxxi (2), 1947, 122-146. 
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Medal for Medicine and the Travelling Scholar- 
ship. In 1946 he was appointed senior lec- 
turer in Physiology in the University of Otago, 
being occupied in that period chiefly in neuro- 
physiology and neurosurgery. For the degree 
of Doctor of Medicine he presented a study 
of endplate potentials in neuromuscular trans- 
mission; he was awarded a Nuffield Fellow- 
ship in 1948. • 

At the University of Queensland, Professor 
Macfarlane plans to investigate tlie role of the 
sympathetic nervous system in pain and in 
cortical functions, and to continue with trans- 
mission problems. Investigations in compara- 
tive physiology, and climai ological work at 
both practical and fundamental levels, are 
also to be undertaken. 

Naval Architecture 

The first university course in Naval Arciii- 
tecturc in Australia has been introduced in 
the Faculty of Engineering at the University 
of Queensland. The course is of four years’ 
duration, of which the first two years coincide 
for the most part wiih the common engineering 
course; it leads to the degree of B.E.( Naval 
Architecture) . 

The lecturer in the subject is P. R. Salis- 
bury, who is a Bachelor of Science in Naval 
Architecture of the University of Duiiiam. 
After leaving England in 1946, he was with 
the N.S.W. State Dockyard, Newcastle, as 
Senior Ship Design and Estimating Draughts- 
man. 

University of Western Australia 

Leave of absence foi' study for a period ot 
one year has been gi'anted to Pi'ofessor F. 
Alexander, Professor N. S. Bayliss, A. King 
and R. .1. Moir, of the University staff. Pro- 
fessors Alexander and Bayliss have each re- 
ceived grants from the Carnegie Corporation 
of New York, for study abroad. 

During the Conference in Perth of the 
Institution of Engineers, Australia, the degree 
of Doctor of Engineering was conferred by 
the University upon W. D. Chapman, of the 
Commonwealth Department of Transport; L. F. 
Loder, of the Commonwealth Department of 
Works and Housing; and T. H. Upton, of the 
Sydney Metropolitan Water, Sewerage and 
Drainage Board. 

Sydney Technical College 

The following appointments have been made 
to the staff: A. Keane and J. A. Sandford, 
as lecturers In Mathematics; K. N, Middleton 
of London, Dr. R. E. Lischmund of Leeds, and 
J. A. Milledge of Glasgow, as lecturers in 
Physics; A, V. Jopling, as lecturer in Geology; 
J. N. Phillips and E. S. Swinbourne, as lec- 
turers in Physical Chemistry; J. N. Phillips 
and J. R. Backhouse, as lecturei^s in General 
Chemistry; R. H. Buohanan of Cornell, as 
lecturer in Chemical Engineering; R. A. 
Menzies, as lecturer In Coal Mining; 0. G. 


Ward, A. F. Nettleton and J. L. Jenkins, as 
lecturers in Civil Engineering; A. K. James 
and A. J. Carroll, as lecturers in Mechanical 
Engineering; W. H. Arnold, W. M. Robertson 
and L. Tasny, as lecturers in Electrical Engi- 
neering; P. St>ooner, as lecturer in Architec- 
ture. 

At the Newcastle Technical College, R. G. 
Burdon has been appointed lecturer in Primary 
Metallurgy, and D. W. George as lecturer in 
Electrical Engineering. 

University of Sydney 

The following appointments have been made: 
P. L. Adams, senior b^cturer in C' 1 Mining; 
R. B. Robinson, senior lectuier in Electrical 
Engineering. Acting-Professor J. M. Ward has 
been appointed to succeed the present Vice- 
Chancellor, Professor S. H. Roberts, to the 
Challis Chair of History. 

The following appointments have been made 
to the staff of tiie New England University 
College, Armidale; Mrs. G. L. Davis, senior 
lecturer in Botany: Miss E. M. Spedding, lec- 
turer in Mathematics and Physics; Dr. A. 
Stock, lectnier in Biology; Dr. R. C. T. Smith, 
senior lecturer in Malliematics. 

Tile following donations liave been received: 
from the Ruial Bank of N.S.W., the sum of 
£100 for the maintenance of post-graduate 
refresher courses at liie McGarvie Smith 
Animal Husbandry Farm during the Long 
Vacation; £7500 from the Newstoad South 
Pastoral Co. Pty. Ltd., foi* research in Veter- 
inary Surgery and Obstetrics or otherwise in 
Veterinary Science; £300 from the estate of 
the late G. H. Leibius, for Economics and/or 
Social Science and/or Natural Science; £100 
from Dr. W. R. Browne and daughters to 
found the Olga Marian Browne Prize for Field- 
work in Geology; £500 from the Milk Board, 
for calf rearing researcli; £1000 from the 
Broken Hill Pty. Co. Ltd., for research on 
fluidization technique; £200 from the N.S.W. 
Colliery Proprietors’ Association, for an assis- 
tant in coal research for six months; £1000 
from James Hardie and (^o. Pty. Ltd., for 
research in Geology; £500 from Burroughs 
Wellcome and Co. (Australia) Ltd., for pur- 
chase of microscopes for Veterinary Physi- 
ology; £2000 from the Rural Bank of N.S.W. to 
provide fuidher equipment for the Department 
of Veterinary Physiology; £500 from the Rural 
Bank of N.S.W., for a graduate demonstrator 
in Veterinary Science; £1000 from the Govern- 
ment of N.S.W. to increase (to £2500 per 
annum) the grant in connexion with the 
neuropathological services for mental hospitals; 
donations of £2000 each (totalling £6000) from 
the Australian Dairy Produce Board, the Aus- 
tralian Meat Board and the Commonwealth 
Committee on Wool, for the Faculty of Veter- 
inary Science; a 16-mm. sound projector, value 
£250, from Nicholas Pty. Ltd., Melbourne, for 
the Department of Obstetrics; £100 from A. 
Boden, of the Hardman Research Laboratories 
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Pty. Ltd., for repainting in the Department of 
Chemistry; iElOOO from the late Alice M. Cope- 
land, for cancer research. 

The Scientific Societies 

Royal Society of New South Wales 

May : L. B. Lyons, The effect of pH upon the 
ultraviolet absorption spectra of pyri- 
dine type compounds. 

W. K. Browne (discussion), The geology 
and mineral deposits of Tasmania. 

June ; G. K. Hughes and E. O. P. Thompson, 
Synthetic sex hormones — 11, The pina- 
cols and pinacolone of p-methyl-mer- 
captopropriophenone and the prepara- 
tion of dithiodienestrol dimethyl ester. 

O. E. Mapstone, Nitrogen in oil shale and 
shale oil — X, Nitriles in shale oil. 

O. U. Vonwiller (lecture). Notes on a 
recent journey in Europe. 

D. .T. K. G’Connell (lecture). Visits to 
observatories In Europe and America. 

Royal Society of Queensland 

May: V. Grenning (lecture). Forestry in Queens- 
land. 

June (held 2;( May) ; O. H. Selling (lecture), 
Tipper Gretacepus and Tertiary plant 
remains in Subantarctica. 

Royal Society of Tasmania 

March : J. Pearson, The modern museum. 

April : I>. Martin, Eucalyptus trees in the Briti.sh 
Isles. 

May; L. W. Miller, A survey of the Aphids in 
Tasmania. 

Royal Society of Victoria 

April: W. A. Osborne (lecture). Missing mechan- 
isms in evolution. 

May: A It. Gilchrist (lecttirc). Heard Island. 

Royal Society of Western Australia 

April: J. Shearer (lecture), Some aspects of 
physical science in the U.S.A. 

Royal Society of South Australia 
May : T. H. Johnson and I,-. M. Angel. Larval 
Trematodes from Australian freshwatt'-r 
molluscs. 

R. C. Sprigg (film), A geologist In North 
America. 

Medical Sciences Cluh of South Australia 

May: Malcolm Fowler, Laboratory diagnosis of 
psittacosis. 

H. Ferres, The influence of temperature 
and light on the resT)onses of sub- 
terranean clover to zinc. 

June : T. L. McLarty. I’relirninary obf3ervations 
on hyaluronidasc activity on glaucoma. 

W. A. DihdeT], Studies on physiological 
responses in nervous people. 

Viofo»ion Society of Pathology and Experimental 
Medicine 

May : H. Doery and A Matthews, Analysis of 
the penicillins, with special reference 
to pajier chromatography. 

V. Wynn, Amino acids in blood plasma, 

R. R. Andrew, Gastric motility. 

J. W. I'erry (demon.stration). The kidney 
in polyarteritis. 

Linnean Society of New South Wales 
March : Daphne 0. Davison, The distribution of 
formic and alcohol dehydrogenaties in 
the higher plants, with particular refer- 
ence. to their variation in the pea plant 
during its Hfe-cycle. 

Daphne C. Davison, The importance of 
formic dehydrogenase in the oxidation 
mechanisms of Pisum sativum. 


Gwenda L. Davis, Revision of the genus 
Brachycome Cass. ; II, New Zealand 
species. 

J. J. McAreavey, Australian Pormicldae 
, — New genera and species. 

W. O. Steel, On Australian species of 
Greophilus (Coleoptera, Staphylinidae). 
J. W. T. Armstrong, On Australian Der- 
mestidae ; V, Notes and the description 
of four new species. 

April : Alan Burges, The genus Dawsonia. 

Kathleen Sherrard, Graptolites from 
Tallong and the Shoalhaven Gorge, New 
South Wales. 

May : Valerie May, Studies in Australian marine 
algae ; V, Studies on the geographical 
records of various species, particularly 
those of the Gelidium, complex. 

Kathleen M. I. English, Notes on the 
morphology and biology of a new species 
of Tahanus (Diptera, Tabanidae). 
Gwenda L. Davis. Revision of the genus 
Brachycome Cass. ; III, Description of 
three new Australian species and some 
new locality records. 

J. A. and Roma Dulhimty, Notes on 
miernspore types in Tasmanian Permian 
coals. 

Office Bearers for 1949 

Royal Society of Queensland 

President, D. Hill ; Vice-President, M. P. Hickey ; 
Secretary, Mis.s M. T. R. Scott : Treasurer, Miss 

D. F. Sanders: Librarian. Miss B. Baird; Editors, 
S. T. Blake. G. Mack ; Councillors. O. A. Jones, 

E. M. Shepherd, A. L. Reimann, J. H. Simrnonds, 
J. IT. Teaklc. 

Linnean Society of New South Wales 

President. R. N. Robertson ; Vice-Presidents, 
Ida A. Brown. A. R, Woodhill. G. D. Osborne, 
Lilian Fraser; Treasurer. A. B. Walkom. 

Notc ^ — The first of the lists of office hearers 
puhllshcd in the preceding issue of This Journal, 
11, 170, should have borne the sub-title. Royal 
Society of New South Wales (President, Harley 
Wood: etc.). 

Calendar of International Conferences 

HMD. 

April S-ir»: General Assembly, International Geo- 
graphical Union, Lisbon. 

April 30 : First International Congress of Civil 
Engineering, Mexico. 

April 4-9 : International Colloquium on the 
Polarization of Matter, Centre National de 
la Reehc'rche Scientifique, Paris. 

May : Pan-American Research Conference. 

May 5-f) : Bureau of International Union of 
Theoretical and Applied Mechanics, Paris. 
May 13-20: V Meeting, International Congress 
of Comparative Pathology, Istanbul. 

June 14-16 : I.C.S.U. Committee of Science and 
its Social Relations, Paris. 

June 20-25 : UNESCO International Conference. 

on Science Abstracting, Paris. 

June 22-July 2 : V International Grassland Con- 
gress, Netherlands. 

July 9-23 : IV Empire Mining and Metallurgical 
Congress, London and Oxford. 

. July 10-20: III World Forestry Congress, P.A.O., 
Helsinki. 

July 21-29 : II International Congress of Crop 
Production, I.U. Chemistry, London. 

July 28-August 5 : Commonwealth Veterinary 
Conference, C.A.B., London. 

August 3-S6ptember 7 : British Association for 
the Advancement of Science, Newcastle-on- 
Tyne. 

August 6-13 (provisional) : International Veter? 
inary Conference, London. 
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August 15-19 : XII International Dairy Congress, 
Stockholm. 

August 17-September 6 : United Nations Con- 
ference on Conservation and Utilization of 
Natural Resources, Lake Success. 

August 19-25: International Biochemical Con- 
gress, Cambridge. 

September 6-10 : XV General Conference, Inter- 
national Union of Chemistry, Amsterdam. 

September 12-17 : International Congress of 
Mechanical Engineering, I’aris. 

September 14-16 : General Assembly, Inter- 
national Council of Scientific Unions, Copen- 
hagen. 

October : V International Congress on Animal 
Husbandry, Paris. 

October-Novernber (2J weeks) ; African Regional 
Scientific Conference, S.A.C.S.I.R., Johannes- 
burg. 

1950 . 

July 10-15 : IV World Power Conference, London. 

July 24-August 1 : IV International Congress of 
Soil Science, Amsterdam. 

August 30-September 6: Congres International 
de Mathernatiques, Cambridge, U.S.A. 

Dates to be arranged : 

General Assembly, l.U. Biological Science, Stock- 
holm. 

VII International Botanical Congress, Stockholm. 

International (Xmgress of History of Science, 
Bucharest. 

V International Congress of Microbiology, Rio 
de Ja.niei'o. 

XVIIl International Congress of I’hysiology, 
Copenhagen. 
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Subscription 

The Australian National Research 
Council has for some time issued This 
Journal at a rate which has been heavily 
subsidized. Unit costs of its production 
have more than doubled in recent years. 
Moreover, the continued growth of 
activity in Australian science and the 
increasing consciousness, among scien- 
tists, of Australian media of publication, 
have led to expansion of the size and 
scope of the Journal. 

The Executive of the Australian 
National Research Council has therefore 
decided to fix the annual subscription to 
the Journal at a rate of Ten Shillings, 
and the price of a single issue at Two 
i^hiUings, commencing with Volume 12, 
in August 1949. 

The new rate will approach more 
closely to the cost of the Journal and 
will allow it to continue to improve the 
service which it renders. 

Date of Publication 

The industrial dislocation in Australia 
which commenced in June has consider- 
ably delayed the appearance of this issue 
of the Journal. It is expected that there 
will be a consequent, but diminishing, 
delay in succeeding issues. The nominal 
dates of publication remain unchanged. 


Letters to the Editor 


Original Work 


Working Capital in a Plant Community 

In many regions of Australia, areas with 
a siliceous, porous soil are undergoing severe 
leaching by rainwater or have been heavily 
leached in the pa.st. These soils have become 
markedly deficient in soluble salts and are 
characteristically infertile. Such soils are 
common in Western and South Austr^ 'ia and, 
to a lesser extent, in New South Wa es. In 
many instances, the existing soil consists ot 
an almost pure silica-sand with only traces of 
soluble material and with little organic matter. 
Despite this, such soils may carry well- 
developed communities of native vegetation. 
The plant material in this naturally contains 
appreciable amounts of bases and nitrogenous 
material. Various workers have shown that 
the fallen leaves and branches of certain 
species I’eturn significant amounts of bases to 
the soil and tend to prevent the surface soil 
becoming as acid as it might otherwise become. 
During an investigation into the decomposi- 
tion of fallen material from Casuarina growing 
on soil derived from the Hawkesbiiry sand- 
stone, Miss J. Fraser working in the Botany 
School, University of Sydney, has shown that 
comparatively large amounts of calcium and 
other bases are returned to the soil in the 
fallen litter, and that these bases are reh'ased 
gradually during the decomposition of the 
plant debris. 

A consideration of the general problem sug- 
gests that there may well be a clos<*d circuit 
around which the bases and nitrogen move. 
In such a system the total amount of bases 
and nitrogen lepresents a ‘working capital' 
from which a certain limited (inantity of plant 
material may he produced. As leaves and 
larger parts of the plants fall to the ground 
and become disintegrated, and as roots die and 
decay, part of the bases, etc., will he made 
available. Most of this will again be built 
into new tissues, but a small amount will 
presumably be lost in the process. The only 
probable introduction of nutrients into the 
circuit is the addition of combined nitrogen 
from thunderstorms and microbiological ac- 
tivity. It is doubtful if the thunderstorms will 
contribute very much, because in a porous 
soil a large part of the nitrogen will be lost 
in drainage-water. Evaluation of microbio- 
logical nitrogen-addition is very diflfieult, but 
since most of the soils are acid, nitrogen fixa- 
tion may well be small. Weathering of soil 
particles containing bases, and of the parent 
material, will tend to replace the losses; but, 
in a soil derived from a rock initially poor in 
bases or in a soil already heavily leached, the 
replacement will be incomplete. Under such 
conditions there will be a progressive loss in 
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capital and a consequent degeneration of the 
community. Any interference with the system 
in the way of removal of plant material from 
the ai^ea will represent an even more serious 
loss. 

In the normal decay of plant debris, micro- 
biological action releases the bases and nitrogen 
gradually and the losses due to heavy rain 
are probably not serious. Nevertheless, over 
a period of several thousand years, the pro- 
gressive loss of capital in a siliceous soil and 
the subsequent degeneration of the associated 
plant community may become appreciable, and 
it is natural to wonder whether the degenera- 
tion of Callnna moors in the northern hemi- 
sphere is not in part at least due to such a 
process. 

Any happening, such as a fire, which releases 
large amounts of ash in a readily soluble form, 
will lead to serious losses if heavy rain 
follows before the soluble ash constituents are 
again bound into the biological system. Quan- 
titative data now available demonstrate that 
the communities which regenerate after fires 
on the siliceous soils derived from the Hawkes- 
bury sandstones of the Sydney district some- 
times have a lower frequency of plants per 
unit area than the original community. This 
decrease in frequency is probably the result 
of loss of inorganic material through leaching 
during the period between the fire and the 
re-establishment of the stable community. 

If, as we have suggested, the vegetation on 
many of these highly leached siliceous soils is 
in a state of quasi equilibrium determined by 
a certain limited supply of bases, disruption 
of the community by fire, clearing, or erosion 
will lead to irreparable damage, or, in those 
areas where the parent material of the soil 
is of secondary origin, e.g.. Western Australian 
sands, to a permanent loss of the plant com- 
munities. 

N. C. W. Beadle, 
Alan B urges. 

School of Botany, 

University of Sydney. 

13 April 1949. 

The Paper Partition Chromatography 
of Organic Aniont 

The possibility of separating organic acids 
by partition chromatography on paper was 
first shown by Liigg and Overell .(1948), who 
employed a solvent swamped with formic acid 
in order to prevent the dissociation of the 
acids and thus to inhibit comet formation. 
Hird and Trikojus (1948) resolved a mixture 
of thyroxine analogues by chromatography on 
paper, using a solvent saturated with 
2 N.NH 4 OH; this rendered the acids completely 
ionized and the mechanism of the separation 
was based on the equilibrium of the anion 
between the two solvents. A similar solvent 
was employed by Lederer (1949) for the 
separatioh of inorganic anions, showing as a 
result that, while monovalent anions were 
separated, divalent ions all remained at the 
point of application. 


The separation of a number of aromatic 
monocarboxylic acids will be described in this 
letter. The acids studied were selected as of 
biological importance and a method for their 
separation was considered to be of use to bio- 
chemists. The technique employed through- 
out is that of Williams and Kirby (1948) and 
the solvent was butanol saturated with 
Sn.NH^OH. Owing to the weakness of most 
of the acids, lower concentrations of ammonia 
did not ionize them completely. 

Animohcnzoic Acids. A mixture of three 
isomeric aminobenzoic acids can be separated. 
Their Rf values are: 

p-aminobenzoic acid, 0T2; 
m-aminol)enzoic acid, 0-19; 
o-aminobenzoic acid, 0-38. 

Owing to large variations, with regard to tem- 
peratui*e, in the ionization and solubility of 
ammonia in the two phases, the Rf values 
vary somewhat with' temperature; but the 
ratio between the Rr values is constant. The 
spots are shown up by spraying the paper 
first with dilute nitrous acid and then with 
sodium phenaie solution. o-Aminobenzoic acid 
produces an orange spot; the m- and p-acids 
produce yellow spots. 

Hydroxy Benzoic Acids. Salicylic acid has 
an Rf -0-60, and gives a violet spot on spraying 
with neutral ferric chloride. m-Hydroxy ben- 
zoic acid has an Rf = 0*27, and gives a yellow 
spot if sprayed with alkaline diazotized sul- 
phanilic acid solution. p-Hydroxy benzoic acid 
has an Rf r- 013; no suitable reagent was 
found to produce a coloured derivative, so 
the paper was sprayed with universal indicator 
and held over ammonia. Owing to a different 
rate of pH change on evaporation of the 
ammonia, the acid could then be located. 

^ulphanilic Acid. Sulphanilic acid gives a 
yellow spot, Rf - 0*13, after spraying with 
nitrous acid followed by alkaline sodium 
phenate solution. 

Phimols. Owing to the low ionization of 
phenols, little or no separation was achieved 
with ammonia-saturated butanol as solvent. 
Most of the phenols travel fast, and will be 
found near the solvent front. The Table gives 
the Rf values and reagents tor a few which 


were examined. 

Phenol 

Rf 

Detecting Reagent 

o-nitro phenol 

0*62 

NaOH solution 

m-nitro phenol 

0-72 

NaOH solution 

p-nitro phenol 

0-62 

NaOH solution 

a-naphthol 

0*95 

f alkaline diazotized 

j3-napht.hol 

0*97 

( sulphanilic acid 

The examination described indicates that 


paper chromatography is suitable for the 
detection and identification of aromatic acids 
and may be employed for many biochemical 
problems. 

Thanks are due to Dr. P. H. Reuter for gifts 
of compounds. 

Michael Ledebeb. 

Department of Chemistry, 

Sydney Technical College. 

21 March 1949. 
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Addendum, While this letter has been in 
the press, a paper by B. Ekman (1948) has 
come tx) notice, in which are given the Rf 
values of the aminobenzoic acids in various 
solvents. Whereas Ekman obtains *07 and -08 
as the maximum Rf difference between two 
successive aminobenzoic acids, this letter 
shows that differences of *07 and -19, respec- 
tively, were obtained by the use of butanol 
containing ammonia. 
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The Value of Mucins in Systematic Serology 

Of the various proteins of animal bodies 
that may be used as antigens in systematic 
serology, blood scrum is to be preferred 
(Boyden, 1942). In the many cases where it 
is almost impossible to use this, Wilhelmi 
(1942) uses extracts made from lyophilizecl 
soft body tissues, from which lipid materials 
are first extracted. This technique has been 
applied to animals of the phylum Mollusca by 
Wilhelmi {loc. cit.), and Makino (1934), with 
results in keeping with the accepted sys- 
tematic position of the animals used in the 
tests. 

It was felt, however, that if a specific 
tissue or secretion could be used as an antigen 
in such tests, it would be preferable to the 
mixture of antigens that would result from 
the methods used by Wilhelmi or Makino. 
The viscous, mucinous secretion from the sole 
of the foot of Gasteropods is a coupled protein- 
carbohydrate compound, and would be, in all 
probability, antigenic. 

For extraction of the mucin, the shells of 
some hundieds of the animals were cracked 
and the feet freed from viscera and operculum. 
Since this method rendered asepsis impossible, 
the chopped foot material was placed with an 
equal volume of saline in 1 oz. McCartney 
bottles and heated at 56” C. for thirty minutes 
in a water bath, then left overnight at room 
temperature. Phosphate-buffered saline at 
pH 7-4 was found to be the most successful 
extractant. After extraction, the mucin solu- 
tion was pipetted into sterile centrifuge tubes, 
centrifuged for fifteen minutes, then filtered 
through a sintered glass disc (Pyrex SF 2A 4) 
and stored in the cold. 

The mucin was ACRA positive (Burnet, 
1948). It precipitated in a typical stringy 
clot on the addition of acetic acid to a con- 
centration of one per cent. It was Biuret 
positive and showed marked reducing activity 
only after hydrolysis with two per cent, hydro- 
chloric acid (Fehling’s test). These- properties 
held for the mucins from the following Gas- 
teropods: Austrocochlea torri Gray, BeTnhicium 
melanostoma Philippi, Ceilma trdmoserica 


Sowerby, Haliotis einmae Gray, Melaneriia 
{Nrrita) mclanotragufi Smith, and Siphonaria 
diemamnsis Sowerby. 

For antiserum preparation, Austrocochlea 
torri mucin was used. Injections were given 
intravenously to the ear of brown buck rabbits, 
each animal receiving a total of 5 ml. antigen, 
representing a total of 20 mg. nitrogen, given 
on alternate days over a period of twelve days. 
Nine days further were allowed for incubation 
and the animals were then bled from the ear. 
The blood was allowed to clot at room tem- 
peratine, the serum pipetted off, centrifuged, 
heated at 56” C. for thirty minutes and stored 
in the cold. 

The ‘ring test’ was used to dete* nine the 
precipitin titre. 0-2 ml. undiluted antiserum 
was layered beneath 0-25 ml. antigen in serial 
double dilutions. For each test the antigen 
was diluted from a standard dilut.on con- 
taining 3 mg. total nitrogen per ml. The 
total nitrogen content was determined by the 
micro-Kjeldahl method. 

The titre of the homologous reaction Austro- 
cochlea torri mucin / anti-A. torri mucin^erum 
Avas 1/1024 (1/2048 partial). The titre of the 
reaction of this serum against BambicUim 
mdanosloma mucin was 1/8, and against 
Ccllana tramostrica mucin was 1/2. 

Though it is not claimed that these figures 
are of great systematic importance, the results 
demonstrate that the Gasteropod mucins are 
immunologically specific, but will cross-react 
to some extent. 

Unfortunately this work must be temporarily 
suspended. It is hoped at a later date to 
investigate the carbohydrate fraction of the 
mucins in some detail and to study their role 
in (he specificity. The investigation has at 
least demonstrated the possible value of mucins 
in serological studies of molluscs, and has 
demonstrated the species specificity of this 
secretion. 

The author wishes to express his gratitude 
to Dr. F. M. Burnet, F.R.S., of the Walter 
and Eliza Hall Institute, Melbourne, tor his 
frequent advice and encouragement, and to 
Mr. 1. M. Thomas, of this Department, for 
constant help during the course of the work. 

I. D. Hiscock. 

Department of Zoology, 

University of Adelaide. 

28 Marcli 1949. 
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Molybdenum in Relation to the Scald 
Disease of Beans 

The disease of French beans {Phaseolus 
vulgaris L.), which is known as ‘scald', is one 
which has been recorded only in the Gosford- 
Wyong district of New South Wales, though it 
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I>08Bibly occurs elsewhere. As reported by 
Parbery (1948), the occurrence of scald Is 
associated both with the origin of the seed and 
with acid soils. Seed saved from plants 
grown on the acid soils of the Gosford-Wyong 
district and planted again on similar acid 
soils of the same district is liable to produce 
scalded plants. Seed grown outside the Gosford 
district almost always produces crops which 
show no evidence of scald. For example, no 
case of scald has been recorded in the Gosford- 
Wyong district in many crops grown there 
during the past ten years from seed produced 
at Dubbo, Wellington, Tenterfleld and Mait- 
land. Since the disease first came to the 
attention of the N.S.W. Department of Agri- 
culture in 1938 there has, however^ been 
evidence of scald in crops grown from three 
lines of seed produced in New South Wales 
outside the Gosford district. Two of these 
lots were from the Central Tablelands and 
one from the far South Coast. During recent 
years, bean growers in the Gosford-Wyong 
area have generally avoided scald by using 
seed grown outside their district. 

As well as finding that scald was associated 
in the field with acid soil conditions, Parbery 
(1943) showed in pot experiments that the 
addition of sulphur to the soil would increase 
the tendency of the plants to scald, whilst 
lime or dolomite would prevent the condition 
developing. He also reported that bean plants 
showing symptoms of scald had a high content 
of manganese and of nitrate nitrogen. His 
analysis of bean seed grown in acid and in 
well-based soils, however, showed no differ- 
ences In chemical composition which would 
explain why one lot of seed would produce a 
scalded crop and the other a healthy crop, 
when planted under similar conditions. 

Following evidence by Davies (1945), 
Mitchell (1945) and Waring et al. (1947) that 
the application of molybdenum compounds 
would prevent or cure whiptail of cauliflowers, 
it appeared, for the following reasons, that the 
scald disease of beans might also be a molyb- 
denum deficiency disease: 

(a) Whiptail of cauliflowers occurs in those 
parts of the Gosford-Wyong district 
where bean scald also occurs. 

(b) Molybdenum availability decreases as 
the soil becomes more acid. Whiptail 
of cauliflowers is, like bean scald, a 
disease associated with acid soils. 

(c) The field evidence of the association 
between seed origin and occurrence of 
scald can be explained most satisfactorily 
by a deficiency of an essential element 
normally carried in sufficient amounts 
in the seed, even when planted in soils 
deficient in that element. 

Recently, evidence in support of this hypo- 
thesis has been secured from field experiments 
in which applications of solutions of sodium 
molybdate significantly reduced, within a few 
days, the amount of oxidizing materials in the 


intervenal areas of scald-affected plants. 
Examination of bean plants in the field has 
shown that the marginal and intervenal leaf 
necioflis, which is characteristic of scald, ie 
preceded by an intervenal chlorosis and that 
these intervenal areas are high in oxidizing 
materials (probably ‘mainly nitrates) as deter- 
mined by tests with a one per cent, solution of 
diphenylamine in concentrated sulphuric acid. 
Application of solutions of sodium molybdate 
to such plants has resulted, within a few days, 
in the development of a healthy green colour 
in the intervenal areas and a marked reduction 
in the amount of oxidizing materials in these 
areas. For example, in one field experiment, 
tests with the diphenylamine-sulphuric acid 
reagent on 8 mm.-diameter discs of inter- 
venal leaf-tissue gave the following compara- 
tive figures for blue colour intensity. Measure- 
ment of intensity was made by visual com- 
parison with prepared standards of aqueous 
solutions of nile blue sulphate, about three to 
five minutes after adding one 8 him. disc of 
leaf-tissue to 2 ml. of the test reagent. 

30 discs of leaf tissue from untreated plants : 
167-2 ± 17-4. 

30 discs of leaf tissue from plants watered 
six days earlier with sodium molybdate at 
the rate of 0-1 grams of the chemical 
m one half Imperial pint of water per 
yard of row: 0-3 ± 0-11. 

Thus the average blue colour intensity per 
test was about 500 times greater for leaf- 
tissue from untreated plants than for similar 
leaf-tissue from treated plants. Significant 
differences have also been secured where 
sodium molybdate was applied in solution at 
rates as low as 0-001 grams per yard of row 
(about I oz. of the chemical per acre). 

These results are in agreement with the 
findings of Wilson and Waring (1948) for 
cauliflowers. Stout and Meagher (1948) for 
tomatoes, and Wilson (1948) for lettuce, that 
the intervenal leaf areas of molybdenum- 
deficient plants are high in nitrates and other 
oxidizing materials, and that these tend to 
disappear when molybdenum is applied. 
Hewitt and Jones (1947) and Mulder (1948) 
have also presented evidence to show that 
molybdenum functions in green plants as a 
catalyst in the reduction of nitrates. 

Combined with the evidence regarding the 
association between seed origin and scald, the 
responses of scald-affected plants to molyb- 
denum would suggest that the scald disease of 
beans is a molybdenum-deficiency disease, and 
that only when the supply of molybdenum 
from both the seed and the soil is inadequate 
do plants show symptoms of this disease. 

Anderson (1948) has stated that all responses 
of legumes to molybdenum previously re- 
ported in Australia could be ascribed to an 
increase in symbiotic nitrogen-fixation. The 
re^^nses of scald-affected bean plants to 
molybdenum as reported above, however, are 
apparently due to a direct effect of the molyb- 
denum on the physiology of the bean plant. 
No nodules could be found by the writer on 
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any of the plants involved in these experi- 
ments. 

The work of Parbery (1943), who reported 
scald-affected plants to be very high in man- 
ganese, would suggest, in the light of these 
findings, that molybdenum may regulate the 
uptake of manganese, whilst the findings of 
Millikan (1947) with flax would suggest that 
the molybdenum requirements of scald-affected 
plants are relatively high because of the 
presence in them of large amounts of man- 
ganese. An examination by the writer of 
figures for certain analyses of bean plants by 
Parbery (1941, published only in mimeo- 
graphed form) has, however, failed to provide 
conclusive evidence that either of the two 
assumptions is necessarily correct. In any 
case, it would appear that bean seed, except 
when produced on soils low in available molyb- 
denum, carries sufficient molybdenum to pre- 
vent the development of symptoms of scald, 
even when planted in the acid soils of the 
Gosford-Wyong dLstrict, which, as shown by 
Parbery (1943), are high in available man- 
ganese. 

R. D. Wilson. 

Biological Branch, 

N.S.W. Department of Agriculture, 

Sydney. 

4 March, 1949. 
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The Alkaloids of Heliotropium Europeum 
growing in Australia 

Hi'liotr opium sp. and related plants are 
poisonous to grazing animals; the plants con- 
tain small amounts of alkaloids, which cause 
haemorrhages in various organs and always 
in the liver: in sheep which are feeding on 
these plants, a cirrhosis of the liver develops. 
At the request of Dr. L. B. Bull of the Depart- 
ment of Animal Health, Council for Scientific 
and Industrial Research, a bulk of the plant 
was assayed for alkaloids. The alkaloid con- 
tent of the specimen was small, in the order 
i to 1 mille of dry weight. Two alkaloids 
were separated. 

The major alkaloid, present as 75 to ?(fcer 
cent, of the total alkaloids, showed the follow- 
ing constants, compared with those for helio- 
trine as given by Menshikov and Shdanovltsch 
in their work on Heliotropium laaiocarpum- 



Heliotrine 

Australian 

AlkMoid 

1 

Melting point 

Specific rotation (chloro- 

125° to 126° 

126° to 127* 

form) 

-75° 

-f49-8° 

Mol. weight by titration . . 
Derivatives — hydrolysis 
products : 

313 

314 

Yield of acid 

Mol. weight of acid 

66-8% 

66-6% 

(titration) 

. 176 

178 

Melting point of aeJd . . 

Sp. rotation of add 

92-6° k) ! 

94-5° : 

94° 

(wat(;r) 

Melting point of base. 

-12° 

-12° 

HCl 

Mol. weight (HCl dekvr- 

122° to 124° 

1. ’ to 126* 

mlnation) 

156-6 

166 

Methiodide melting point 

- - ^ 

110° to ill* 

118° 


The data obtained with the Australian 
alkaloid are all slightly higher than those 
given by the Russian workers for heliotrine 
and its hydrolysation products heliotridine 
and heiiotric acid, except for the optical rota- 
tion of the alkaloid, which is opposite: -t49-3® 
compared with -75” for heliotrine. This con- 
stant has been checked on various fractions of 
the alkaloid, separated at different stages and 
procedures of the purification: it was shown 
to be constant. The values found for the 
physical constants of (he hydrolysis-products 
justify the assumption that the acid and basic 
constituent of the alkaloid are identical with 
those of heliotrine. It is considered that the 
main alkaloid of the Australian plant is an 
optical isomer of heliotrine: the name iso- 
heliotrine is proposed. 

The minor alkaloid gave the following con- 
stants, compared with lasiocarpine as given 
by Menshikov and Schdanovitsch ; 

Aust. 

carpi ne alkaloid 

MelliiiK point 94° to 95-5“ 96° 

Molecular weight by titration 411 411 

8i>ec. rotation in alcohol -4° -4° 

As only very little of the pure alkaloid was 
available for chemical identification, hydro- 
lysis was not attempted. The constants shown, 
together with the solubility in ether and 
petrolether, as established during extraction 
and purification, are identical with those of 
lasiocarpine. The alkaloid is presumed to he 
lasiocarpine. 

Experimental 

The milled drug was macerated and then 
exhaustively percolated with 90 per cent, 
alcohol. The percolate was concentrated under 
a vacuum, at temperatures not exceeding 65” 
at the start and 50 later. The concentrate 
was carefully acidified with 10 per cent, phos- 
phoric acid to a pH of 3 to 3-5, and twice 
thoroughly washed with trichlorethylene. The 
trichlorethylene layers were separated, washed 
with water, and the washings combined with 
the acid liquors; the final pH was 3*4. Caustic 
potash solutiorf was added to a pH of 10, and 
the alkaloids extracted three times with tri- 
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chlorethylene. The combined trichlorethylene 
extracts were concentrated under a vacuum, 
at temperatures not exceeding 65°. No trouble 
from emulsions was experienced at any stage. 

The concentrated trichlorethylene extracts 
were exhaustively extracted with ether. The 
combined ether-extracts were concentrated, 
and the residue extracted with hot petrolether 
(B.P., 90° to 110°). After slight concentra- 
tion of the petrolether extracts, crude laslo- 
carpine crystallized slowly on cooling and 
standing. Very little of it could be found in 
the mother liquor. The crude alkaloid is 
contaminated with small amounts of the main- 
alkaloid and purified by repeated re-crystalli- 
zation from petrolether. 

The residue from the ether-extraction solidi- 
fied after complete removal of the solvents to 
a black semi-crystalline mass. This w|p dis- 
solved in hot acetone and allowed to crystal- 
lize on ice. The ci ystals of crude iso-heliotrine 
were separated and purified by alternative 
crystallizations from hot benzene and acetone, 
and repeated washings with ether, in which 
the alkaloid is practically insoluble. In pre- 
paring the derivatives the procedure employed 
by Menshikov and Schdanovitsch was followed. 

E. M. Tuautneii. 

Department of Physiology, 

University of Melbourne. 

O. E. Neufeld. 

Developmental Department, 

Drug Houses of Australia, 

Melbourne. 

8 March 1949. 
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Reviews 

Agriculture 

Crop Management and Soil Conservation, 2nd 
edition. By Joseph F. Cox and Lyman E. 
Jackson. (New York: John Wiley; Lon- 
don: Chapman and Hall, 1948. 672 pp., 

some text-figs., many photographs, 32 
tables. 8" X 6".) Price, $3.80. 

Part I of this book deals with various 
aspects of crop production, while Part II is 
concerned with production and management 
of the main crops and pastures. The text has 
a strong American background, but gives an 
entirely new approach to the study of this 
phase of agricultural production. The sug- 
gestions to teachers and students in the 
authors* preface and at the end of each chap- 
ter are very useful. Emphasis is placed upon 
the development in the students of an appre- 
ciation of the importance of efficiency In crop 
production. . This is a very important point, 
not usually sufficiently emphasized in other 
reference books on crops. 

A very valuable chapter Ts that headed 
‘Growing Best-Adapted Crops*. The quotation 


from Alfred Vivian — ‘It isn’t enough simply 
to grow crops, but they must be so produced 
as to yield a profit on the capital invested* — 
is very pertinent in our present-day horti- 
culture in N.S.W. It is not only a question of 
growing the best varieties, but those varieties 
must be of the best-adapted crops. 

The production of the chief crops is covered 
in a concise manner, the main cultural opera- 
tions receiving due mention. Conservation of 
the soil receives its brief treatment, in con- 
junction with crop production. A pleasing 
feature is the very useful series of illustrations 
demonstrating machinei-y and methods not 
seen, much in our country. At the end of 
each chapter is found a useful list of refer- 
ences. 

On the whole, this is a very useful book. 
Its price in Australia will probably preclude 
its use as a text in our schools, but it should 
certainly find a place in the reference library. 

S. Cook. 

Bacteriology 

BAOTEHioiAKiY, A Tcxtbook of Micro-organisms. 
By Fred Wilbur Tanner and Fred Wilbur 
Tanner, Jr., 4th edition. (New York: 
John Wiley and Sons; I-(Ondon: Chapman 
and Hall, 1948. 625 pp., 137 text-figs, and 

photographs. 8^" x 6^".) Price, $4.50. 

This book is intended primai ily for students 
being introduced to the subject for the first 
time. The well achieved aim of the authors 
has been to impress the importance of a 
general approach to bacteriology. In so doing 
they have omitted much thought-arresting 
detail, with the result that the book reads 
more like an entertaining novel than the more 
conventional texts; the contents are con- 
sequently more easily digested. In this respect 
the book is suitable as a background for 
normal lecture programmes. 

Amongst the interesting topics discussed is 
a comparative approach to general systematic 
bacteriology, in which the authors have com- 
pared the characteristics of the animal and 
plant kingdoms and have outlined fairly 
clearly the position of the bacteria in relation 
to these. A section dealing with the more 
important aspects of bacterial taxonomy has 
been included. The book is printed in large 
deal- type and the illustrations are generally 
good. 

V. B. D. S KERMAN. 

Chemistry 

Organic Reactions, Volume IV. Edited by R. 
Adams. (New York: John Wiley and 
Sons, 1948. 428 pp., tables. 5|" x 9".) 

Price, $6.00. 

appearance of a volume of Organic 
nWftiom is an event greeted with much en- 
thusiasm by most organic chemists. The 
fourth volume retains the high Standard of its 
predecessors and includes the following chap- 
ters: The Diels-Alder Reaction, the Prepara- 
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tion of Amines by Reductive Alkylation, the 
Acyloins, the Synthesis of Benzoins, the Syn- 
thesis of Benzoquinones by oxidation, the 
Rosemund Reduction of Acid Chlorides to 
Aldehydes and the Wolff-Kishner Reduction. 

It is unnecessary to mention the aims and 
objects of this series, but perhaps one criticism 
may be of help to the editor. In every chapter 
a paragraph or two is devoted to the mechan- 
ism of the reaction. This, of course, does not 
give the author much scope, hut the reviewer 
suggests that what is given should be either 
historical and/or the most popularly accepted 
theory. This is not always the case; in the 
chapter on the benzoin condensation it would 
appear that probably the most important part 
of the reaction, a proton transfer, has been 
overlooked. 

In the chapter on the Wolff-Kishner reduc- 
tion the ‘remarkable deacylation of ciiskhy- 
grine’ is mentioned. As it has been shown 
recently at the University of Sydney that the 
formula used for the alkaloid is incorrect, the 
proposed mechanism is invalidated. 

As for the previous three Volumes the 
editors, authors and publishers are to be con- 
gratulated upon this most valuable acquisition 
to the literature of organic chemistry. 

G. K. Huqhivs. 

Vacui M Mampi latiox oi Volatile Compounds, 
By R. T. Sanderson. (New York: John 
Wiley and Sons, 1948. 162 pp., 40 text- 

tigs., 17 tables. 8h" x 6i".) Price, ?3.00. 

Chemical vacuum technique falls into two 
fairly clear-cut divisions which, although 
closely related insofar as the production and 
measurement of a high vacuum are concerned, 
yet involve the application of quite distinct 
methods. The category into which a given 
compound will fall is determined by whether 
its vapour pressure is substantial, i.e., greater 
than 1 mm. of mercury at room temperature, 
or whether it exerts only a negligible vapour 
pressure at ordinary temperatures. The 
methods accordingly divide readily into those 
dealing witli working conditions mainly at or 
below noi’mal temperatures on the one hand, 
and above normal temperatures on the other 
hand. 

It is on the latter techniques, including such 
important modern operations as molecular dis- 
tillation and vacuum sublimation, that atten- 
tion has been focused in the past two decades, 
due in no small part to the pioneering re- 
searches of Hickman and his collaborators; 
whereas descriptions of the methods and 
apparatus involved in the former techniques 
have been largely dispersed among the experi- 
mental details of apparently unrelated chemi- 
cal work. Dr. Sanderson in his book, sub- 
titled ‘a laboratory manual describing the 
application of high vacuum techniqi\i». in 
experimental chemistry’, has now assemblilf in 
a convenient form all the varied data neces- 
sary for the' construction and operation of 
such apparatus. His book is accordingly con- 


cerned mainly with the use of vapour diffusion 
as a means of handling small amounts of 
volatile materials at working conditions at or 
below normal temperatures. 

There are particularly well-written chapters 
on materials of construction and operation, 
glass blowing, and the production and measure- 
ment of high vacua. It is especially gratifying 
to note the inclusion of a very timely reminder 
of the commonly neglected toxic properties of 
mercury vapour, as originally pointed out by 
Stock. Other chapters cover the production 
and measurement of low temperatures, use of 
valves, measurement of volume and vapour- 
pressure, and details of the construction and 
operation of a general-utility hi h-vacuum 
apparatus. There is a useful appt idix con- 
taining vapour-pressure/temperature data for 
use in the vapour-pressure thermometer, and 
a comprehensive collection of melting point, 
boiling point and vapour-pressure data at 
temperatures between -110° C. and 20° C. for 
398 pure compounds, ranging from aluminium 
borohydride to zinc dibutyl. The usefulness 
of this table, unfortunately diminished by a 
somew^hat arbitrary arrangement, especially 
of carbon compounds, could be greatly im- 
proved by the provision of a formula index, 
following a system such as that employed in 
Ch niiiea I A hfitracts. 

The book is written throughout in a clear 
and lucid style, and the text-figures are of 
uniformly high standard. Dr. Sanderson is to 
he complimented upon a volume which will 
undoubtedly fill a long-felt want in effecting 
an introduction to this important research 
technique. 

,1. Gym ER M AN. 

Engineering 

The MEAsrKEAfK.xT oe Stress and Strain in 
S oi.iDS. Based on the Proceedings of a 
Conference arranged by the Manchester 
and District Branch of the Institute of 
Physics. Edited by F. A. Vick. (London: 
The Institute of Physics, Physics in In- 
dustry Series, 194S. Ill pp., 22 plates, 37 
text-figs., tables. 6" x 9^".) English 
price, 12.S. Gd. net. 

This book is based on a series of papers 
read at a Conference, arranged by the Man- 
chester and District Branch of the Institute 
of Physics in July 1946, on the measurement 
of .stress and strain. During the last ten years 
the interest in this subject has grown con- 
siderably, due mainly to the increasing neces- 
sity for weight-economy and consequently for 
more accurate methods for the determination 
of comparatively high stresses existing in 
structural or mechanical components. 

The book may w^ell be divided under four 
main headings: (a) electrical-resistance strain- 
gauges, (b) photoelasticity, (c) strain measure- 
ment by X-rays, and (d) additional electrical 
methods of measurement of strain. 

Of the papers in the first category, that by 
E. Jones on the physical characteristics of 
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wire-resistance strain-gauges is a particularly 
valuable contribution to the literature, since 
it gives a comprehensive account of the nature, 
magnitude and methods of reducing the many 
small inaccuracies which may occur in this 
type of gauge. The account is based on sys- 
tematic investigations of a fundamental nature 
carried out at the Royal Aircraft Establish- 
ment. Dr. P. Aughtie also contributes a paper 
on the design of electrical circuits for 
separating and measuring various types of 
load when acting simultaneously on a member, 
by means of a number of resistance strain- 
gauges in combination. A simple example of 
this is the measurement of the axial tension 
in a rod in the presence of a bending moment. 
Of the two remaining papers, one deals with 
the possibility of using high-frequency alter- 
nating current of the order of 100 kilocycles 
per second as a means of Increasing the mag- 
nitude of the strain-gauge signal, and the 
other gives an account of some Admiralty 
work on the use of resistance strain-gauges 
in ships. 

There are three papers on photoelasticity: 
the first, by W. A. P. Fisher, being a survey 
of important recent developments in technique. 
He deals particularly with three-dimensional 
photoelasticity and with methods used tor 
separating the principal stresses. The two 
other short papers are concerned with the 
photography of stress-patterns and with a 
method of inhibiting the growth of time edge- 
stresses in Bakelite BT.61-893, by the simple 
expedient of storing the model in a desiccator. 

The main paper on strain measurement by 
the diffraction of X-rays from the atomic 
lattice gives an account of the basis of the 
method, and some useful technical hints. One 
is led, however, to the conclusion that con- 
siderable advances are required before this 
method can compete with others in practice, 
although it is the only known non-destructive 
method of measuring locked-up stresses in a 
material, in the ‘as-received' condition. 

The last two papers in the book deal with 
various other electrical strain-gauges, includ- 
ing acoustic, variable inductance and variable 
capacitance types. It would be more correct 
to describe each of these as ‘extensometers’, 
since they measure change in length over a 
given gauge-length, the sensitivity of the 
instrument increasing in proportion to this 
length. The characteristics of the associated 
electrical circuits, amplifiers and recorders are 
discussed. 

The book should prove valuable and can be 
warmly recommended. 

W. H. WiTTBICK. 

Microwaves and Radar Electronics. By 
Ernest C. Pollard and Julian M. Stur- 
tevant. (New York: John Wiley and 
Sons; London: Chapman and Hall, 1948. 
426 pp. 5i" X 8i".) Price, $6.00. 

The great advances in microwave and other 
radio techniques associated with radar which 


took place during the war have not yet been 
fully documented. Following the initial 
accounts in restricted reports and then in 
technical journals, the final integration in 
book form is proceeding and is yielding books 
of varying lengths. The most elaborate is the 
partially complete Radiation Laboratory series 
which offers encyclopaedic information in 
twenty-seven volumes to those who wish to 
read extensively. A book covering the radar 
field in one volume was recently published in 
Australia — A Textbook of Radar — by the staff 
of the Radiophysics Laboratory, Council for 
Scientific and Industrial Research*. The book 
under review attempts to cover essentially the 
same ground as the Australian book, in a 
slightly more concise form; in doing so it 
presents information restricted almost entirely 
to that from American sources. 

The content covers the range of techniques 
associated with microwave radar in a well 
balanced manner. Introductory chapters on 
electromagnetic fields and waves are followed 
by sections on microwave generators and 
receivers, cathode ray tubes and time base 
circuitry, and servo-mechanisms and com- 
puters. The final chapters deal very briefly 
with applications of these techniques to radar, 
to communication, and to sundry research 
problems. The style is clear and at times 
rather breezy. We gather that the authors 
had first-hand experience of some of the sub- 
ject matter, from remarks such as that relating 
to the vicissitudes of those who use Klystrons: 
‘Power is then applied to the Klystron, and 
the odds are that it does not oscillate'. 

In certain sections, particularly the funda- 
mental ones associated with the physical basil 
of radar, concise statement Ls associated with 
confused thinking. Thus in deriving the free- 
space radar equation the book states ‘The 
antenna concentrates this power into a beam 
so that the power radiated in the direction of 
maximum intensity is greater than Pt (the 
transmitter power) by a factor G called the 
antenna gain’. It is, of course, the power-flux 
density in the optimum direction which is 
increased by the factor G, above that which 
would exist if the aerial were an isotropic 
radiator. This loose statement is immediately 
followed by a faulty definition of the scattering 
cross-section of an echoing object. 

The final chapter dealing with the use of 
microwaves in various branches of physical 
research is stimulating, particularly the sec- 
tion outlining the physical principles of micro- 
wave spectra. 

J. L. Pawsey. 

New Advances in Printed Circuits. U.S.A. 
National Bureau of Standards, Miscel- 
laneous Publication M.192. (73 pp., 48 

text-figs., 6 tables. 7|^ x lOi".) Available 
from the Superintendent of Documents, 
U.S. Government Printing Ofllce, Washing- 
ton 26, D.C. Price, $0.40. 

* This Journal, lO , 190. 
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This publication is a record of the pro- 
ceedings of the First Technical Symposium 
on Printed Circuits held on 15 October 1947, 
in U.S.A., under the sponsorship of the Aero- 
nautical Board and Technical Direction of 
the National Bureau of Standards. In all, 
seventeen papers were presented describing 
the latest developments in the manufacture 
and fields of application of printed electronic 
circuit techniques. Quite apart from its 
general interest, the report contains consider- 
able manufacturing detail and should prove 
very useful to anyone directly concerned with 
the development of these techniques in Aus- 
tralia. 

F. J. Lehanv. 

Oas Tai5lp:s. By Joseph H. Keenan and Joseph 
Kaye. (New York: John Wiley and Sons; 
London: Chapman and Hall, 1948. 238 pp., 
64 tables. U" x 10".) Price, $5.00. 

The Tables include a revision of those for 
air, published in 1945 and superseded by the 
present volume. For the revised Tables the 
authors have used an analysis, by Rossini and 
others, of data from other sources as well as 
those used for the former publication. Thermo- 
dunamic Properties of Air, 

Properties of gas-mixtures resulting from 
the combustion of hydrocarbon fuels in an 
excess of air are tabulated on a molal basis 
(pound-molecule) and are found to give suffici- 
ently accurate results over a considerable 
range in the proportion of hydrogen to carbon. 
Tables of constituent gases are also given. 
A third section contains extensive tables of 
flow and shock functions required for prob- 
lems involving supersonic flow. 

W. H. H. Gihson. 

Food 

The following correction.s should be made to the 
review published in This Journal, 11, 182-3, 

of the book on Advances in Food Research, Vol. I, 
by E. M Mrak and G. P. Stewart. The words 
shown in italics indicate the corrections to be 
made. 

In the text of the second paragraph, the article 
by E. C. Bate-Smith is ‘with special reference to 
the ageing of bcef\ 

The article on proccs.sed ])Otatoes is by A. F. 
Ross. 

General 

The Pacific Era. Edited by W. W. Daven- 
port. (Honolulu: The University of 

Hawaii Press, 1948. 273 pp.) 

The sub-title states that this is ‘a Collection 
of Speeches and Other Discourse in Con- 
junction with the Fortieth Anniversary of the 
Founding of the University of Hawaii’. This 
prepares us for the gen'eral theme of the 
chapters. They are divided into three groups: 
The Pacific Era, in which the topics include 
‘Science and Men in the Pacific Era', ‘Recent 
Social Trends in the Pacific’, ‘Technological 
Progress and the Pacific Society’ and ‘The 
R61e of the University In the Pacific’; Higher 
Education, with such subjects as ‘The Liberal 


Arts College in the Modern University’, ‘Educa- 
tion and the Public Service’, ‘What Now in 
European Education?’, ‘University Education 
in Great Britain and America’ and ‘Education 
in Old and New China’; The Atomic Age, with 
addresses on ‘Freedom and Obligation in 
American Democracy’, ‘University Contribu- 
tions to Foreign Policy’ and other matters. 

Obviously this is not a scientific book, but 
it contains many interesting observations, 
opinions and generalizations made by men of 
experience and note. Thus Karl T. Compton 
(Massachusetts Institute of Technology) out- 
lines three objectives of a State University: 

(a) to lead in the education of the population, 

(b) to assist in the general e' momy by 
teaching the fundamentals of the sciences, and 

(c) to develop a social attitude which is 
creative and constructive. In this connexion 
the lecturer urged that students ‘through their 
educational programme’ be brought in frequent 
contact with leaders in the professions, in the 
industry, or in political thought. He sug- 
gested, too, that an industrial relations section 
is desirable in every university. 

This book is a means of becoming acquainted 
with the ideas on higher education of leaders 
in American university life. One interesting 
exception is the descriptive address by F. G. 
Mann, Fellow of Trinity College, Cambridge, 
England, on ‘University Education in Great 
Britain and America'. 

A. P. Elkin. 

Rkseakcu in Industry. Edited by C. C. Fur- 
nas. (London: Macmillan; Nevr York: 
D. Van Nostrand, 1948. 574 pp., 43 photos, 
30 text-figs. 6" X 9".) English price, 36s. 
net; American price, $6.50. 

This book has been compiled by the repre- 
sentatives of companies belonging to the 
Industrial Research Institute, Inc. (America). 
The list of authors contains many well known 
names; whilst it may be regretted that some 
of the major chemical manufacturers are not 
represented, undoubtedly the editorial board 
has had a difficult task in both providing a 
wide cover and limiting the authors to a 
reasonable number. 

The complex position that research plays in 
modern industry is very clearly set out in this 
book. The surprising fact that emerges is the 
extraordinary degree of agreement between 
all authors on major principles. Whilst in 
details there are differences, there is a general 
acceptance of the opinion that industrial re- 
search. whether carried on by a small or a 
large organization, must be properly repre- 
sented in the high councils of the company. 
’There is also complete agreement on the fact 
that research personnel must be of the highest 
standard, selected from the best available 
research graduates of the universities with, 
if possible, advanced research training. Whilst 
a case can often be made out for a brilliant 
exception, the general rule is to start off with 
the best qualified personnel that can be 
obtained. Having employed men of high 
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calibre, the company then accepts the responsi- 
bility to see that proper facilities are provided 
to enable the research worker to operate 
efficiently. 

A strong point made by many of the authors 
is that it must be clearly recognized by all 
that a company exists primarily to pay divi- 
dends and that the research department should 
be equally conscious of this fact. These authors 
recommend that periodic statements should be 
issued showing the returns earned by the 
research department. A warning note is 
sounded against the lavish expenditure of 
money on research by industry without due 
regard for the reasons for undertaking the 
work and the possible returns to be expected. 

The research worker will be happy to read 
that the average expenditure in America on 
research is of the order of two to three 
per cent, of gross sales, and that in the 
chemical industry progressive companies con- 
sider three per cent, to be the minimum to 
maintain a lead over their competitors. A 
further matter of interest is that generally 
about fifty per cent, of new projects selected 
for research arise from the rCsearcli depart- 
ment. The value placed on research by the 
du Pont organization is shown by the fact that 
in 1942 forty-six per cent, of gross sales con- 
sisted of products not manufactured in 1928. 
The research worker, however, will not be so 
happy to read the chapter on research reports 
and find the importance placed by industry on 
the proper reporting of all work and the 
significance of the laboratory note-book in 
patent policy. 

Every reader engaged in industry or aca- 
demic research will find much here to interest 
him, but it is sad to realize that the book is 
unlikely to be read seriously, if at all, by the 
body of men for whom it has the most 
important message, i.e., the senior executive. 
This message is clearly given in the following 
quotation: 

There need never be fear of government coin- 
petition if industry develops a really worth- 
while programme of research and recognizes 
that any producing enterprise is made up of 
four equally important integrated parts : fin- 
ance, production, sales and research. With- 
out any one of these components, no business 
can live for long. 

For those readers who wish to pursue the 
subject matter of the book in greater detail, 
an excellent list of references is given. There 
is a place for this book in the scientific 
libraries of all industrial and academic insti- 
tutions. 

0. E. Finn. 

Geology 

Physical Geology, 3i‘d edition. By Chester R. 
Longwell, Adolph Knopf and Richard F. 
Flint. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall Ltd., 
1948. 602 pp., 365 text-figs. 9^' x 6^.) 

Price, 16.00. 

With a striking dust-cover showing Pari- 
cutln in eruption, this third edition of a stan- 
dard text-book of physical geology used In 


many American colleges is well printed and 
bound, such as is usual with books published 
by John Wiley. An especially attractive 
feature is the wealth of very good illustra- 
tions, particular use being made of aerial 
photographs. 

The treatment of the subject is simple and 
designed to meet the needs of a person with 
no knowledge of geology. The usual chapters 
outlining various aspects of the subject are 
present, the authors stressing the processes, 
both internal and external, by which land 
forms are developed. Probably the best chapter 
is No. 2, in which movements of the Earth's 
crust, and isostasy in the formation of geo- 
synclines and the deposition of sediments, are 
discussed in an interesting and, to the new 
student, most informative manner. 

A list of reading references, each with a 
short comment, follows each chapter; appen- 
dices give brief information about minerals, 
rocks, topographic maps, and a time-scale of 
Earth-history. It is obvious that the book 
is intended to be used in conjunction with 
other text-books and with a laboratory course 
in the identification of rocks and minerals; 
for one cannot reasonably discuss processes 
unless one is familiar with the materials 
on which such processes act. Physical Geology 
adequately covers the usual Australian uni- 
versity first-year course, and with local illus- 
trations could be used with advantage. As a 
leaching aid the publishers will supply, at 
additional cost, a large set of Kodachrome 
slides showing geological features (largely 
from American sources) that illustrate nearly 
all aspects of the subject. 

Dorothy Carroll. 

History of Science 

A Source Book in Greek Science. By Morris R. 
Cohen and I. E. Drabkin. (Source Books 
in the History of Sciences series. New 
York: McGraw Hill, 1948. 579 pp., many 

text-figs. 53" X 83". ) 

The study of the steps by which, over the 
centuries, scientific ideas have become clarified 
and precisely formulated from out of n mass 
of confused observation and speculation, to say 
nothing of sheer magic, is a fascinating one, 
and one which perhaps yields place in interest 
only to the study of modern scientific ideas as 
they come thick and fast from living scientists. 

Recognition of the interest and importance 
of the history of science and of its value in 
teaching scientific concepts to students in all 
stages of their scientific education has in- 
creased greatly during recent years and has 
given rise to the publication of many books 
in the subject. Among the more important of 
these books are those belonging to the series 
of Source Books in the History of the Sciences, 
to which the book under review is the latest 
addition: the other books of the series already 
published are a Source Book in each of Astro- 
nomy, Mathematics, Physics, Geology. The 
general aim of the Source Books is to provide 
the student and teacher with information 
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about the history of science which he would 
find hard to get otherwise, and the point of 
view adopted is that it is best to let the 
makers of science state their ideas in their 
own words. 

In the book under review the authors have 
made their selection of extracts from Greek 
science with insight and discrimination; and 
they have given, in the discoverers’ own 
words, a well balanced picture of Greek science 
covering a period of about a thousand years. 
The extracts which make up the body of the 
book are taken from Mathematics, Astronomy, 
Mathematical Geography, Physics (including 
Mechanics), Chemistry and Chemical Tech- 
nology, Geology and Meteorology, Biology, 
Medicine and Physiological Psychology. Where 
treatises on special subjects already exist 
(e.g., on (Jonics) the authors have included 
only a few extracts of special historical signifi- 
cance, wisely leaving the reader interested in 
these topics to consult the larger works. In 
appropriate places throughout the text there 
are short prefatory notes to particulai- topics, 
copious explanatory footnotes, and many dia- 
grams and illustrations. The latter, especi- 
ally, show the versatility of Greek scientists. 

A close study of the first four sections indi- 
cates that the authors have included extracts 
on all of the topics one would expect to find 
(and one assumes this is true for other sec- 
tions which the reviewer is not competent to 
assess). For example, in Geometry the authors 
give a few paragraphs on the history of Greek 
geometry down to Euclid, and then give ex- 
tracts from the writings of Greek mathe- 
maticians. The latter are upon Analysis and 
Synthesis in Geometry, with one example; the 
postulates, with a critical note by Proclus on 
the pai’allel postulate; the Method of Ex- 
haustion; special theorems such as that of 
Pythagoras; the three famous problems of 
Greek Geometry (the squaring of the ciicle, 
the duplication of the cube, the trisection of 
an angle) ; Conic Sections. 

No less interesting than the extracts illus- 
trating ideas that have survived the test of 
centuries (as is true of most of the ideas in 
Geometry) are those which illustrate ideas 
and explanations which have had to be modi- 
fied or rejected subsequently. We can admire 
the ingenuity of many of these early explana- 
tions, and we may even almost regret that 
they are no longer tenable! For example, a 
random opening of the book (at p. 384) reveals 
the ‘Explanation of Earthquakes’ taken from 
Aristotle's Mcteorologica, II, 8, which te^is us 
that : 

The severest earthquakes take place w^here 
the sea Is full of currents or the earth spongy 
or cavernous ; so they occur . . . where the sea 
is supposed to flow in channels below the earth 
... A great and therefore violent wind is 
developed which would naturally blow away 
from the earth : but the onrush of the sea in 
a great mass thrusts it back into the earth . . . 
Our theory has been verified by actual observa- 
tion In many places. It has been known to 
happen that an earthquake has continued until 
the wind that caused it burst through the 


earth into the air and appeared visibly like a 
hurricane. This happened lately near Heracleia 
. . . Here a portion of the earth swelled up and 
a lump like a mouiui rose with a noise: finally 
it burst, and a great wind came out of it and 
threw up live cinders and ashes . . Indeed, 
this must be recognized as the cause of the 
fire that is generated in the earth : the air is 
first broken up in small particles and then the 
wind is beaten about and so* catches fire. 

The book is strongly recommended to 
teachers of science in schools, technical 
colleges and universities, both for the personal 
enjoyment and prf)fit they will get from it, 
and for the help which it and tne other books 
of the series can give them towards enlivening 
their lessons and lectui es. 

1. S. URNKK. 

SciEyoK AND Its Backoroi no. By H. L). 

Anthony. (London: Macmillan, 1948. 

291 pp. 8" X 5|".) English price, 10s. 

The author is well qualified to write a 
popular book on his subject, having been head- 
master of a large grammar scliool, lecturer in 
Mathematics, scholar of Queen's College, Cam- 
bridge, and Chief Inspector of Army Educa- 
tion. One of his principal interests has been 
the relation of science to history. 

The aim of the book is to give something 
of the story of science, together with the 
backgiound of histoiy in which that story is 
set. To achieve this, two features have been 
introduced. Firstly, most of the chapters are 
centred on the work of individual men of 
science, selected not merely as a part of scien- 
tific history, but because of the value of their 
work today. Secondly, the historical uack- 
ground is not only that of isolated biography, 
but continuous history of human affairs. Dr. 
Anthony in his preface refers to the metaphor 
used by Sir Richard Livingstone, of a rope 
by which man has climbed to his present 
position, the three strands of this rope con- 
sisting of action, knowledge, and vision. The 
three are interwoven, and in this hook the 
strand of knowledge, as developed by men of 
science, is not sepaiated from that of action, 
as represented in history, or that of vision, 
in the realm of ideals; and the tiue relation- 
ships between these are indicated in a series 
of seven charts. 

The author sets out to state simply, within 
the limits of a small volume, some of the 
achievements of science as a whole in relation 
to the background of history, the progress of 
European civilization, and the life of today. 
After an introduction dealing with geological 
time and human history, the subject matter 
is grouped under the following headings: 

the Rivers Period — Beginnings of 
Science ; 

the Mediterranean Period — Classical ; 
the Mediterranean Period — Mediaeval; 
the Atlantic Period — Modern; 
the World Period — International Con- 
flict; 

the World Period — World Co-operation. 
Within the limits he has set himself, Dr. 
Anthony has provided the general reader with 
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a broad foundation on which to base a fuller 
appreciation of the debt of mankind to science. 

The book is clearly printed; in addition to 
the charta referred to there are some 100 illus- 
trations and diagrams. 

H. R. Carne. 

Mathematics 

Nomoobaphy. By A. S. Levens. (New York: 
John Wiley and Sons; London: Chapman 
and Hall, 1948. 176 pp., 117 text-figs. 

6'' X 9".) Price, $3.00. 

Professor Levens, of the University of Cali- 
fornia, has provided a useful elementary text 
and handbook in principles of the design of 
nomograms. It replaces a text compiled in 
1937 under the title. Alignment Charts. The 
layout is notably clear and spacious; the 
exposition is simple; and the development of 
each theoretical principle is immediately 
followed by well-chosen worked examples. 
There are, in all, 127 further exercises offered 
to the student at appropriate points, chosen 
from relations which are common in engi- 
neering, chemistry, physics and statistics. 
Twenty-nine interesting and useful charts, 
also, are given as completed examples in an 
appendix. Not only is there a chapter on 
‘Practical Short Cuts’, but the whole book is 
written with an eye to practical application 
of clearly-expounded theory. More explicit 
advice might be welcome, however, on some 
aspects of choice between alternative types 
of chart. 

The theory is developed only by the geo- 
metrical method. A concluding chapter intro- 
duces the use of determinants, and should 
Interest the student in further study of this 
more general and more flexible method; but it 
might well have gone farther towards such 
a desirable end, if it were to be included at 
all. The book itself goes as far as curved 
scales and net charts. A bibliography of 
eighteen titles is included. As is bound to 
happen when a selection is made from a wide 
extension of basic forms, different readers 
would prefer different selections — the reviewer, 
for example, regrets the omission of circular 
charts as applied to trigonometrical equations. 
A few misprints and minor errors were noted. 

R. L. Aston. 

Physics 

Atomic Energy. By Karl K. Darrow. The 
Norman Wait Harris Lecture at The 
Northwestern University. (New York: 
John Wiley and Sons; London: Chapman 
and Hall, 1948. 80 pp., 13 text-figs., 3 

tables. W x 8^'.) Price, $2.00. 

Introductory accounts of nuclear energy 
have hitherto followed the romance of succes- 
sive research developments, and have been 
enlivened by word-pictures of physicists and 
by ideas of present and future applications. 
The four lectures published by Karl Darrow, 
of the l^ell Telephone Laboratories and Sec- 


retary of the American Philosophical Society, 
are somewhat more sophisticated in approach, 
being designed to explain only the essentials 
of present knowledge. Free from constraints 
of chronology, and from wanderings in minor 
bypaths, Darrow can deal more effectively with 
his selected concepts. The lectures, though 
for non-physicists, were for a university 
audience, and so are not notably superficial. 
Incidentally, they give the scientist-reader an 
opportunity of improving his perspective of 
contemporary research. 

The author is sometimes at pains to defend 
himself against possible criticism regarding 
his simplifications (such as requiring for his 
particular purpose no distinction between mass 
and weight, nor a conception of any but 
sphere-like sub-atomic particles) ; but he never- 
theless endeavours at some length to make his 
audience understand the concept of energy, 
as fundamental to the whole subject; and he 
demands thought upon the nature of physical 
units before he proceeds to mass-defect. As 
to the degree of complexity required by a con- 
scientious scientist in an exposition of such 
character- and, indeed, the intelligibility of 
science in general — he believes that ‘we ought 
not to hasten any faster than we are driven’, 
and that ‘at any moment of time we should 
enjoy the maximum of simplicity compatible 
with that moment’. In science he distinguishes 
three types of secrets — those reserved by man- 
made authority, such as the size of bomb 
components; those reserved for initiates after 
years of arduous preparation, as in quantum 
mechanics; and those still kept by Nature,, 
such as the factors by which the common 
heavy elements retain nuclear stability. 

Rufh^ford and Fermi are the only two men 
whose work is distinguished by name. Again, 
there are only two pictures given of events 
in the research background — the culmination 
of Fermi’s pile at Chicago, and the symbolic 
significance of Rutherford's students ‘staring 
into the darkne.s8 at ghostly evanescent flicker- 
ings’. (The significance of Einstein’s discovery 
of the E - me- relation in 1905 is also dis- 
cussed in relation to present-day selective 
suppression of publication of research.) The 
text is, however, enlivened by continual meta- 
phor and other imagery; particles falling 
under the sway of short-range attraction attain 
their ‘heart’s desire’; a transmuting nucleus 
‘adjusts itself to its desire’; the path of a 
radioactive tracer is marked as the path of 
an advancing army would be in the night ‘if 
each expiring soldier were to set off a flare at 
the instant of his extinction’. 'On the other 
hand, Darrow protests strongly against the 
adoption of the term ‘atomic’ for nuclear 
phenomena, as in his own title, instead of 
reserving it for chemical phenomena and the 
like; and he similarly protests against the 
term ‘atom smashing' as applied merely to the 
changing of partners in a dance. 

The first lecture reaches the proton-neutron 
structure; the second relates mass changes to 
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the simpler transmutations; the third reaches 
nuclear fission; the fourth explains conditions 
of chain reaction and proceeds to general 
radioactivity. Several cloud-chamber pictures 
are used as illustrations. It is unfortunate 
that a book of such character and standard 
should Include a few numerical mistakes (as 
on pages 41 and 69) which might confuse the 
careful lay reader. 

R. L. Aston. 

Public Health 

Public Health Engineeuing, Volume 1. By 
Earle B. Phelps. (New York: John Wiley 
and Sons; London: Chapman and Hall, 
1948. 655 pp., 137 text-figs. 5i" x 8i".) 

Price, $8.50. 

This book which, in accordance with the 
sub-title, is a text-lvook of the principles of 
environmental sanitation, is compiled by the 
Professor of Sanitary Science at the Univer- 
sity of Florida. In 1924 Professor Phelps 
published, under the title of Principles of 
Puhlio Health Engineering, a series of lec- 
tures given at Columbia University. Since that 
time considerable advances have been made 
in sanitary science and public health engi- 
neering and the present work is intended to 
cover the whole field of public health engi- 
neering as understood today. The public are 
becoming conscious of many factors which in 
modern highly Industrialized areas are respon- 
sible for deterioration in general public health, 
e.g., pollution of waters used for domestic 
supply or waters for recreational purposes, 
pollution of streams, pollution of the atmos- 
phere, contamination of foodstuffs. This book 
surveys the problems, discusses the results of 
investigations already carried out and points 
out how the various health risks can be mini- 
mized or removed. 

After an introductory chapter, ‘Man and His 
Environments’, which surveys the present 
position of the science of public health engi- 
neering, the book is divided into two parts, 
one dealing with the air contact and the other 
with the water contact. Some well-known 
specialists have assisted in the preparation 
of the text of the various sections. In the 
first part (the air contact) there are chap- 
ters covering all aspects whereby health may 
be affected by factors usually associated with 
die air, e.g., weather and climate, air supply, 
thermal environments of the human body, 
ventilation, lighting, atmospheric pollution, 
noises, insects and insect control. The second 
part (the water contact) is covered by chap- 
ters on hydrology, water quality, water supply, 
sewage disposal, stream pollution, treatment 
of polluted waters and rural sanitation. 

Each section is dealt with completely and, 
although reasons are given for various 
remedies, the details of method of construction 
are left to the reader to develop. The author 
states in the preface Tt Is written primarily 
for the engineer who presumably has learnt 


how to design and build, to teach him, in the 
light of present day knowledge of sanitary 
science, what to design and build and why . . . 
Its approach is through chemistry and the 
biological sciences, especially bacteriology and 
physiology. It stresses public health engi- 
neering rather than engineering itself.' 

Although the information, data, etc., are 
mainly from American sources and may not 
apply to present Australian conditions, it must 
be emphasized that as Australia becomes more 
densely populated (as it must if it is to sur- 
vive), and consequently more industrialized, 
the conditions in many parts of Australia will 
become more like those at present in ^ le U.S.A. 

The book, which contains a vast amount of 
information, much being thought-provoking, 
will be invaluable to public health engineers, 
public health medical officers, health inspec- 
tors and to all those who have some interest 
in public health matters. Research officers 
will find reference to a considerable amount 
of investigation which has been carried out 
in other countries. 

T. B. Nicol. 

Veterinary Science 

Animal Breeding. Fourth edition. By Lawrence 
M. Winters. (New York: John Wiley and 
Sons; London: Chapman and Hall, 1948. 
404 pp., 155 photographs and text figs. 
9" X 6".) Price, $4.60. 

This new edition of a well-known text-book 
on a subject of foremost economic importance 
to Australia warrants very careful considera- 
tion by teachers, students and livestock 
breeders. Before embarking on the reading 
of it, the reviewer .lotted down his own ideas 
as to what subject matter might be covered in 
a book with such a broad comprehensive title, 
keeping in mind the needs of college students 
and breeders. This resulted in a table of con- 
tents that proved to differ only in minor 
features of sequence from the author’s plan. 
The previous edition had promulgated ideas of 
improvement in livestock breeding based 
largely on established genetic principles. The 
extensive experimental work with farm 
animals carried out in the United States during 
the past two. decades has enabled the author, 
in this volume, to fortify his ideas with 
valuable research data. 

The first ten chapters cover, in a neces- 
sarily brief manner, a rather wide field of 
subjects, including some broad economic and 
historical material, anatomy and physiology 
of the sex organs and endocrine glands, fertili- 
zation and development. Elementary genetics 
is treated rather too briefly, considering that 
genetic principles provide the basic framework 
on which breeding theory is built. This book, 
then, should be supplemented with a standard 
book on the fundamental principles of heredity. 
The applied subjects, however, are given 
ample consideration and include a very good 
chapter on lethal genes. The book is of high 
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merit in the sections devoted to the practice 
and problems of the constructive breeder. The 
presentation of experimental data, and the 
modern concepts arising from them in such 
subjects as selection, inbreeding, cross-breeding, 
the role of pure-bred stock and fertility, is 
just what the student of breeding wants. 

The author contributes a very full and clear 
chapter on artificial insemination. Some of 
our veterinarians might think this beyond the 
legitimate scope of a book designed for 
students of livestock breeding, but they would 
find this up-to-date review of the subject in- 
valuable in their own work. In any case, 
many of our leading breeders will be glad of 
the opportunity presented to study the tech- 
niques involved and to assess for themselves the 
value of the process in livestock improvement. 
The book ends with a valuable chapter on 
constructive breeding under the suggestive 
title ‘Building Superior Germ Plasm’. The 
author draws heavily on his own improvement 
projects and provides valuable blank forms 
designed to facilitate the recording of breeding 
data. 

This edition can be recommended for college 
students and progressive breeders of all classes 
of livestock. Its great value lies in the fact 
that it presents relevant biological principles 
and modern ideas of livestock improvement, 
which are based largely on th4 research work 
on animal production that has l>een made 
possible by the resources of the great American 
Experiment Stations. 

G, F. Finlay. 

Zoology 

CoT.i.FxiE ZooixxiY. Fifth edition. By Robert W. 
Hegner. (New York: The Macmillan Co.; 
London: Macmillan and Co., 1947. 817 pp., 
441 text figs., 8 coloured plates. x 9.^".) 
English price, 25.s'. 

The late Professor Hegner’s book is of 
interest because of its very wide scope. 
Although written as an elementary text-book, 
the work attempts to combine descriptions of 
a wide range of type-animals with an extensive 
review of the classes from which they are 
drawn. There are, in addition, comprehensive 
separate accounts of the functional processes, 
and some sound chapters on genetics, ecology 
and the history of zoology. 

The invertebrates are dealt with fully, and 
on the whole well, especially the protozoa — ^as 
one would expect from the author’s research 
experience of this group. On the other hand, 
the treatment of the vertebrates does not fully 
convey that idea of the evolutionary modifica- 
tion of form and function within the group 
which is usually regarded as a primary aim 
in vertebrate teaching. This is the consequence 
of omitting many precise conceptions of homo- 
logy, and a surprising amount of the classical 
comparative anatomy. 

The treatment of vertebrate embryology also 
suffers from the omission of much of the 
material required for fruitful comparative 


work, such as the results of modern studies 
on gastrulation, and an adequate account of 
the development of the hen's egg or other 
heavily . yolked egg. To offset these omissions, 
the radiation of form and habit within the 
separate classes is well described and pro- 
fusely illustrated. In this respect the new 
edition has been substantially improved by 
the incorporation of several coloured plates* 
which are designed to Illustrate the biological 
significance of various colour patterns. 

The accounts of physiology and ecology are 
comprehensive and useful. It is unfortunate, 
however, that the information which they con- 
tain does not always provide for an adequate 
physiological and ecological knowledge of the 
anatomical types described in the systematic 
section. For example, there is no adequate 
account of the mammalian oestrus cycle in 
the chapter devoted to reproduction. 

The worth of Hegner’s College Zoology as a 
potential text-book must depend very largely 
on the perspective of the teacher, but, at the 
least, it may be recommended as sound col- 
lateral reading, which would be of benefit to 
any student at the elementary stage. 

Al a STAIR G. Willis. 

A Textbook ok Entomology. By Herbert H. 
Ross. (New York: John Wiley and Sons; 
London: Chapman and Hall, 1948. 532 pp., 
434 text-figs. 6" x 8".) Price. $6.00. 

This book differs very little from the large 
number of previously published entomological 
text-books, except that it includes, under one 
cover, brief elementary discussions on all the 
major aspects of the subject. It would, there- 
fore, be useful as a preliminary course of 
reading for a student who had no access to 
any other literature. The references are 
meagre and refer mainly to other text-books, 
and very little recent work is included, so 
that the book is not of much value to the 
advanced student, who would do better to 
consult the standard text-books on particular 
aspects of the subject. The general arrange- 
ment is attractive, and the book is abundantly 
illustrated, mainly from previously published 
text-figures. 

A. R. WOODHILL. 


Book Notices 

Animals Alive. By Austin H. Clark. (Toronto- 
New York-London : D. Van Nostrand, 194S. 
472 pp., illustrated.) Price, $4.00. 

A vast range of animal forms is covered in a 
popular manner. The value of the book lies not 
so much in the direct description of factual obser- 
vations as in the thought which the author pro- 
vokes upon various relationships. He interests 
the reader not only in the effect of man upon 
nature but in the effect which the domestication 
of animals has had upon man's culture and history. 
Food habits make entertaining reading ; extra- 
ordinary relationships between animals are pointed 
out ; and attention is drawn to upsets in the 
balance of nature, past, present and potential. 

The book . Is discursive not only in style but in 
structure. Its four main sections are entitled Man 
and the Animal World, Land Anhnals, Fresh- 
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Water Animals, Sea Life ; but choice of chapter- 
subjects is mixed between taxonomy, habits, dis- 
tribution and other characteristics. Illustrations 
are not referred to in the text and fail to give 
a balanced illustration of the text. Various in- 
accuracies include a major error concerning the 
prenatal nourishing of marsupials, denying any 
form of placentatlon whatever. On entomology, 
besides serious errors, there is a perpetuation of 
discredited theories. On birds, there Is a fantastic 
account of brush turkeys laying eggs In sand of 
beaches ; and the statement that the emu is 
actually an ostrich ! 

Animals Alive is a somewhat rambling account 
of zoology from the viewpoint of an individual : 
it shows the breadth of his personal experience 
and the intimacy of his wide professional contacts. 

Thej Humanitibs and the Scibnobs in Denmark 
DURING THE Sdcond WORLD WAR. (Copen- 
hagen; Ejnar Munksgaard, 1948. 723 pp.) 

Price, 60 Danish Crowns; postage, 3.46 D.Cr. 

A survey of the development in all fields of 
science in Denmark during the German occupation. 
A compilation of 150 papers by specialist authors, 
grouped in 24 sections, with a subject index. As 
well as the usual pure and applied sciences, the 
subjects include bibliography, philosophy, theology, 
political science, history and philology. 

Who^s Who in the Agricultural Instttutb of 
Canada? 1948. (Ottawa: Agricultural Insti- 
tute of Canada. 226 pp. 6"' x 9".) Price, 
$2.50. 

The biographies of over two thousand agricul- 
tural scientists at present employed in the scien- 
tific institutions of Canada ; including personal 
details, past and present positions held, and major 
official activities. 

Stress Analysis and • Design of Elementary 
Structures. Second edition. By James H. 
Cissel. (New York : John Wiley and Sons, 
1948. 419 pp., 223 figs., 40 tables, 8 design 

charts.) Price, $5.00. 

An outline of structural analysis, with illustra- 
tions of application and design, suitable for archi- 
tects and others who may not desire full engin- 
eering thoroughness. The new edition includes 
a chapter on light-gauge steel construction, which 
deals with elastic stability. Most of the design 
charts and data apply only to American materials. 

Australasian Herbarium News, No. 3. Sep- 
tember 1948. Published half-yearly by the 
Systematic Botany Committee of Section M of 
the A. and N.Z. Association for the Advance- 
ment of Science. (46 pp., typescript quarto, 
paper covers.) Obtainable from Miss N. T. 
Burbidge, Division of Plant Industry, C.S.I.R., 
Canberra, A.C.T. 

William Hartley w^rites on Systematic Botany in 
Eastern South America, which he has visited. 
J. B. Cleland contributes a detailed review of Black’s 
Flora of South Australia, Part II. Correspondents 
discuss the standardization of plant names ; iso- 
lated descriptions of new species ; presentation of 
data in taxonomic papers. Seven pages are 
devoted to extracts from the Report of the British 
Intelligence Objectives Sub-Committee on The 
State of Taxonomic Botany and Botanical ColleO'- 
tiona in Some Areas of Germany since 19S9. This 
is followed by eleven pages of titles of botanical 
literature published in Germany in war years, and 
thirteen pages of new species of Panerogams listed 
in German publications. There are several pages 
giving news of botany and botanists in Australia 
and New Guinea. 

Barth Wall Construction, III, Stabilized Barth. 
By G. P. Middleton. (Dept, of Works and 
Housing, Commonwealth Experimental Build- 
ing Station, Duplicated Document No. 19, 1948. 
14 pp., typescript, 4 photo-figs. In 2 plates. 
Foolscap, paper covers.) Obtainable from the 
C.B.B. Station, Ryde. N.S.W. Price, la. 

This is a brief and very elementary description 
of the stabilization of soil for earth wall con- 


struction. Only the two normal methods are con- 
sidered, namely, by Portland cement and by bitu- 
minous emulsion. 

Climate and House Design — Thermal Charac- 
teristics OP Buildings. By J. W. Drysdale. 
(Dept, of Works and Housing, Commonwealth 
Experimental Building Station. Duplicated 
Document No. 27, 1948. 20 pp., typescript, 

2 tables. Foolscap, paper covers.) Obtain- 
able from the C.E.B. Station, Ryde, N.S.W. 
Price. 1«. 

As a result of temperature surveys of houses 
under Australian conditions, a method is proposed 
for estimating the difference between internal and 
external temperature of buildings of different types 
of construction. Frequencies of hot days in 
.selected Australian towns are given in an appendix. 

Second Interim Analysis of thb S’nur .'GTH of 
Masonry Walls. By David V. Isaact (Dept, 
of Works and Housing, Commonwealth Experi- 
mental Building Station, Special Report No. 1, 
1948, 59 pp., typescript, 9 figs, set in 3 plates, 

26 tables. Foolscap, paper covers.) Obtain- 
able from C.E.B. Station, Ryde, N.S.W Price 
not stated. 

A somewhat hypothetical mathematical analysis 
of wails of block masonry loaded with a uniform 
lateral pressure per unit area. The walls con- 
sidered have return walls at each end and may 
contain door openings and window openings. The 
stresses in the blocks and in the joints are esti- 
mated. This Special Report replaces the former 
Duplicated Document No. 14. 

A supplement gives a list and summary of all 
Bulletins and Duplicated Documents published by 
the Station. 

Building Research, 1940-1045. D.S.I.R. (London; 
H.M.S.O., 194 8.) English price, 3s. 6d. 

This publication covers six years in which no 
annual reports were issued by the Building 
Re.search Board of the D.S.I.R. Many of the war- 
time problems dealt with by the Building Research 
Station were of immediate interest only, while 
others were outside the field of building research 
but were adapted to the Station’s experience and 
equipment. Civil defence research included anti- 
scatter treatments for windows ; glass substitutes ; 
and fire protection. Other problems included the 
testing of existing road bridges for excess over 
design-loads ; remedial and design measures in- 
volving soil mechanics ; development of a high- 
temperature process for manufacturing phosphate 
fertilizers ; concrete jigs for aircraft fuselages ; 
and the manufacture of alumina. 

l*ost-war reconstruction programme first required 
the issue of Notes advising upon the repair of 
damaged buildings, then a series of ‘Post-War 
Building Studies’ was issued under the sponsor- 
ship of the Ministry of Works. The Building 
Research Board appointed committees to deal with 
subjects such as heating and ventilation, plumbing, 
fire grading, acoustics and sound insulation. Some 
of the resulting publications have sold more than 
30,000 copies. By 1945, research was proceeduig 
upon building materials, methods of construction 
and the effic-iency of buildings. At this stage a 
programme of construction of houses was in- 
augurated to enable full-scale trials of ideas. The 
publication includes a full summary of the 1945 
work, as a report of the Director of the Research 
Station. 

Treiatmbnt and Disposal of Industrial Waste 
Waters. D.S.I.R. (London: H.M.S.O., 1949.) 
English price, 12s. 6d. 

During the 35 years since the last book on this 
subject was published in Great Britain, there has 
been a growing realization of the importance of 
maintaining water resources and many advances 
have been made in methods of treatment. The 
book describes results of work in many parts of 
the world, with particular reference to that of the 
Water Pollution Research Laboratory set up in 
1927 by the D.S.I.R. 
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The earlier chapters deal with the efEects of 
industrial effluents on waters used In Industry, on 
domestic supplies and on fisheries. Following 
chapters deal with general methods of treating 
Industrial wastes and sewage, particularly the 
more recent biological methods. Bach of the 
remaining chapters deals with waters from par- 
ticular types of industry — such as coal and 
ammonia pollution; metallurgical pollution (in- 
cluding chromates and cyanides) ; and raw- 
material pollution (textiles, tanning, paper, milk, 
slaughtering, fermentation, fruit, etc.). 

Comparative results of various methods are 
presented in tabular form. A list of references is 
given at the end of each chapter. 


Types op Road Surpaoino and Maintbnanc® 
USING Tar or Asphaltic Bitumens.. D.S.I.R., 
Road Note No. 5. (liondon : H.M.S.O., 1948.) 
English price, Is. 

The results of research and the development of 
new products have produced a bewildering variety 
of bituminous binding materials, in various grrades 
of volatility, differing in consistency from very 
fluid materials which pour at atmospheric tem- 
perature to hard materials which are only slightly 
indented by a needle. Choice of materials is 
determined by both economic and technical con- 
siderations. A guide to the purposes and technical 
merits of various types of construction, written 
for non-specialists, is offered in this publication. 


Properties of Road Tars and Asphai^tic Bitumens 
IN Relation to Road Construction. British 
D.S.I.R., Road Research Technical Paper No. 
12. (London: H.M.S.O.) Price, 9d. 

A summary of available information for the 
student or engineer who wishes to understand the 
complex properties that cause pns type of surface 
to behave differently from another — such as the 
viscosity of the binder, its adherence to the 
aggregate, and its resistance to decomposition by 
weather. 


(.Concreting and Bricklaying in Cold Weather. 

British D.S.I.R., National Building Studies 

Bulletin No. 3. (London : H.M.S.O.) Price, 6d. 

. Commencing with a brief account of the effect 
of frost on newly placed concrete, the bulletin 
discusses the methods of (a) using simple pre- 
cautions for average winter conditions; (b) using 
calcium chloride; (c) using special precautions 
for urgent work in severe weather. Useful tables 
are included. The methods described are those 
developed in America. 


Flax Retting with Aeration. British D.S.I.R., 
Water Pollution Research Technical Paper 
No. 10. (London: H.M.S.O.) Price, 3s. 

Prior to 1940, British flax factories produced 
flax of coarse fibre by ‘green scutching’, but not 
the fine fibre which results from retting. Attempts 
to adopt the aerobic process of retting used in 
Europe met with the difficulty that existing fac- 
tories were so situated that the large quantities 
of very polluted water produced were objectionable. 
The Paper describes the investigation which pro- 
duced a process of aerating the water during 
retting, so that the same water may be used in 
successive rets throughout a season. 

Other lines of research are described, including 
attempts at chemical coagulation, which were un- 
successful, and attempts at biological filtration, 
which proved costly and difficult. Alternative 
lines of research in aeration are also described. 
Much information was obtained on the bacteria 
responsible for retting. Aeration oxidizes away 
the organic matter accompanying bacterial growth, 
wherea.s the anaerobic process converts it Into 
acids. Conditjons in the flax stems themsalves, 
however, are still anaerobic, and the organisms 
mainly responsible for retting, even under con- 
ditions of considerable aeration, are found to be 
spore-forming anaerobes. 


Publications Received 

(Continued from This Journai#, iO, 193, June 1948) 

Amalgamated Wireless (Australasia) : Technical 
Review, 8, 1, 1948. 

Associac&o Quimica do Brasil : Anaic, 6, 2-4, 1947. 

Australia, Commonwealth Office of Education ; 
Uneeoo Information Circular, 1-4, 1948 ; 6-6, 
1949. 

Australia, Council for Aeronautics: Report ACA- 
36, Stability Derivativee, by J. M. Evans and 
P. T. Pink, 1947; ACA-87. Obeervations of the 
Lubricating Oil Film between Piston Ring 
and Cylinder, by J. C. Wisdom and R. L. 
Brooks, 1947 ; ACA-38, hood. Tensile and 

HardenabiUty Tests on some Aircraft Steels 
of Australian Manufacture, by A. R. Edwards 
and F. G. Lewis, 1948 ; ACA-40, A New Theory 
for the Strength of Wooden Booo Beams, by 
•T. R. M. Radok, J. B. O. Silberstein and H. A. 
Willis, 1948. 

Australia, Council for Scientific and Industrial 
Research : Bull. No. 236, The Algol Oenus 
Gracllaria in Australia, by V. May, 1948 ; 
Journal, ftl, 2-3, 1948 ; Tracer Elements Bibli- 
ography, compiled by T. H. Oddie — 16, 
Study of Teeth and Saliva with Radioelements, 
1948 ; 17, Radio-Isotopes in Embryology, 1948 ; 

18, Study of Muscle with RaAioelemente, 1948 ; 

19, Application of Radioelements to Brain, 

Nerve and Sense Organs, 1948 ; 20, Stable 
Isotopes in Absorption and Nutritional Investi- 
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Goethe as a Scientist 

To his 200th Anniversary, 1949 

H. D. BRASCH* 

Unlike Dante and Shakespeare, who really 
shaped the type of Modern Western Man, 
Goethe, t as a poet and sage, \/as not so much 
formative of this type as rather reflecting it, 
as it were, in a last colourful sunset. Yet 
although Goethe is known to the world at 
large mainly as a poet and writer, his activities 
were divided almost equally between Arts and 
Science. Like Leonardo da Vinci, he is better 
known for his creative works; but it is in his 
science that he, like Leonardo, was a fore- 
runner of future developments. One of the 
last universal Europeans, he was surprisingly 
formative of the fundamental scientific attitude 
of the times to come after him. 

Goethe’s approach to the Natural Sciences, 
which fascinated him during most of his life- 
time, was marked by the significant transition 
from the medieval-renaissance to the modern 
concept of Nature. It is useful to define, at 
the start, his place in the development of 
that concept. 

Whilst the Greeks had seen Nature and Mind 
as one organic unit creating and moving itself 
in a way which ultimately cannot be explained, 
Christianity conceived the Universe as created 
and moved by a supreme Being standing out- 
side and above it. Nature was thus thought 
of as natiira naturata — as made and ruled by 
an external (transcendental) God according 
to his imposed laws. It became almost some- 
thing like a mechanism that had been rationally 
engineered and could therefore be rationally 
understood and interpreted. This rigid, static 
picture underlies the doctrines of scholastic 
Christianity and St. Thomas Aquinas. As it 
encountered, during the Renaissance, the 
newly aroused interest in physical science, it 
resulted in the correspondingly static theories 
of Descartes, Newton and Classical Physics. 

♦ H. D. Brasch, D.15., Senior Lecturer in 
Engineering, University of Melbourne. 

tJ. W. von Goethe, born Frankfurt, 28 August, 
1749 ; died Weimar, 22 March, 1832. 


The Renaissance, however, brought also a 
revival of the Greek idea of natura naturans, 
creating itself ever anew by inner (immanent) 
energies. Once more, the Deity was conceived 
as being identical with that vast living 
organism which is Nature, dynamic, evolu- 
tionary, not explicable rationalb* in its ultimate 
urges and origins. This line leads via Christian 
mysticism to Giordano Bruno, Spi'ioza, and 
Modern Physics. 

It was this latter idea of Nature which 
became productive in Goethe. It was his 
passionate experience of Spinoza’s wo^k which 
decided his attitude to Nature. God is Nature, 
from which Mind and Matter emanate; the 
union of both is Life and Reality, which can 
never be explained, and thus remains the great 
mystery before which Goethe never ceases to 
stand in awe. This wondering was Goethe’s 
Nature-worship, it was the religion he con- 
fessed: ‘to enquire into what can be enquired 
into, and to worship in silence what cannot be 
investigated’. 

The table shows in a very simplified form 
Goethe’s position in the development described. 

Goethe’s interest in science was first aroused 
in the free atmosphere of the ducal court at 
Weimar, where he first breathed the air of 
countryside and woodlands. It needed the clear 
contours of the Italian landscape, however, to 
make him wide awake to objective reality and 
to crystallize his ideas. The sight of a broken 
sheep’s skull in Venice, of some plant in the 
gardens of Palermo, ignited his visionary 
thoughts of the development of bones, organs, 
or whole organisms from an archetype, the 
'ur- (arche) plant or ‘t^-r'-animal. 

His works dealt with Mineralogy, Geography, 
Metereology, Light and Colours, Botany, 
Zoology and Physiognomies. He maintained 
collections of natural objects and geological 
models; half a million of his own fortune was 
spent by him ‘that I might learn what I know 
today (1830) ; in addition my salary and large 
literary income over more than fifty years; 
and more than another million and a half 
went through my hands which were spent for 
great objects by my princes’. Research was 
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thus by no means just a sideline of his 
activities. 

He attempted the natural sciences in nearly 
every department. Still, his tendencies were 
always confined to such objects as could be 


perceived directly by the senses. Hence also 
his scientific work was the ‘great confession*, 
as were his poetry and writing; everywhere 
he proceeded from personal experience and 
practical application to fundamental insight: 
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from hunting to Forestry and Botany, from 
the finding of a strange crystal to Mineralogy 
and Mining. He praises the concrete honesty 
of the natural sciences in preference to research 
In pure philosophy or pure history, which lead 
‘the one towards scholastics, the other towards 
revolutions’. For us today, perhaps, one 
remark is most interesting — the Humanities, 
he felt, were dead, covered with dust. ‘It is 
fortunate that Nature has intervened to attract 
our interest, and to re-open, from her side, 
the way to Humanity’ (written about 1810), 
and ‘without my attempts at Natural Science 
I should never have come to know Mankind 
as it is’. 

We see here quite clearly the two main- 
springs of his Faust-tragedy : the insatiable 
thirst for knowledge of Part 1 of that play; 
and the hope to come nearer the riddle of Life 
by practical work on a concrete nearby object, 
the theme of Part IT. And why does he wish 
to live another fifty years, says he as an 
octogenarian in 1830? Not to witness any big 
mystery solved, or any sublimation of man- 
kind, but to see three canals built: the Rhine- 
Danuhe Canal, connecting the North and the 
Black Sea; the British in possession of a 
Suez Canal; and the United States of a 
Panama Canal. 

Whereas concrete perception, instinct and 
imagination are the sources of his research, 
its aim is the wholeness of Life. But Life is 
change, and thus his main interest was in the 
nature of living organisms, their formation 
and transformation. This stress on change 
results in his morphologies of plants and 
animals; where he develops, by comparative 
research, archetypes from which by intrinsic 
forces of transformation all other forms sprang, 
and he proceeds from the observation of certain 
atrophied bones to prove evolution. Could not 
Darwin have written the following sentence? 
‘Nature could not have made a horse if all 
other animals had not been made before on 
which Nature, like on a ladder, climbed to the 
structure of the horse.' 

For morpAe, the shape or form, he chooses 
the modern word gestalt — so familiar to us 
today: It is ‘the complexity of the existence 
of a real being'. These gestalts, however, are 
nowhere at rest, nowhere closed or final. They 
change incessantly, they fiow from formation 


to transformation. Each of them comes from 
a sequence and points to a sequence; it is only 
one link of a great productive ascending chain. 
We touch here on a fundamental aspect of 
his ideas on Nature. Two main principles, 
he says, can be found everywhere in Nature: 
that of Polarity and that of Intensification. 
Transformation held in bonds by the inertia 
of what once has become reality, is one 
example of polarity; it accounts for the relative 
constancy of the species. His works abound 
with such examples of systole and diastole, of 
contraction and dilution, ‘the greates exten- 
sion in the fruit, the greatest concentration 
in the seed’, ‘no matter without mind' and 
vice versa: an everlasting attraction and 
repulsion, and an everlasting ascent, an urge 
for more and more intense and complex forms, 
visible in mechanical, organic, and spiritual; 
in accidental, chemical and ethical phenomena. 

His truly modern approach can be seen best 
in his method. To ask Why? and What For? 
is not scientific at all, he asserts. The only 
question permitted is Hoiof We err when we 
seek for cause and effect. Both together form 
the indivisible phenomenon. Hence he rejects 
also the idea of teleology in Nature. In all 
these points he was the pioneer of modern 
physics and cosmology. 

Goethe was predominantly a visual type. 
The eye was the very organ of his artistic 
and scientific activities. Early attracted by 
the world of colours, he devoted many years 
to his Theory of Colours, in which he 
expounded for the fii’st time many physiological 
facts well known today: complementary 
colours, contrast effects, after-sensations on the 
retina, psychological effects of colour schemes, 
much as they are expounded in present-day 
industrial psychology. His physical theories 
have been abandoned, and his violent polemics 
against Newton’s optics have been charged, for 
a long period, entirely against him. Modern 
thinkers, however, like Whitehead and Colling- 
wood, criticize Newton’s approach to funda- 
mental problems in just the same way as did 
Goethe. It is known today luat Newton 
himself was deeply disappointed in his own 
theories, optical and others, later in his life. 
‘And it is legitimate to infer that the careless 
and secondhand thinking on fundamental 
questions proved his undoing in the end' 
(Collingwood, The Idea of Nature). 
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The true issue between Goethe and Newton 
was deeper: it was really the fight between 
Spinoza, the monist, and Descartes, the great 
divider of the Universe into dualist categories. 
It was the controversy between the vitalist 
Goethe, for whom all reality was motion and 
process, and between the static world of the 
Newtonian bodices without duration, acting on 
each other through empty spaces. It was 
ultimately the war between synthesis and 
analysis. 

To deal analytically with isolated material, 
to specialize by using elaborate instruments, 
physical (microscopes or telescopes) or mental 
(mathematics), seemed futile, even sinful, to 
Goethe. The reduction to numerical magni- 
tudes destroyed, for him, quality and values 
in the empirical perception which is the 
source of all physical research: he anticipated 
those problems which begin to confront modern 
physical science, and have resulted, so far, in 
an intensified use of specialized semantics in 
nuclear physics, chemistry, and cell biology. 

For him, Nature, Man, and Art was One 
Entity. Man and Mind were parts of Nature. 
Every observation was conditioned and modi- 
fied by the observer: ‘man cannot say any- 
thing about Nature without saying something 
about himself’; that is the new sense of Man’s 
relation to Nature which he brings into our 
age. Always starting from the single experi- 
ence, his universality rather protected him 
from, than tempted him to, striving for totality. 
He never tried to erect a system into which 
everything would fit. The pale cast of thought 
and speculation was abhorrent to him, and 
proudly he says of himself: 

Wie hast du es denii so weit gehrachtf 

Mein kind, ich hahe es king gemacht: 

Ich hahe nie iiher das denken gedaeht. 

How is it that you were so successful? 

My child, I have been clever: 

I have never thought about thinking. 

Nature and Mind are one, the subject and 
object in research are one; they all merge 
Into the only reality we can deal with, the 
*phdnonien\ ‘This must be studied with love 
and care; one should investigate it with all 
possible precision, and see how far one can 
proceed with understanding and practical 
application; and one should leave the problem 
itself untouched.’ For the phenomena are not 
problems to be solved as in algebra. They 


are forms, patterns, gestalts, to be beheld and 
grasped in quality rather than in quantity. In 
the highest and purest cases they are real 
and symbolic at once. They then present 
themselves to us as the last perceptible entity, 
as the 'urphdnomen\ before which (as in the 
epoptlca, the highest stage of the Eleusinian 
mysteries) any further analysis is impossible 
and would be only destructive. ‘Here Deity 
itself is manifest; the scientist should leave 
them in eternal splendour and repose, the 
philosopher should accept them into his realm: 
here all questions cease; in front of them, we 
feel a kind of awe, almost anguish. The 
highest that Man can attain, is awe and 
astonishment; if the urphdnomen causes this, 
let him be satisfied: more it cannot give, and 
he should forbear to seek anything further 
behind it; here is the limit.’ ‘One must not 
seek anything behind the phenomena, they 
themselves are the meaning!’ 

Goethe’s concept and interpretation of the 
Universe are those of our present leading 
scientists and cosmologists. 

He has initiated that tremendous swing from 
mechanist to organic and vitalist approach 
which characterizes modern science. His 
emphasis on concrete thinking can be felt in 
Medicine, where we no longer cure the disease 
but the patient, asking not so much what kind 
of disease the person has as what sort of 
person the disease has. His emphasis on 
dynamic thinking has helped to discard empty 
space and durationless bodies in physics, 
replacing them by fields of forces for ever 
in action and motion. P''ield theories have 
conquered in Biology and Morphology, forma- 
tion and transformation being the main topics 
of their research. The gestalt theory dominates 
Biology as well as Psychology, where the idea 
of archetypes has been taken up by Jung. 
And comparative research has really started 
only since Goethe. 

Modern physics no longer ask for cause 
and effect. Mind and Matter are no longer 
separate categories but polar aspects of one 
sole reality. All reality is process, implying 
permanent motion and change; hence a Space- 
Tirae continuum with the emphasis on Time. 
‘Nothing is done’, says Goethe in refuting the 
ether theory, ‘by assuming an ether for the 
motion of light, because ultimately everything 
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is life and motion, and we cannot perceive 
them except by their moving and thus, by 
contact, inducing the neighbouring object to 
motion’. These, however, are exactly the ideas 
of Bergson in Evolution Creatrice, and of 
Whitehead in Process and Reality. The 
activities themselves are the organisms; the 
primary particles already act and suffer, gifted 
with minute' minds and urges; and every 
molecule, every cell, is in permanent hormic 
(desirous) development, desirous of realizing 
a yestalt, and attracted towards chat realization 
by an eternal lure towards perfection which 
might be called Deity: thus Whitehead. This 
striving proceeds in discontinuous jumps. 
Matter, Life, Mind or Energy show different 
tendencies, gradually receding from simple 
mathematical symmetry; and a ‘continuous 
progress from one realm to the other is 
nowhere and by no means to be found’, says 
Goethe. ‘There is an Idea underlying the 
whole by which Nature in Deity, Deity in 
Nature, acts through all eternities. Per- 
ceiving, beholding, reasoning, bring us nearer 
to those mysteries.’ This concept, with Deity 
as a symbol for an asymptotic goal of all 
evolution, is piecisely that held by Alexander 
and, again, by Whitehead. And our generally- 
accepted idea of Man as the present peak of 
the creation as known to us finds its expression 
in Goethe’s words: T^or what is all that 
expanse of suns and stars and galaxies and 
nebulae, of worlds born and nascent, if not 
that in the end a happy man enjoys spon- 
taneously his life?’ 

A universal mind like Goethe’s, averse to 
dogmatic rigidity and closed totalitarian 
systems of thought, cannot avoid contradic- 
tions: they are the very manifestations of 
universality, and we even find the crudest 
contradictions in those religions, philosophies, 
and political theories which pride themselves 
on their catholic span. Goethe himself has 
forestalled, in a sort of mystical finale, objec- 
tions of that kind: ‘All is equal, all is unequal; 
all is useful and useless, salutary and noxious, 
sounding and mute, rational and absurd. And 
what we confess of single phenomena is often 
contradictory.’ 

But contradiction is motion, challenge; is 
Life: and we are at the beginning of a new 
cycle. 


The Use of Radio Waves for 
Astronomical Observations 

J. L. PAWSEY.* 

Jiaclio waves are used in making astronomical 
observations in two ways : using ‘echoes’ as in 
radar, or using the waves spontaneously emitted by 
the astronomical bodies. The first method has been 
applied to meteors and the Moon ; the .sec-ond to 
the Mot)n, Sun and our Galaxy. These observations 
and the resulting conclusions are described in 
general terms. 

1. Introdtjction. 

In recent years a radical innovc ion has 
been introduced into astronomical cjserving 
techniques. Radio waves are now being used 
for observing astronomical phenomena. They 
provide a supplement to light, which, if we 
include the infra-retl and ultra-violet ranges, 
has provided almost the whole of the present 
data of astronomy. The newly applied radio- 
waves are not different in kind from light. 
Roth are transverse electromagnetic waves, 
but the radio waves are enormously greater in 
wavelength. A typical light wavelength (green) 
is 5 X 10"® centiineties and a typical radio wave- 
length utilized in astronomy is five metres: 
the ratio between these is 10^. An indication 
of the wavelength ranges of the electromagnetic 
spectrum is given in Figure 1(a). Tlie wave- 
length difference between light and radio 
waves is associated with important differences 
in generation and propagation which promise 
that radio waves should yield information 
supplementary to that given by light. 

The most obvious difference is that radio 
waves can be directly generated by changing 
electric cui rents, so that these waves can be 
used to detect naturally-occurrhig electric 
currents or oscillations of masses of electrons. 
A familiar terrestrial example of this is the 
location of thunderstorms by means of the 
atmospherics which originate in lightning 
flashes. 

Thermal Radidtiou at Hddio Fr('auenci(\s 

The emission of light and heat differs from 
tlie above process in that radiation of random 
phase is emitted from individual atoms. Such 
emission is not restricted to wavelengths of 
light but extends over the whole spectrum. 
Thermal radiation in tlie radio-frequency range 
originating in this manner is unfamiliar to 
us because the usual power levels are minute 
compared with those of common radio signals 
or interference. The sensitivity of a ladio 
receiver, however, may readily be made suf- 
ficient to detect and measure thermal radia- 
tion, provided it is not masked by other 
stronger radiation. A measurement of the 
temperature of the Moon’s surface by means 
of thermal radiation is described later. The 
emission of such radiation is precisely analo- 
gous to the emission of light by an incandes- 

*J. L. Pawsey, Ph.D., Division of Hadiepbvsios, 
C.S.I.R.O., Sydney. 



THE AUSTRALIAN JOURNAL OF SCIENCE 


AUGUST 


^X-royl-*- Lt<)ht 4 —Ro<)io Wo««s — * 



Piffure 1. 

(a) Approximate wave-length ranges of light, 
radio-waves, etc., in the electromagnetic spectrum. 

(b) Distribution of radiation in the spectrum of 
‘black-bodies’ at temperatures of (1) G,000°C. and 
(ii) 30®C. (Ef is the power emitted per unit 
surface area per unit freQuency range of the spec- 
trum, expressed in the practical, m.k.s., units usual 
in radio measurements.) 

cent body. The intensity of the radiation con- 
forms with the standard laws of radiation. 

Differences between the intensity of emission 
of light and of radio waves are iilustrated in 
Figure 1(b), which shows the spectral distri- 
bution of emitted power for black bodies of 
6,000® C. and 30° C. These temperatures are 
approximately those of the surfaces of the 
Sun and Earth respectively. The spectra are 
computed from Planck's law. The curves give 
the total power per unit frequency band (not 
wavelength) emitted by one square metre of 
surface of an ideal ‘black body’. The scales 
are logarithmic and gieatly compressed, the 
emission and wavelength scales covering 
ranges of 10^'^' and 10^® respectively. The 
optical and radio ranges of wavelength are 
shown. Indications are given of the limits of 
sensitivity of observation in each range under 
ideal conditions. Because the observing instru- 
ments in the two ranges have such different 
properties, uniform conditions for the limits 
cannot be specified in the two cases. The 
optical limit is based on an assumed ability 
of the eye to detect 100 quanta, originating in 
a wavelength range spread over one-third of 
the visual spectrum. It is also assumed that 
one-third of the light from one square centi- 
metre can enter the eye. The assumption in 
the radio case is that the black surface ex- 
tends over the whole field of view of the 
aerial. For the higher temperature, light has 
the advantage of exceeding the limit of detec- 
tion by a larger factor; but for the lower one, 
it is seen that radio emission is appreciable 
while, as is well known, the light emission is 
negligible. 

Thermal emission from bodies which are not 
‘black bodies' follows the usual laws identifying 


a good emitter with a good absorber. Absorb- 
ing regions therefore not only impede the 
passage of radiation through them, but con- 
tribute their own radiation, of an intensity 
which depends on their temperature and degree 
of opacity. The first obvious difference between 
the absorption of light and of radio waves 
is a simple extension of the tendency exhibited 
by infra-red light to penetrate haze. Radio 
waves of wavelengths greater than a few centi- 
metres penetrate clouds freely. This permits 
radio-astronomical observations in cloudy 
weather which would preclude optical ones. 
A more important source of obscuration, how- 
ever, promises to be overcome: in interstellar 
space there are huge clouds of obscuring dust 
or smoke which are evident in particular cases 
as great dark patches along the Milky Way. 
These prevent optical observation of a great 
part of our Galaxy. 

A second difference is that radio waves are 
reflected or absorbed by ionized gases of 
adequate electron-density, though these are 
effectively transparent to light. 'The guiding 
of radio waves around the Earth by the 
ionized regions of the upper atmosphere, known 
as the ionosphere, is a terrestrial example. 
The outer atmospheres of the Sun and stars 
are much more extensive ionized regions, 
which will be opaque to radio waves from 
inside and will themselves emit waves. 

The range of radio wavelengths used in 
astronomy is from about one centimetre to 
a few tens of metres. Longer wavelengths 
are prevented from reaching the Earth by the 
ionosphere, and shorter ones by absorption 
in atmospheric gases due to very long infra-red 
absorption bands. Over most of the range 
between these wavelengths the atmosphere is 
almost completely transparent, more so than it 
is to light. 

Methods of Ohservation 

Two entirely distinct methods have been 
used in radio astronomy: the ‘echo’ method of 
radar, and the ‘natural radiation' method. The 
principles of radar are sufficiently well-known 
to require no description here. Because the 
echo method involves the spreading out of 
energy in space twice over — once in trans- 
mission from transmitter to target, and again 
from target to receiver — prohibitively large 
amounts of power would be required to obtain 
echoes from the more distant astronomical 
objects. This factor has limited the application 
of the method to nearer distances — to meteors, 
and to the Moon. Even with the Moon it is 
difficult to attain the necessary sensitivity, and 
in the recent Australian Moon-echo experiments 
the transmitter gave pulses each with an 
energy of 10* joules (10» watts for one-tenth 
second) as compared with a typical value for 
a high-power radar set of one Joule (10« watts 
for 10"*’ second). The sensitivity of a radar 
set depends, other things being equal, on the 
energy per pulse. 

Observations of natural radiation are made 
by using a directional receiving aerial con- 
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nected to a sensitive radio receiver. The 
magnitude of the ‘signal’ picked up on the 
aerial is indicated by a meter connected to 
the output of the receiver. The aerial may 
be turned to different directions to determine 
the intensity of radiation arriving from differ- 
ent directions in space. There are, of course, 
sources of terrestrial radiation, man-made or 
natural, to confuse the observer; but radiation 
from outside the Earth may be identified if it 
can be shown to come consistently from a fixed 
direction in space. Such an instrument can- 
not give a picture of an area in the sky as 
can a camera attached to a telescope, but is 
limited to a single reading for a given direc- 
tion, as is a photo-electric exposure meter. 
The field of view, corresponding roughly to 
the inverse of the resolving power of a tele- 



Flgure 2. 

A .small aerial used ou a wave-length of 3 metres. 
The two perpendicular sections are used for recep- 
tion of circularly-polarized waves. 

scope, cannot be made very small, because 
it is not feasible to use aerials which are very 
many wavelengths in aperture, and this intro- 
duces limitations due to diffraction. Usual 
fields of view are degrees or tens of degrees 
across. Measurements of angular position are 
therefore not attainable with anything like the 
precision possible using optical means. Special 
techniques, however, have been evolved to 
give accuracies of a few minutes of arc in 
favourable circumstances. 

In contrast to angular precision, the power 
sensitivity attainable in radio measurements 
is remarkable. It would be possible, by in- 
tegrating over only one second, to detect 
thermal radiation from a black body covering 
the field of view of the aerial, were the body 


at a temperature of a few degrees Absolute. 
This corresponds to a received power, in the 
case of a typical receiver of 1 Mc/s band width, 
of about 10“^^ watts. 

Equipment used at the Radiophysics Labora- 
tory for the reception of radio waves from the 
Sun is shown in Figures 2 and 3. Figure 2 
shows a small directional aerial used on a 
wavelength of three metres. The two sections 
having elements at right angles to each other 
were used, with appropriate phase delays, for 
the reception of circularly-polarized radiation. 
Figure 3 shows a larger aerial used on wave- 
lengths between 25 and 150 centimetres. It 
consists of a parabolic reflector of wire mesh 
with a small collecting aerial at t } focus — a 
surprisingly close analogue to the reflecting 
telescope used in astronomy. It is mounted, 
as is an astronomical telescope, on a polar 
axis. Associated receiving equipment is also 
seen in the box Indow. 

2. Radio Waves from the Milky Way, 

OR ‘Galactic Noise’ 

The initial discovery of extra-terrestrial radio- 
frequency radiation was made by Jansky of 
the Bell Telephone Laboratories in 1932. In 
the course of studies of sources of interference 
with short wave, 15-mo^tre, radio communica- 
tions, he found a source which consistently 
appeared to come from the direction of the 
Sun. Observations over an appreciable frac- 
tion of a year showed that this direction was 
only temporarily that of the Sun, and was 
actually fixed in space. He drew the bold but 
logical conclusion that th^ radiation originated 
far beyond the solar system. He was further 
able to point out that the source shows a con- 
centration in the plane of the Milky Way and 
a strong maximum in the direction in which 
the centre of our Galaxy Ls believed to lie. 
He inferred that ‘the source of these radia- 
tions is located in the stars themselves or In 
the interstellar mattei- distributed throughout 
the Milky Way’. 

The radiation does not show the ‘crackling’ 
characteristics of atmospherics, but gives a 
steady hiss in a receiver. Radio scientists use 
the word noUc in a technical sense to describe 
random electrical fluctuations of this nature, 
and the radiation discovered by Jansky is 
often called cosmic noise, or, if we wish to 
refer to radiation associated with the Galaxy, 
galactic noise. Radiation in the radio-frequency 
spectrum from the Sun has similar character- 
istics and is often called solar noise. 

Subsequent studies, notably by Reber, a 
young American amateur scientist, confirmed 
that the distribution over the sky conforms 
reasonably with what is known of the distri- 
bution of the Galaxy. This leads to the inter- 
esting probability that the galactic noise dis- 
tribution may be used to determine the actual 
galactic shape, on the assumption that, what- 
ever the nature of the source, it is distributed 
in a representative manner throughout the 
Galaxy. The shape of the Galaxy cannot be 
obtained directly from optical observations. 
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Figure 3. 

A larger aerial, used oti wave-leagtlis between 23 and 3 50 centimetres, consisting of a parabolic 

reflector with a collector at the focus. 


owing to obscuration of the more distant parts 
by dust clouds in interstellar space, which may 
prove to be transparent to radio waves. 

It is surprising that, at these wavelengths, 
the galactic radiation far exceeds that from 
the Sun; that is, radio-frequency ‘star light' 
is brighter than radio-frequency ‘sun light^ It 
is therefore clear that galactic noise cannot be 
due to the sum of effects from stars similar 
to our Sun. Reber attempted to meet this 
difficulty by suggesting an origin, not in stars, 
but in vast clouds of hot, ionized gas dispersed 
in interstellar space. These would be trans- 
parent to, and would not emit, light; but would 
be more or less opaque to, and so would emit, 
radio waves. This hypothesis remains un- 
proven, but probably accounts for a substantial 
fraction of the radiation. 

Radio Stars 

Since Reber ’s suggestion was made, two 
new discoveries have suggested alternative 


means of origin. Firstly, the Sun was found 
to give enormous transient increases of radia- 
tion, so that it was suggested in 1946 that 
there may be stars on which processes similar 
to those which occur in the disturbed Sun 
yield radiation on an enormous scale. Secondly, 
a dozen or so ‘point sources' of cosmic noise 
have been discovered by Bolton of the Radio- 
physics Laboratory over the past two years. 
These radio stars are not the bright optical 
ones. Three have been provisionally identified 
by Bolton with nebulae of peculiar character- 
istics, the rest have not yet been associated 
with visible objects. One of the former is 
identified with the ‘Crab nebula’, which appears 
to be the remnant of an exploded star which 
was observed as a supernova by Chinese 
astronomers in 1054 a.d. It now appears as a 
dim, nebulous object which is expanding with 
enormous velocity. A photograph of this nebula 
against its background of stars is shown In 
Figure 4. The distance of the Crab nebula is 
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Fig^ure 4. 

'I hr (’ral) nebula, believed t(t b<- one of the radio- 
stars, 11 consists of an expanding envelope of gases 
thrown out by a suT)ernova observed at this place 
in the sky by C'hinese astronomers in the year a.d. 
l()r)4. (Pho'tograph by W. Baade, Mt. Wilson, 
•'raken from ihe book, Our, tico. three . . . infinity: 
(ieorge (lamow, The \"iking Press, New York. ) 

estimated to be 4,200 light-years, which may 
be compared with 8 light -minutes for the 
Sun. Nevertheless the intensity of radiation 
from this nebula at a wavelength of 3 metres 
is of the order of one-tenth that from the 
undisturbed Sun. The ratio of the powers 
emitted at this wavelength by the Crab nebula 
and the Sun, assuming tlie inverse square law, 
is of the order of 10^'*. This comparison may 
not be quite fair to the Sun, because its radia- 
tion occasionally increases very considerably, 
perhaps up to io" times. The mechanism by 
which these gigantic radio transmitters of 
space generate waves is not known but, at 
least in the case of an exploding star, there 
should be no difficulty regarding the amount 
of energy available for conversion into radio- 
frequency waves. 

The total contribution of the known radio 
stars is only a small fraction of the total 
galactic radiation. Presumably improved tech- 
niques will lead to the discovery of more 
radio stars, but the present evidence suggests 
that there are sources of radiation, such as 
that suggested by Reber, in addition to these. 

3. Radio Waves from the Sun, or 
‘Solar Noise' 

Compared with the giant radio-stars, our 
Sun is a dwarf. Radio waves from the Sun 
do not appear to have been identified until 
1942, when they were observed independently 


in England and America. During a few days 
in February qf that year, English radar sets 
on about 6 metres wavelength were troubled 
by a peculiar form of interference. Observa- 
tions of its direction of arrival were made. It 
was shown by Hey, a member of the Opera- 
tional Research Group, that these directions 
consistently pointed towards the Sun, and he 
inferred that the interference was due to solar 
radiation. The radiation grossly exceeded the 
calculated value for 6,000 ‘black-body radia- 
tion' from the Sun. There was a large sun- 
spot visible on the Sun at that time. South- 
worth, of the Bell Telephone Laboratories, in 
the same year used newly-developetl 3-centi- 
metre and lO-centimetre radar receiv^ ig equip- 
ment in an attempt to extend the mfra-red 
spectrum of the Sun to these wavelengths. He 
found steady radiation, corresponding in inten- 
sity not to 6,000° but to 18,000° ‘black-body 
radiation'. These two observations, tL 3 one of 
a gi-ossly varying component associated with 
sunspots, the other of a thermal component 
corresponding to a tempe! atuie somewhat 
greater than the 6,000° optical value, provide 
the clue to subsequent developments. 

Varia hie Componen t 

The variable component is prominent at 
meti’c wavelengths, and has been shown by the 
author and his colleagues at the Radiophysics 
Laboratory to be closely correlated with sun- 
spots and to originate in .small areas on the 
Sun’s disk near them. These results were 
independently confirmed by Ryle and Vonberg 
in Cambridge. The correlation is not exact. 
Over the few years for which observations are 
available, giant sunspots have all been asso- 
ciated with intense radiation; but many smaller 
spots do not emit appreciably, and intense 
radiation has been detected in regions free 
from sunspots. Present ideas suggest that 
the radiation may originate high in the solar 
atmosphere, in masses of gas, which are so 
rarified that they may perhaps not be detect- 
able optically. The visible sunspots and the 
ladio emission would then be associated only 
as being each due to great disturbances in the 
solar atmosphere in the region concerned. 
Rapid variations in intensity, of the order of 
10/1 in a few seconds, are a striking feature 
of the radiation. The more intense radiation, if 
it were of thermal origin, would frequently 
require temperatures of 10® degrees and occa- 
sionally of 10^* degrees. 

These values are far above anything known 
or suspected on the Sun, and, taken in con- 
junction with the rapid changes, have led to 
the conclusion that this comporent cannot be 
of thermal origin. It must be a manifestation 
of giant electrical disturbances in the solar 
atmosphere, a solar analogue of our thunder- 
storms. These disturbances are not yet recog- 
nized by optical observations, nor is the 
mechanism of emission of radio waves estab- 
lished. One of the interesting speculations 
concerning the origin of some of the largest 
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radio disturbances, which are called outbursts, 
is that these may be due to explosions on the 
Sun which hurl great masses of gas upwards, 
some with so great a velocity as to escape from 
the Sun. Incidentally, terrestrial magnetic 
storms and auroras are supposed to be caused 
by the arrival at the Earth of such masses of 
gas. In the Sun, these gases would move up- 
wards and if, as is suspected, a particular 
wavelength of radiation is associated with 
each level in the solar atmosphere, we should 
expect to observe different wavelengths excited 
in succession. Some of the greatest outbursts 
have shown just such delays betw’oen the 
onsets at different wavelengths. 

Thermal Component 

Returning to the thermal component, the 
theory was independently presented in 1946 
by Ginsburg of the U.S.S.R. and by Martyn of 
the Australian Council for Scientific and 
Industrial Research. On the basis of the 
electron densities and temperatures known 
from optical observations to exist in the highly 
ionized solar atmosphere, it was deduced that 
thermal radio-frequency radiation should 
originate in the upper solai- atmosphere — the 
corona and chromosphere — rather than in the 
6,000° photosphere, where the bulk of the 
light originates. The former two regions are 
believed to be at temperatures of about a 
million and 30,000° respectively, and it was 
concluded that intensities in appropriate wave- 
length ranges should be corrcvspondingly high. 
The author and his colleagues were able to 
identify a steady component in the observed 
radiation which, over the wavelength range of 
1 centimetre to 4 metres, could be identified 
with the thermal one. This work offers very 
direct verification of the surprising postulate 
that the kinetic temperature of the corona is 
of the order of a million degiees. Observa- 
tions and computations based on a constant- 
temperature chroinospliere agree poorly over the 
range of wavelengths of that part of the ladia- 
tion, which originates chiefly in the chromo- 
sphere; and the next step has now been taken 
by Piddington of the Radiophysics Laboratory, 
in using the radio results to derive details of 
the distribution of temperature and density in 
this region. These details were previously 
deduced from difficult and inexact optical 
measurements supplemented by assumptions, 
so that they were very uncej fain. Radio and 
optical data in this case provided comple- 
mentary information which combined to give a 
direct answer. The broad outline of thermal 
emission by the Sun at radio frequencies is 
now well established. As we should expect for 
wavelengths which originate in the high solar 
atmosphere, the size of the emitting area is 
greater than the optical disk. In addition it is 
firmly predicted that, over a certain range of 
wavelengths, the radiation from the rim of the 
Sun should i)e more intense than that from the 
centre. If we had ‘radio eyes’, we should 
einpect to see the Sun as a ‘bright’ circle with 
a less ‘bright’ centre. 


4. Lunab Obseevations 

The Moon is the one astronomical body to 
which both the ‘direct radiation’ and the 
‘echo’ tephniques have been successfully applied. 

Observations of the emitted radiation on a 
wavelength of 1*25 centimetres have been 
described by Dicke and Beringer of the M.I.T. 
Radiation Laboratory, U.S.A., and by Pidding- 
ton and Minnett of the Radiophysics Labora- 
tory. There was no evidence for radiation 
other than simple thermal radiation from the 
surface of the Moon, and the results were 
interpreted in terms of average lunar surface 
temperatures. Reflected solar radiation is 
readily estimated and found to be trivial at 
this wavelength. The Australian observers 
carried out a series of observations extending 
over several months. They compared theii 
observations with somewhat similar observa- 
tions which had been made using infra-red 
light. Each series showed a regular oscilla- 
tion of surface temperature as the visible face 
of the Moon turned towards and away from 
the Sun. The amplitude of oscillation of the 
radio temperatures, however, was substantially 
less than, and the phase retarded behind, that 
of the infra-red temperatures. The explana- 
tion given is that, whereas the infra-red radia- 
tion originates at or very close to the sujface, 
the radio radiation originates over a range 
of depths of the order of half a metre. The 
temperature of the rocks at a depth would 
show a smaller variation and the phase of the 
oscillation would be letarded. Detailed con- 
sideration showed tl)at in order to explain the 
results it was necessary to postulate a thin 
but very efficient thermally-insulating layer 
over the surface. It was suggested that this 
could be realized if a fine layer of dust covered 
the surface of the Moon. 

Using the other technique, Moon echoes have 
been obtained on about 100 Mc/s by the Evans 
Signal Labo)atory in the U.S.A.; by Bav in 
Hungary; and by Kerr. Shain and Higgins of 
the Radiophysics Laboratory, using the L’O- 
Mc/s transmis.sions of Radio Australia. In 
this last experiment, standard radio trans- 
mitters and receivers were used, which have 
been available for many years in many 
countries. At this wavelength the effects of 
the ionosphere were expected to be appreci- 
able and an object of the experiment was to 
study the effect of the ionosphere on signals 
which pass right through it. It is proved from 
the success of the various experiments that 
there can be no major absorbing region, effec- 
tive at the wavelengths concerned, between 
the Earth and the Moon. No unexpected effectr, 
have so far been recognized. The Moon-echo 
technique may possibly find application in 
communication via the Moon between distant 
points, or, more probably, in ionospheric re- 
search. 

5. Meteor Echoes. 

The visual study of meteors is rendered 
by their random and occasional occur- 
rence. These difficulties are accentuated by 
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Figure a. , 

■s oloaniod at Ottawa, 2S April, litis, nil a wtivo-lengiU 
1 ’ iisoll is visible, tii-.'-d appr(>aciiin^ and tluni receding, 
ni'/wd rcginn wViinb iier.si.^ts many sccnmls after fhe 
in a paper by lb ,M. Millrnan and I t. AN’. Jb McKinley, 
Htron. t^or. (Uinaila. /.i, 121.) 


f’requont obscuration by clouds uiid by tbe 
iinpossiliility of sooing all l)ui exceptionally 
bright nioteoi’s by day. (-onsequently tbe 
introduction of a radio inetliod of dett'ction 
wlii(di operates etiually by day and by night, 
and with or without clouds, offers interesting 
l>ossibilities for tbe iinprov<2menl of observa- 
tions. 

Meteors have betai known to be a subsidiary 
source of ionization in the ionosphere for many 
years, but the use of the radio-echo method 
for the determination of numbers and direc- 
tions of arrival dates from the end of tbe 
recent war. Iley and Stewart, who were then 
rnemViers of the English Operational Research 
Oroup, showed that transient echoes of dura- 
tion from a fraction of a second to minutes, 
which were observed on Gd-Mc s radai* s(’ts. 
were due to visible meteors. In showers of 
meteors which come from one general direc- 
tion, they were able to determine this direc- 
tion from the radar observations. This work 
has been vigorously developed by Lovell and 
his school at the University of Manchester, 
and their extensive observations have led to 
the discovery of great meteor showers incident 
during daylight hours in summer in England. 
These were, of course, undetectable by optical 
methods. 

A normal meteor is a particle a fraction of 
a millimetre in diameter. The direct echo 
from it at a distance of a hundred kilometres 
or 80, the distance at which meteors are 
observed, would be far too small for observa- 
tion. Similarly, the light emitted by the solid 
particle heated by its passage through the air 


would not be vi.sildc. The nicicor, in passing 
through the air with veloib^y of llie order of 
.'SO Km sec., cause.s ionizinion ot tbe adjacent 
gas. Tills leads to the emission of light, 
which we see, and leave an ionized column, 
behind the meteoi-, wliicti diffuses outwards 
and finally disappears, ^flie normal radio echo 
is from this eolurnii of ionizt'd gas. Occasional 
meteors also give l isc to i at her mysterious 
weak echoes wliich aj ,pe:ir to mo\ c with the 
meteor itself, so that the velociiy of approach 
can be dir<‘ctly ineasui(Hl. 

Radar records o', tbe echoes from two 
meteors, obtained at Ottawa by Millrnan and 
McKinley, are leprodueed in f^ignre 5 . In 
these records the vertical scale is the distance 
from the observer, the horizontal one is time. 
The existence of an eciio is indicated by a 
Avhite part of tbe recoi d. In each case a hyper- 
bolic track is visible; this corresponds to the 
echo from the meteor as it first approaches 
and then recedes from the observer. It is 
followed in each case by an echo from the 
ionized trail, which endures for many seconds 
and then giadually disappears. The small 
white dots distributed over the record are 
instrumental and should be ignored. 

6. Conclusion 

We have followed the application of radio 
methods to the detection of phenomena ranging 
from the depths of space to the limits of our 
atmosphere. The resulting discoveries have 
depended on each of the salient features of 
radio waves: on the tramparency of clouds of 
dust, on the opacity of ionized gases, on the 
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incandescence of material at low temperatures, 
and on the emission of radio waves by ehc- 
trieal disturbances. 

Most of the progress in this branch of science 
has taken place in the four years since the 
war, and during this period a large proportion 
has originated In Australia at the Radio- 
physics Laboratory and the Commonwealth 
Observatory. Australian contributions were 
recognized in 1948 by the appointment of two 
Australians, Dr. R.v.d.R. Woolley, and Dr. D. F. 
Martyn, as chairmen of Commissions con- 
cerned with radio-astronomy, in the Inter- 
national Astronomical Union and the Union 
Radio Scientifique Internationale (U.R.S.I.), 
respectively. There is every reason to suppose 
that this new branch of science will make 
increasingly important contributions to astro- 
nomy and one hopes that Australian scientists 
will continue to play an important part in the 
work. 
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Brillouin Zones and the Mathieu 
Equation 


N. S. BAYLISS* 

Many of the features of the Brillouin zones 
of crystalline solids can be demonstrated con- 
veniently in the simplified case of a one- 
dimensional lattice by making use of the 
properties of Mathieu's equation — 

^ (a - 2ff. cos 2z), y 0 (t) 

dz- 

It is known (Ince, 1932) that, if the solutions 
of this equation are required to have a period 
of TV or 27r in z, the parameter a may have only 
oertain values (denoted conventionally by Oo, 

• Noel S. Bayliss, Professor of Chemistry, 
University of Western Australia. MS- received 
16 .Tune 19 49. 


Oi, Oa ; bj, ) which are 

functions of the parameter B as shown in Fig. 1. 
In the special case of 6> = 0, Uo = 0 and am - bm 

= m* where m = 1, 2, 3 As ^ ~»00, am-i 

and hm approach one another asymptotically. 
If the solutions of equation (i) are not 
restricted to the period of n or 27r in z, 
McLachlan (1946) has shown that convergent 
solutions are possible when the values of 
(a, B) lie in the unshaded regions of Fig. 1. In 
the shaded regions the solutions are divergent 
and unstable. 

We may now consider a one-dimensional 
crystal lattice consisting of N identical atomic 
cores spaced at equal distances I along the x 
axis (Fig. 2). The inner shell electrons are 
as usual supposed to be tightly bound to the 
nuclei and to be outside the scope of the 
problem. We therefore consider only the n 
valency electrons associated with each core. If 
the positive charge of the cores is first assumed 
to be distributed evenly throughout the one- 
dimensional lattice, the valency electrons are 
in a space of uniform potential energy as in 
the case of the simple Sommerfeld theory of 
metals. The positive cliarge may then be 
regarded as gradually segregated in the neigh- 
bourhood of the cores, producing a periodic 
potential field which we can write as — 

V - k. cos 2z (//) 

where z = nx/l. The variable z has the peri- 
odicity of TT in the lattice spacing I, while V 
has a minimum at each core (see Fig. 2). (In 
a strictly one-dimensional lattice, V would 
become -oo at each core; but the potential 
function in (il) is probably a closer approxima- 
tion to the potential field in real lattices, where 
the valency electrons are largely between the 
nuclear planes.) The Schroedinger equation for 
the lattice — 

+ (E k.cos2z) f 0, {in) 

dx^ 

with the substitution z ~ nx/l, becomes 
r/Y 8mP 

-1 {E - fc.cos2«) iiv) 

dz- 

which is identical with (i) if 
SmP 8mP 

. EJ - a; . k - 2B {v) 

The parameter B of Mathieu’s equation thus 
contains the constant k of (ii), while the eigen- 
values of a give the energy levels E. 

In the special case in which the valency 
electrons are assumed to be in a space of 
uniform potential energy, k ~ 0 and we have 
the well-known problem of Nn free electrons in 
a one-dimensional box of length Nl. The solu- 
tions of the corresponding equation, 
d^yf/ 

+ ~ 0, (tH) 
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iiiusl have nodes at the points ^ = 0 and z » AV. 
The eigenvalues of a aie pVA'“, where p has 

the integral values 1, 2, 3 There are A 

eigenvalues of a (i.e,, N energy levels) in each 
of the intervals a = 0 to 1, n -- 1 to 4, and so on. 
If the periodic potential energy of the lattice is 
now imj)osed on these electrons by gradually 
increasing k (i.e., by increasing 0) , the eigen- 
values of a will move continuously into the 
allowed regions of Fig. 1, while the number A' 
of eigenvalues in each region remains 
unchanged. This situation is indicated by the 
dotted lines in Fig. 1. 

The energy levels of the free electron gas 
Mills become segiogated into zones, each con- 
taining N energy levels (or 2N electrons in 
Fei'ini statistics), which are separated from 
one another by zones of forbidden energy. In 
the case of veiy large or infinite A\ there are 
allow^ed bands of energy sepaiated by forbidden 
energy regions. The following features of zone 
theory are immediately evident from an inspec- 
tion of Fig. 1; 

lu) Fo!' any given value nf f^k), iln’ 
allowed zones become wider, and tlie 



X 


forbidden zones narrower, as a(E) 
increases. (See section PQ in Fig. 1.) 
(b) As S is increased (increased tightness 
of binding to the cores), tlie allowed 
zones become mu rower, finally becom- 
ing single A -degenerate levels when $ 
is large enough. (Compare sections 
PQ and P'Q' in Fig. 1.) 

(r) Lattices wliose cores have filled valency 
shells have filled zones, the highest of 
whicli is separated by a considerable 
energy gap fiorn the next vacant zone, 
(d) The simplest case of a metal with one 
valency electron per core (/? = 1) has 
an incompletely filled zone with the 
conseQuent emergence of typical meLal- 
lic pi'operties. 

Standard treatments of zone theory (Seitz, 
.1940) often emphasize tlie broadening and 
deepening of the discrete energy levels of indi- 
vidual atoms, ixs they are brought together with 
decreasing nuclear separation to form a lattice. 
The ti’catment outlined above approaches the 
problem from the different viewpoint of tlie 
gradual development of a periodic potential in 
a fixed lattice. The treatment is in no way 
dependent on assuming to be very large or 
infinite, as in oidinary crystalline solids. It 
could be a])plied to comiilex molecules, such as 
linear conjugated polyenes, where the unsatii ra- 
tion electrons aie subject to a periodic poten- 
tial field and where A’^ is comparatively small. 
In this connexion it is seen that the existence 
of continuous energy bands in the usual theory 
is a consequence of assuming A^ to be very 
large. In those cases where N is small, Pig. 1 
shows that, while 0 is increased, the individual 
energy levels are not broadened, but remain 


Figure 2. 
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discrete while they are gradually crowded 
together. 
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Fishery Management and Changes 
in Abundance of Fish 

M. BLACKBURN* 

In January 1947, an important meeting of 
North American fisheries biologists was held 
at Toronto. The proceedings have been re- 
ported (May 1948) under the title ‘A sym- 
posium on fish populations’ as vol. 11, article 4, 
of the Bulletin of the Bingham Oceanographic 
Collection (Peabody Museum of Natural His- 
tory, Yale University). The volume has 283 
pages, including 34 pages of valuable verbatim 
discussion on the nine papers presented. Some 
of the matters dealt with are highly contro- 
versial. One author, Burkenroad, suggested 
that ‘the desirability of applying current 
theories of biological management to marine 
fisheries remains to be demonstrated’. Another, 
Langlois, asserted that these theories were 
actually inapplicable. Every fisheries bio- 
logist will want to consider such suggestions 
for himself. So, however, will others who may 
be less familiar with the present position 
taken by the science. TTie matter is also of 
potential interest to those conducting economic 
research on other animal populations. The 
writer therefore wishes to outline the current 
view of the contribution which science can 
make to the fisheries, and to discuss the 
validity of some of the comments made in the 
Toi’onto symposium. 

The principal objective of aquatic biological 
research is to enable fishermen to catch, con- 
tinuously, the greatest possible quantities of 
useful or pleasure-giving aquatic animals 
(mainly fish) for which there is a demand. 
(The stimulation of demand for species which 
are useful and freely available, but not appre- 
ciated by the public, is a separate problem 
which does not only concern biologists.) It is 
assumed that the fishermen have, or can 
acquire, the skill and equipment for the pur- 
pose. There are four ways of helping to 
realize the objective. Two of them make 
possible the €‘xploitation of fish populations 
(stocks) which are new, either in the sense 
of creation by acclimatization or of discovery 
by exploration. Acclimatization has been 
moderately successful in inland and estuarine 
waters, but a failure in the seas. Exploration 
of the waters is still very important in some 
areas like* Australia, which are large or 
sparsely populated. Largely because of these 

* M. Blackburn, M.Sc., C.S.I.R.O. Division of 
Fi.sheries. 


very features of such areas, however, the 
industry is often slow to utilize the newly- 
found resources. The other two methods may 
be applicable to fisheries that already exist. 
One involves the alteration (Including possible 
restoration) of the environment, to increase 
its productivity in terms of the required fish. 
This has possibilities in reasonably small and 
circumscribed waters, where some elements of 
of the ecosystem can be controlled, but it 
appears to be valueless for the sea (Ricker, 
1946; Cooper, 1948). The last line of attack, 
in its most optimistic formulation, is aimed at 
establishing a ‘management’ system for the 
fish stocks, whereby fishermen would be pre- 
vented from capturing more, but discouragfed 
from capturing less, than a specified quantity 
fiom each stock in a given year. The amount 
might not be the same each year, but it 
would always be the maximum (optimum 
catch) that could be taken without directly 
causing a decline in the yield of any subsequent 
year. 

The management concept, in one form or 
another, at present dominates the thinking and 
activity of most fisheries biologists. Effort 
of this kind could still be fruitful when nothing 
practicable remained to be done along the 
other lines mentioned above. That stage seems 
almost to have been reached in some marine 
waters, e.g., the North Atlantic. The idea is 
based on the experience gained from investi- 
gations on natural fluctuations and overfishing, 
especially the latter, in individual fish stocks. 

Doth of these researches have been concerned 
with annual changes in number of fish or, 
more often, the total weight. It is convenient 
to use such terms as ‘abundance’ and ‘scarcity* 
to cover both forms of expression. Some- 
times the fish are intermittently scarce and 
abundant, often in quick succession, but there 
is a reasonable regularity in the amplitude 
and frequency of the fluctuations. It has been 
repeatedly shown that such changes occur 
independently of any human action (natural 
fluctuations). They are due to variable environ- 
mental factors, whose influence on the fisli 
(nearly always on the young) is sometimes 
relatively favourable, sometimes relatively un- 
favourable, for their survival. Alternatively, 
the fish may become more or less continuously 
scarcer over a considerable period. In most 
instances where this has been investigated, 
there has also been evidence of an immediately 
preceding (and often continuing) intensifica- 
tion of fishing. This has naturally been re- 
garded as the probable cause of the decline. 
Such a stock is said to have been ‘depleted’, 
as a result of ‘overfishing’. Overfishing is any 
process of fishing that lesults in the total 
mortality losses, by the part of the stock that 
is useful to man, outweighing the accessions 
due to reproduction and weight-increase of 
survivors. A depleted stock can be restored by 
restricting the intensity of fishing. Unless the 
natural mortality rate is too high, this will 
permit the stock to increase significantly in 
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weight, and perhaps produce more young than 
before. 

It follows that, if enough were known about 
the properties of a given population for repro- 
duction, growth and survival under natural 
conditions, and their interaction — with one 
another and with fishing mortality at different 
rates — it would be possible to calculate the 
greatest catch that could be taken, consistent 
with maintaining a balance between total 
accessions and total removals. Natural fluctua- 
tions would tend constantly to disturb the 
balance; but, since they have often been 
successfully predicted, it might be possible to 
modify the estimates of optin^ im catch from 
year to year (Kesteven, 1946). The manage- 
ment system could then probably function as 
indicated above, subject to economic, social 
and administrative considerations in the 
choice of a control procedure (Herrington and 
Nesbit, 1943). The whole matter, however, is 
so complex that the optimum catch has yet 
to be worked out for any stock. If a depleted 
stock is being studied, the highest annual 
catch taken in the past, before the decline in 
abundance began, is an empirical measure of 
the optimum (Hjort, Jahn and Ottestad, 1933). 
It represents the surplus available to man 
under the conditions of the most favourable 
balance of the stock yet encountered, but not 
necessarily the best possible balance (Russell, 
1942). It is not nece.ssarily the same kis the 
gieatest known annual catch, which may he 
taken after abundance has begun to fall, if 
fishing intensity continues to increase. 

The fust paper in the symposium ('Fishing 
and assessing populations’, pp. 5-25) is by 
A. O. Huntsman. It is mainly a plea for a 
very critical individual examination of sup- 
l)osed instances of depletion. Huntsman argues 
(o) that the apparent abundance-decline in a 
stock may not be real, (b) that even if real 
it may not be the result of overfishing, and 
(e) that even if it is, restrictions on fishing 
may not improve the position. His remarks 
(in ((/) ;uid ih) ar(' worth noting, although 
they are not original. A decline in catcli per 
unit fishing effort, which is the usual measure 
of relative abundance, may indicate, not a 
smaller quantity of fish than before, but the 
same quantity divided among more units (a). 
This effect must always be present, temporarily, 
in the early developing stages of a fishery, 
when a large accumulated stock is available. 
It is generally realized, however, that the 
catch per unit effort is not a reliable measure 
of abundance at this stage in any case, because 
of changes in unit efficiency as the fishermen 
lea i n about the grounds and habits of lae 
fish, and improve their boats and gear. If the 
fish really are scarcer, this may only indicate 
a long-term natural fluctuation in abundance, 
or in availability (as when the fish are in 
their normal abundance overall, but not where 
the fishermen expect to catch them), or des- 
poliation of the environment by man. (b). 
There are circumstances in which certain 


forms of catch-restriction could fail to benefit 
a depleted stock, (c), but there is no such 
stock that could not be improved by an appro- 
priate restriction. As indicated above, it would 
be useless to let the fish live longer for the 
purpose of adding more flesh, if such increment 
to the stock was all offset by natural mortality. 
There are, of course, two phases in the history 
of each year-class (brood) of fish composing 
the stock, an early one in which weight added 
by growth of individuals exceeds weight lost 
by natural deaths, and a later one in which it 
is less. The nett gain of the first is balanced, 
in nature, by the nett loss of the second. It 
is this balance which man fails to exploit 
fully when he is underfishing, by taMng too 
few of the older fish; and which h upsets 
when he is overfishing, by taking too many of 
the younger as well as the older fish. There- 
fore, restriction of fishing could not fail to 
help to restore a depleted stock in t ie way 
suggested, if applied so as to conserve fish at 
the appropriate stage of their existence 
(Ricker, 1945). Huntsman is particularly 
.sceptical about the need to conserve fish for 
reproductive purposes. All fisheries biologists 
would agree that a fishery will reduce the 
growtli-by-weigbt of h stock long before repro- 
duction is affected. This is because of the 
huge losses of young tha* occur even under 
the best conditions in nature, and because an 
inverse relationship between number of 
spaw'ners and survival rate of young has often 
been observed (b(K‘ below). Nevertheless there 
must come a stage at which the reproduction 
is reduced too, unless fishing intensity is 
stabilized tirst. Whem this is the ease, restric- 
tion of fishing would obviously be beneficial. 

Huntsman attempts to show that curtailment 
of fishing in (he Nojth Sea, during the 1914- 
1918 war, did not .‘-significantly lestore the 
stocks of fish in that area. Many European 
workers have held that such benefit did occur 
in many instance's, and .similarly after the 
recent war, and this has been a powerful 
argument for restriction by regulation. Hunts- 
man notes thiit (lie annual combined catch by 
weiglit of eight species wa.s no higiier after the 
war than before; hut h(‘ includes th.' li erring, 
which accounts for about 70 per cent, of the 
total figure, winch has never been regarded as 
overfished, and for which the market demand 
is often well below the readily available supply. 
Trends in total catch are not very informative 
at best, but they are utteily useless tis indica- 
tors of abundance trends, if there is not always 
a ready sale <’or the fish. As Huntsman offers 
no other evidence, bis claim entirely fails. 

The paper by T. H. Langlois ( North Ameri- 
can attempts at fish management', pp. 33-46) 
is very provocative. Langlois claims to speak 
for a ‘new movement’ which attributes declines 
in abundance to long-term natural fluctuations 
rather than to overfishing. He believes that 
Lake Erie ciscoes have become scarce, not 
because of overfishing as previously claimed, 
but because of increasing water turbidity. 
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By restricting photosynthesis in the phyto- 
plankton, this in turn might have reduced the 
production of the zooplankton on which ciscoes 
feed. It does not appear that this is at present 
more than a hypothesis, and it was strongly 
challenged in the discussion that followed the 
paper; but that is not the most important 
point. It is the new attitude that is significant. 
Long-term fluctuations do occur in populations 
of marine animals, including fish (Kemp, 1938). 
Fisheries biologists have long realized that 
no one can with absolute certainty ascribe 
any fall in abundance to overfishing rather 
than environmental factors. Many of them, 
though summing up in favour of the former, 
have candidly admitted this difficulty. They 
have relied upon the evidence of the intensity 
of fishing, and have drawn attention to the 
risk of further decline in the event of this not 
being reduced. It has also been argued that 
even if, by a remarkable coincidence, the 
decline In question was due to natural change, 
the recovery of the stock would still be assisted, 
temporarily, by the same sort of restriction as 
that proposed to deal with the depletion 
(Clark, 1939). On the basis of such arguments, 
many fishermen have reluctantly accepted, or 
have been forced by administration to accept, 
restrictions which have often meant consider- 
able initial hardship to them. It must be 
added that some biologists have not been 
sufficiently frank in admitting their inability 
to draw absolutely certain conclusions, and 
that the great majority of fisheries regulations 
have been imposed by administration without 
any assistance from science. Langlois is 
totally opposed to the idea that unregulated 
fishing has been an important factor in 
reducing fish-population size, or that regulated 
fishing can help to rebuild stocks. In his view, 
only the environment is important, and its 
alteration (in inland waters) represents the 
only way, apart from elimination of ‘unneces- 
sary resti ictions’, in which the fisheries can be 
improved. 

The same argument is continued by M. D. 
Burkenroad, in a paper entitled ‘Fluctuation in 
abundance of Pacific halibut' (pp. 81-123). The 
Pacific halibut problem has a special signifi- 
cance for fisheries biology, as it is regarded as 
the classic case of recovery of depleted stocks 
by curtailment of fishing, following very 
extensive research. Buikenroad analyses the 
data published by the halibut research organiza- 
tion (to which he does not belong) in respect 
of one of the two main areas of the fisheiy. His 
finding is that the stock decreased much faster, 
and is now increasing faster, than can reason- 
ably be attributed to human influence in either 
phase. It is not the present writer’s intention 
to discuss this work critically, and the halibut 
investigators will surely do so themselves in 
due course. It appears significant, however, 
that a former member of the halibut research 
team immediately conceded, in discussion, that 
the recovery of the stock could not have been 
wholly the result of the regulations, Burken- 


road, therefore, inclines to the belief that 
human exploitation is of little or no signifi- 
cance in connexion with changes in fish 
abundance. He believes that such changes may 
represent major cyclic fluctuations involving 
decades. Recovery following restriction is to 
be explained by supposing that regulation will 
always be applied at about the period of mini- 
mum scarcity, following which the stock would 
begin to increase in any case. This would not, 
however, account for the recoveries that have 
twice taken place, following restrictions on 
fishing necessitated purely by war conditions, 
in certain European waters (Hickling, 1946). 

W. E. Ricker and R. E. Poerster (‘Computa- 
tion of fish production’, pp. 173-211) and 
Foerster (‘Piospects for managing our 
fisheries', pp. 213-224) have papers in the 
symposium in which they stress the complexity 
of the fishery management problem and the 
great difficulty of analysing all the relevant 
factors, even under especially favourable cir- 
cumstances. Foerster is rather doubtful about 
the prospects for ever precisely defining the 
optimum catch, for each year, for most popula- 
tions. The constantly disturbing influence of 
natural fluctuation, however, is apparently the 
main difficulty he foresees; and, as he points 
out elsewheie, even a system of more or less 
unchanging annual catch quotas, for different 
stocks, would probably represent a valuabU* 
piece of fisheries management. The effects of 
fluctuations would be expected to cancel out 
over a long period. Such quotas might repi-e- 
sent (a) computed optima, (?>) empirical 
optima, or (r) mere arbitrary figures. The 
establishment of any quota of the kind (h) or 
(c), at least, should be frankly regarded as an 
experiment, the results of which might lead to 
a better estimate of what the quota should be, 
or in what other way management migiit be 
attempted. Foeister also stresses, as does 
Burkenroad, the great potential impoi tance of 
more advanced studies in tlie foiecasting of 
stock fluctuations. 

Ricker and Foeister put forwaid an interest- 
ing hypothesis to explain the inverse relation- 
ship that often obtains between size of jiarent 
stock and size of brood of young surviving: 
‘. . . the more fry present, the less eacli eats, 
hence the slower it grows, and hence the longei- 
it remains at a size especially vulnerable to 
predator attack’. W. (’l. Hoirington (‘Limiting 
factors for fish populations. Some theories and 
an example’, pp. 229-279) thinks that com- 
petition for food between parents and young is 
a better explanation. He believes that such 
natural fluctuation in brood size, and increased 
intensity of fishing, have both contiibuted 
materially to past declines in abundance of the 
stock of haddock he has studied. He does not, 
therefore, adopt the view of Langlois and 
Burkenroad. 

The view that over-fishing does not occur, 
and that the effect of fishing on a fish stock is 
always negligible compared with the effects of 
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the environment, must, in fact, be rejected. It 
leaves too much to be explained as mere coin- 
cidence. A point that was practically over- 
looked in the Toronto symposium is the fact of 
certain very high percentage returns, by 
fishermen, of tags from fish experimentally 
marked and released. In North Sea plaice, 
these percentages have been of the order of 50 
per cent, in one year (Hickling, 1937). In the 
California sardine it has been calculated from 
tagging returns that the fishery takes half the 
adult stock annually (Clark, 1945). It cannot 
be argued that fishing mortality is unimportant 
in at least such cases as these. It is probably 
true, however, as Huntsman, Langlois and 
Burkenroad suggest, that v’ecreasing fish- 
abundance has been sometimes wrongly iden- 
tified as depletion. There has been a tendency 
to conclude from rather scanty evidence that 
depletion has occurred, and to expect it in a 
particular stock merely because it has occurred 
in others. One Australian author published a 
suggestion that certain stocks were depleted 
because (he stated) another worker had unpub- 
lished evidence that most Australian fisheries 
showed some evidence of depletion. Such state 
ments tend to bring the science into disrepute, 
and they could result in a nett loss of fish to 
the community if acted upon by administration. 
In the present writer’s view^ it would be unfor- 
tunate if the views of Burkenroad and Langlois 
gained general acceptance, but their contribu- 
tions will be useful if they act as a warning 
against over-generalization about depletion. Of 
course these contributions themselves reveal 
over-generalization of another kind. 

As was stated above, most fisheries biologists 
are already aware of their inability to decide, 
with absolute certainty, whether any particular 
decline represents natural change or depletion. 
Because of this, the ‘new movement’ of 
Langlois is not new in anything, except in a 
difference of emphasis wliich is certainly 
excessive. What should be emphasized (not to 
biologists as much as to fisheries administra- 
tois and fishermen) is that the science is still 
in the trial-and-erroi’ stage, that no conclusion 
is absolutely certain, and that each regulation 
(oi- prediction) should itself be regarded as an 
experiment. This was one point upon which 
the North American workers were agreed. If 
this is expressly stated, no biologist need 
hesitate to indicate overfishing as the most 
probable cause of the condition he has studied; 
if that is really the appropriate conclusion to 
be drawn from adequate evidence, and if other 
possibilities have been fully considered. One 
possibility, that appears to warrant more con- 
sideration than it has had in the past, is a pro- 
gressive decline in the suitability of the 
environment for fish, due to despoliation by 
man (pollution, siltation, etc.). It is assumed 
that these effects could be important only in 
small or circumscribed areas, where they 
might, by the same token, be controllable. 
Overfishing could appear as a secondary effect. 


in a case such as this, because of efforts by the 
fishermen to maintain their original level of 
catch from the declining population (Butcher, 
1945). 

It should ultimately be possible to dispose of 
the difficulty of identifying the cause of decline 
or recovery in a population. There is an 
empirical approach to the problem, which would 
consist of a long-term study of a stock for 
detection of possible major cyclic changes in 
abundance, characteristic of the particular 
population, which could not reasonably be 
attributed to fishing. For instance, Burken- 
road believes the Pacific halibut stock will 
begin to decline again within a few years, in 
spite of the restrictions. It may also be 
possible to look for signs of such fl tuations 
in stocks which are now unfished, but which 
are likely to be fished. There are special diffi- 
culties involved in this, but some incidental 
woi k on the problem is being done in Australia. 
The other approach is that which aims at 
computing the optimum catch as suggested in 
the fifth paragraph of this paper, from a quan- 
titative study of the expansive properties of 
the population and the ways in which environ- 
mental factors, and man as a predator, may 
interact with them. If the problem be attacked 
in this way, the question of the cause of any 
particular change in abundance becomes secon- 
dary, and the work could be done ^or a stock 
that was underfished, probably just as well, and 
as usefully, as if it were overfished. In prin- 
ciple this is the ideal proceiiure. In practice it 
may not always be possible, but little serious 
work of this kind has yet been done. 
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UNESCO Programme, 1949* 


An abstract of Resolutions, adopted by the 
General Conference at Beirut, November 1948, 
pertaining especially to Natural Science. 

ReCON STBUCTION 

The Director-General is instructed to pro- 
mote and co-ordinate the provision of assist- 
ance to war-devastated countries, in the fields 
of education, science and culture; by collecting, 
evaluating and distributing information on the 
changing needs of these countries; by stimula- 
ting programmes undertaken by various 
agencies; by giving detailed information about 
the needs of selected institutions and Indicating 
highest priorities; and by producing publicity 
materials for campaigns. He is to collaborate 
with the Specialized Agencies and other appro- 
priate organs of the United Nations. To meet 
emergencies, he is to purchase and distribute 
books, educational material, scientific and 
technical equipment; and he is to share in pro- 
viding for the educational, scientific and cul- 
tural needs of refugees. 

It is recommended to Member States that 
they should form their own National Com- 
mittees (of non-governmental organizations) 
for Educational, Scientific and Cultural Recon- 
struction, to assist in rebuilding war-devastated 
countries; and should call upon their educa- 
tional institutions to provide suitable employ- 
ment for refugee intellectuals and to furnish 
them with opportunities to become proficient in 
the language of the country. 

UNESCO will in future years effect a gradual 
transition from the reconstruction of war- 
devastated areas to constructive development 
of education, science and culture. 

Edttcation 

UNESCO is to carry on clearinghouse 
functions in Fundaniental Education] and to 
collect and distribute information on such 
special aspects as rural small-scale industrial 
development, health and hygiene, agriculture 
and the conservation of natural resources. The 
Director-General is instructed to convene an 
international conference of leaders and workers 
in Adult Education, including workers in 
industry and agriculture; and to collect and 
disseminate information about adult education 
in Member States. He is to collaborate with 
the International Labour Office in its study 
and development of Vocational Guidance. 

The Director-General is instructed to assist 
in the establishment of an international non- 
governmental organization for ensuring con- 
tinuous rnternational Co-operation among Uni- 
versities] and to promote the exchange of 
information among national and international 
organizations of universities. 

* This Journal, JO, 127, 163 (1948) ; li , 2. 43, 
57, 72, 94 (1948) ; 123, 169 (1949). 


The Director-General is instructed to assist 
the International Bureau of Education in its 
study of the R6le of Science in General 
Education. 

Natural Sciences 

World Centre of - Scientific Liaison. The 
Director-General is instructed to carry on the 
activities of a World Centre of Scientific 
Liaison. These include such activities as pro- 
moting the exchange of scientific information 
through the Field Science Co-operation Offices; 
the exchange of scientists and the facilitation 
of their movements across frontiers; the 
exchange of information about films on scien- 
tific research; abstracting, rationalization and 
other aspects of scientific documentation; a 
world register of scientific institutions and 
scientists; and collaboration with the United 
Nations and its Specialized Agencies in the 
field of Applied Science (particularly in any 
action taken to establish and co-ordinate Carto- 
graphic and related reference services, or to 
set up field teams in Nutritional Science and 
Food Technology). He is to maintain a Scien- 
tific Apparatus Information Service. 

Rationalization of Scientific Terminology. 
The Director-General is instructed to promote 
the standardization of scientific terminology 
and the preparation of multilingual diction- 
aries for special fields of science and tech- 
nology; and to study the utility of, and if 
recessary prepare an agenda for, a meeting on 
the rationalization of scientific publications. 

Abstracting. The Director-General is in- 
structed to aid the development of the indexing, 
abstracting and reviewing of scientific litera- 
ture, by promoting international collaboration, 
co-ordination and organization in these fields: 
and to that end shall convene an International 
Conference on Scientific Abstracting. 

Non-Governmental Organizations. The 
Director-General is instructed to fuither inter- 
national scientific co-operation by means of 
grants-in-aid and other similar forms of assist- 
ance to international scientific and techno- 
logical organizations, unions and societies; and 
to provide scientific bodies within Member 
States with appropriate financial and other aid 
for carrying out scientific work of international 
significance along the lines of UNESCO’s aims 
(after consultation with the relevant National 
Commission, the I.C.S.U., etc.). He is to assist 
in the international organization of scientists 
engaged in the fields of engineering, agricul- 
ture and medicine. 

Conservation of Natural Resources and the 
Protection of Nature. The Director-General is 
instructed, in conjunction with the Scientific- 
Conference on the Conservation and Utilization 
of Natural Resources convened by the Economic 
and Social Council of the United Nations, to 
convene an International Conference of the 
Protection of Nature, under the joint sponsor- 
ship of UNESCO and of the I.U. Protection of 
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Nature; with a view especially to a world-wide 
programme for the conservation of food 
resources. Appropriate bodies are to be stimu- 
lated to establish regional study groups on 
questions to be considered. 

The Director-General is instructed to inform 
the Secretary-General of the United Nations 
that, in the opinion of the General Conference, 
the raising of nutritional standards (by the 
conservation of natural resources and other 
means) is an essential condition for the attain- 
ment of UNESCO’s purposes in many areas of 
the world; and he is to offer the services and 
facilities of UNESCO — in the basic sciences, 
education and mass communications — in any 
joint plan for a world-wide attack on the 
problem. 

International Computation Centre. The 
Director-General is instructed to consider the 
possibility of an International Computation 
Centre and plans for its establishment; and to 
bring the importance of this proposal to the 
attention of the Committee of Experts on Inter- 
national Laboratories created by the United 
Nations. 

Popularization of ticienee. The Director- 
General is instructed to complete the prepara- 
tion (in co-operation with appropriate inter- 
national organizations) of summary reports on 
the popularization of science being carried on 
by existing national oiganizations ; and to cir- 
culate these reports to Member States in order 
to encourage and guide the establishment of 
such organizations. He is to draw the atten- 
tion of governmental and other information 
sei’vices to nietliods of popularizing science by 
means of radio, film, pamphlets, competitions, 
book clubs, science clubs and other means; and 
to stimulate the preparation and exchange by 
various agencies of material that will increase 
the popular understanding of science. 

SociAi. 

Tensions Affevtinn I n tirnat ional I nderstand- 
ing. The DirtH^dor-Geiieial is instructed to pro- 
mote enquiries into population problems 
affecting international understanding, includ- 
ing the cultural assimilation of immigrants; 
and into the influence of modern technology 
upon the attitudes and mutual relationships of 
peoples. 

Social and International Implications of 
Sci('nce. Member States and their National 
Commissions are requested to initiate groui> 
discussions and debates by natural and social 
scientists upon the social and international 
implications of science; to co-ordinate the con- 
clusions of their discussions, and to repo it them 
in particular to National Commissions. 

Philosophy and Humanistic Studiks 

The Director-General is instructed (in con- 
sultation with appropriate scientific associa- 
tions and international non-governmental 


organizations) to continue preparations for the 
publication of books which will provide (for 
general and specialist readers) an understand- 
ing of the Scientific and Cultural Aspects of the 
Hifitory of Mankind, of the interdependence of 
peoples and cultures, and of their contributions 
to the common heritage. Round-table discing 
sions are to be organized, dealing with philo- 
sophic concepts that have special concern for 
UNESCO’s purposes. 

Cultural Activities 

Reproduction of Unique Objects. It is recom- 
mended to Membei- States that they compile 
lists of their unique works of art, scientific 
objects and documents; and that they nake as 
soon as possible at least four reprodueJons of 
each, for deposit in centres where their preser- 
vation can be assured. UNESCO will assist 
with advice on reproduction techniques. 

Translations of Great Books. The Director- 
General is instructed to promote adequate trans- 
lations of classic and contemporary works in 
literature, philosophy, the humanities, and the 
.social and natural sciences. To that end he 
shall establish an Inteinational Committee for 
Translations, with which he shall consult (as 
well as with international non-governmental 
organizations) on practical problems connected 
w’ith tlie selection, translation, publication and 
distribution of suitable works. He shall encour- 
age Member States to set ui) National Transla- 
tion Committees , for the purpose of preparing 
lists of works suitable foi- translation, of 
arranging for tianslation and publication, and 
of compiling cuirent lists ot translations pub- 
lished w’ithin their respective countries in the 
fields conceined. 

Bibliographies. The Diiector-General is 
instructed to piomote bibliographical and docu- 
mentation services relevant to UNESCO's pro- 
gramme. To that end lie shall (with othei- 
organizations) conduct a survey of biblio- 
graphical services, as a basis foi' their co- 
ordination; and shall prepare lists of existing 
international bibliographies of recognized 
value; and .sliall stimulate and assist in the 
preparation of sucli bibliograpliies, for subjects 
not yet covered. It is recommended to Member 
States that they luomote the compilation and 
liublication of select National Bihliographies of 
current ‘best books’ relative to UNESCO’s ainus 
(in education, science and culture). 

Book Exchanges. It is recommended to 
Member States that they set up National Book 
Exchange and Distribution Centres, as parts of 
an international system for the exchange and 
distribution of publications; and that they 
reduce or eliminate import duties upon books 
destined for such Centres, and (so far as 
possible) reduce transport costs on them. The 
Director-General is to maintain clearing-house 
activities in the collection, allocation, distribu- 
tion and exchange of publications; and to pro- 
mote the organization, maintenance and 
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development of National Book Centres, and to 
put them In touch with one auothei. 

He is instructed to promote, through inter- 
governmental agreements and otherwise, the 
increase and improvement of exchange of pub- 
lications (both official and other) between 
governments^ non-governmental institutions and 
research libraries. 

Reproduction of Periodicals. The Director- 
General is instructed to promote the reproduc- 
tion (by microfilm, photolithography or other 
methods) of out-of-print periodicals in selected 
fields of education, science and culture, so as 
to supply the needs of libraries in Member 
States. 

Publications Subsidy. The Director-General 
is instructed to consider the possibility of the 
establishment of a special fund to assist the 
publication of works of importance in the field 
of science and learning, designed for a limited 
audience. 

Copyright. UNESCO shall consider, as a 
matter of urgency, and with due regard to 
existing agreements, the problem of improving 
Copyright on a world basis. The Director- 
General is instructed to arrange for a compara- 
tive and critical study of Copyright problems 
and of the ways in which they are solved in 
various countries and between countries, bear- 
ing in mind the purpose of furthering universal 
respect for justice and extending the rule of 
law and essential freedom. He shall consult 
with representatives of authors, publishers, 
workers and the public, as to their rights and 
needs. He shall circulate the results of the 
study among Member States; so as to secure 
comment to submit (with replies to a question- 
naire already circulated) to a committee of 
experts, with a view to the drafting of a 
Universal Convention on Copyright. 

Communication 

Exchange of Persons. The co-operation of 
Member States is sought in the preparation of 
reports showing data on the number, character, 
availability and sponsorship of govenimental 
and non-governmental fellowships, scholarships 
and other types of assistance, currently offered 
for study, research, teaching, and observation. 
The Director-General is to collect, compile and 
publish relevant material; and to determine 
the effectiveness of existing programmes for the 
exchange of persons, and disseminate the 
results of this determination. He is to stimu- 
late the establishment of additional govern- 
mental and private fellowships and travel 
grants, suggesting to donors appropriate con- 
ditions and standards of award. He is to pro- 
mote research on the social implications of 
science, as shown in recent and earlier history, 
by seeking funds for at least three fellowships. 

The Diredlor-Generars efforts should be 
specially concerned with mature persons, such 
as research workers, technicians, teachers, pro- 


fessors, artists, governmental officials, experts, 
leaders in adult education, and industrial and 
agricultural workers. 

Eree Floiv of Information. UNESCO will 
continue and intensify its efforts to remove 
existing obstacles to the free flow of ideas by 
word and image. It is recommended to Member 
States that, where currency exchange control is 
in force, they maintain at present levels — and 
if possible increase — the amount of foreign 
exchange allocated to the purchase from abroad 
of educational, scientific and cultural books and 
periodicals. The Director-General is instructed 
to analyse such obstacles to the free movement 
between nations, of persons and of educational, 
scientific and cultural material, as derive from 
currency and customs regulations, transport 
costs and lack of transport facilities, and other 
laws and regulations; and shall prepare pro- 
posals for measures to be taken by Member 
States to eliminate these obstacles; and shall 
use the facilities of UNESCO to initiate and 
organize schemes for lessening these difficulties. 

To this end he shall complete the study and 
discussions with governments and appropriate 
organizations in selected ‘soft’ currency and 
‘hard’ currency countries, with a view to 
developing a plan of action for a Compensation 
Scheme, based upon special facilities for resi- 
dence, or cultural visits, abroad — by students, 
teachers and technicians — in leturn for which, 
credits would be opent^d for the acquisition of 
equipment for mass communication, scientific 
research, ai t, and other cultural purposes. 

He shall operate an International Book 
Coupo7i Scheme to permit institutions and indi- 
viduals in ‘soft’ currency countries to buy 
books and periodicals from ‘hard’ currency 
countries; and shall study its possible exten- 
sion to other educational, scientific and cultural 
material, including educational and scientific 
films. 

It is recommended to Member States that 
they examine existing national regulations and 
practices governing the importation and pur- 
chase of educational, scientific and cultural 
material, with a view to intioducing or extend- 
ing especially favourable treatment for such 
material. 

World Register. The Director-General is 
instructed to carry on activities for the collec- 
tion and dissemination of information about 
workers, institutions, activities, research 
resources, and physical facilities— in education, 
science and culture; and to prepare a plan for 
a World Register in these fields. 

Miscellaneous 

In view of the achievements of Ibn Sina, 
known as Avicenna, and of his contribution to 
the progress of science and philosophy — and in 
view of the forthcoming celebration of his 
millenary — it is recommended to Member States 
that his works in Arabic and Persian be trans- 
lated and disseminated in other languages. 
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Scientific Approach to Human 
Conflict* 

To the two questions which it had formulated 
on the relations between science and peace 
(This Journal, //, 74), the I.C.S.U. Committee 
on Science and its Social Relations received 
replies from seventy scientists. An analysis 
of the replies was prepared, with a brief com- 
mentary, and was submitted last November 
to the Council of the I.C.S.U. and to the Beirut 
assembly of UNESCO. The seventy scientists 
are fairly representative of all countries and 
of all branches of science,! bui they include 
only one woman — Mile. L. Kaiser (Phonetics, 
Holland) . 

The first question concerned the influence 
of the international character of the spirit of 
science. The second question asked in what 
ways scientific organizations and men of 
science could render their action for p€‘ace 
more effective. One section of the replies to 
this question dealt witli the interchange of 
persons, with inteinational symposia and with 
the establishment of international publications; 
tlie other section dealt with the direct effects 
of research. Tlie present article will be con- 
fined to extracts from the latter section. 

Poet r .vnoN a.no Rnsointci s 

Two causes of major warfare are in sight: 
(a) in the immediate future, a clash between 
the United States and the Soviet Union, mainly 
due to lack of understanding between th(^ two 
sides; (b) as a long range cause, the explosive 
growth of ])opulation everywhere, i»robably 
due to increasingly hygienic living.^ — S. Lei- 
scHETz, Matltenial i('S, U.S.A. 

'To focus attention on the use of science for 
conscr\'infj: and di vcloiiinK the wnrld'.s resonn-es 
is one of the nH>.st effect i^'l‘ wny.'= for .scientists 
nncl siticntihc organizn t ions to contrihiite to the 
mnintennnee of |M'aee. No single canst> of wars 
can be ilclinitely said to V)e the most important 
oru'. l»nt 1 am snre that if th(' world's resources 
could he developed to take care of economic 
ne('d.s of p«‘ophs to a greater extent than in 
the past, those causts of wai- whicli aic tied 
np with ♦•conomic rivalries would lie much has.s 
important. — T. Amdur. Chemistry, l^.S.A. 

The known factors that lead to war art* over- 
poiuilatioM, uriilcr nutrition, uncontrolled fira-ed, 
and antL'd(‘lu\ian relif^ion.s and philo.sophies. We 
know now on thi' basis of science tliat the 
present hninan race is one s])eeies. and there 

♦This Journal. 7/. 124, 137 (1949). 

t Astronomy, iti ; .\.strophysic.s, 2; Physics, lU; 
Mathematics. a; Mathematical Physics, 1; 
Mechanics, 2 ; Physical Chemistry, 1 ; Pharma- 
cology, 2 ; Chemistry, (i ; Biochemistry. 2 ; Biolo.gy, 
3 ; Microbiology, 2 ; Botany, ; Zoology. 2 ; Physi- 
ology, 5 ; I’alaeoiitology, Archaeology, Anthropology, 
Phonetics, .T\sychology, Philosophy. Philosojihy-and- 
Educalion, Economics. International Uaw, one each , 
not stated, 5. 

United States, 34 ; United Kingdom, 9 ; Holland, 
9; Belgium, a; India. Norway, Soutli Africa, 
Switzerland, France, Denmark. Chile, 2 each ; 
Germany, I’oland, China, Argentina, Norway, 
Czechoslovakia, Brazil, Bulgaria, Mexico, oue each. 

Australia, New Zealand, Canada, Sweden and 
Italy w’ere not represented. 


are saner and better ways of controlling excess 
human reproduction than the methods of war. 
— A. J. Carlson. Physiology, U.S.A. 

Most modern wars have been brought about 
as the result of economic pressures, based on 
the Malthusian principle. Only science can 
remove the basis of these pressures. Scientific 
control of population, the production of more 
efficient crop plants and domestic animals, the 
propel* exploitation of vast areas of potentially 
usable land, control of soil erosion, develop- 
ment of irrigation and other projects designed 
to increase arable land, the discovery of new 
sources of energy — these are activities which 
will remove the chief cause of 'var. Without 
such activities, no amount of talk, oi educa- 
tion, will achieve lasting peace. — R. E. Ut,eland, 
Botany, U.S.A. 

Oj’er ATI ON vr. Reke.a RC IT 
The first duty of scientists who wish to con- 
tribute seriously to the maintenance ot peace 
would be to analyze the existing world situa- 
tion in all its aspects- — economic, social, poli- 
tical, military and psychological. This analysis 
should be objective and quantitative. In other 
words, it is concerned with applying to the 
problem of peace the methods of Operational 
Research applied with such success by English 
scientists to military problems. A brilliant 
model of such treatment is furnished by P. M. 
Blackett’s book, Thr MUHary (ind Political 
Aspects of Aiujuic Emrijy. Such an analysis 
could be made only by a group of men 
l>elonging to different discipline., and to dif- 
ferent countries — on the one hand, the work 
wiiich it lequires is (‘uormous; on the otiier 
hand, in siute of efforts tu remain objective, 
none of us can entii'ijy escape the influence of 
environment, national and social. It can, 
therefou', only be a co-oiieralive work. Once 
this analy.sis is effected and aeci'pted, one can 
hope that a way will appL'ar w^hieh can be 
followaal so as to avoid armed conflict. The 
question wTll then he to present it and have, it 
accepted by the public opinion of the wmrld. 
— M, Maoat, Physical Chemistry, France. 

Scientific IMettiod in So('!oeo(;y 
The scientific method can arid must he 
applied to the greatest problems of human life, 
the problems raised by peoples having to live 
with one another on a single planet, made 
small by the advanees in the physical sciences. 
All prior attempts to creatt' conditions con- 
ducive to peace have failed. Man must be 

allowed to use the constructive power of the 
scientific method in this sphere. This nif'thod 
is not a tool of infinite utility, hut until its 
usefulness in this area has heeTi exliausti vely 
tested, no one has grounds for rejecting it. 
The survival of the luiman race as a whole 
is in jeopardy today.— M. B. Visschek. Physi- 
ology, U.S.A. 

The social sciences arc feeble and groping, 
and mental ones hardly less so, and many main** 
tain that human problems must remain extra- 
scientific. Most scientists are convinced other- 
wi.se, and this position at least ha.s the merit 
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of inviting rather than dissuading effort, other 
modes of thought and feeling have been tried 
and have failed to achieve harmony among men. 
The mode of science — rational extrapolation 
from reliable knowledge, subjected to opera- 
tional test — may also fail, but it surely 
deserves its trial. This is, indeed, also the 
avowed mode of democratic government and is 
being approached, however slowly, in actuality. 
— R. W. Gerard, Physiology, U.S.A. 

Perhaps the social scientists could contribute 
more than any other group to the cause of 
peace l)y studying the fundamental problems 
which lead to war and especially by studying 
the psychology of man and of societit^s. — P. J. 
DU Toit, South Africa. 

If it is evidently better to orient scientific 
discoveries towards the amelioration of con- 
ditions of life (material and moral) of a pacific 
mankind, rather than towards the development 
of methods of destruction, it is necessary to 
consider the scientific method. 

One may state that the researchers who 
correctly use the scientific method in their 
own domain abandon it too easily when there is 
a question of applying it to the social, moral 
or political domain. In order that the scien- 
tific method may be applicable to a problem, 
it is in fact necessary that the data can be 
reduced to measurable quantities. On the 
other hand, the order of complexity of prob- 
lems which can be attacked scientifically is 
still very limited, while certain problems raised 
by human life and the nature of man are of 
a very great variety and of a range sometimes 
disconcerting. It may be hoped that the 
accumulation of facts conti’olled through scien- 
tific criteria, and new developments of scien- 
tific method and equipment, will allow this 
group of problems to he reduced little by 
little. In this connexion, the first effort should 
be directed to making the scientists themselves 
accept the fact that the scientific method is 
one and indivisible. — P. Swings, Astrophysics, 
Belgium. 

A Codf; for Sciftntists 

One could filso perhaps envisage the estab- 
lishment of a code of honour for scientists, 
forbidding them, under pain of exclusion from 
all learned .societies, from working on certain 
subjects whose unique application would be tlie 
creation of weapons of mass destruction (such 
as bacteriological weapons). — M. Magat. 
Physical Chemistry, France. 

The study of chemical, bacteriological and 
physical methods as weapons of destruction 
should be excluded from the activity of scien- 
tific workens. — O. Hey mans, Pharmacology, 
Belgium. 

It might be thought that one way in which 
scientists could be effective would be by 
arranging to strike, and not to handle poison 
gas warfare, and so on. Any such attempts 
would be quite illusory in my opinion, because 
Ix)ison gas activities are so closely related to 
ordinary scientific activities carried out for the 
welfare of mankind, such as the destruction 
of noxious insects, the destruction of disease 
parasites, and in fact, pharmacology generally. 
It would, thei:efore, be impossible to eliminate 
those aspects of toxicology and pharmacology 
which only applied to warfare. — R. A. Peters, 
Biochemistry, Great Britain. 


Pop ulakiz ation 

More factual scientific education and under- 
standing of the population in all lands would 
greatly diminish the drives or needs for war. 
This phase of education on an international 
scale is primarily a social responsibility of the 
scientists. — A. J. Caulhon, Physiology, U.S.A. 

Men of science could act in the direction of 
obtaining in all countries an orientation of 
teaching, especially in the lower grades, 
granting a larger part to the study of the dis- 
ciplines and methods of scientilic work. This 
would contribute to the formation of masse.s 
capable of judging events in a more reasonable 
and objective manner, and perhaps corres- 
pondingly reduce the part hitherto reserved 
for unbridled passions fed b.v false, easily 
exploited ideas. — M. Ozorio de Almeida, Physi- 
ology, Brazil. 

The simplest means to intensify the action 
of scientists would be to eontribute towards 
making the seientifie spirit penetrate into the 
masses.— I*. Swings, Astrophysics, Belgium. 
Sound methods of populaiizing science are 
the best contribution scientists and scientific 
organizations can make to the maintenance of 
international peace and understanding. it 
must at all costs be avoided that scientists 
become a ‘priestly caste’ outside the com- 
munity. — W. 11. VAN DKN Bos, Astronomy, 
South Africa. 

Fttnda m i:nt a 1. Pr i nciplf.s 
In attacking a large scientific problem we all 
go back to fundamental principles, and we face 
our problems fairly and squarely. If they 
involve very difficult things, we nevertheless 
recognize that our problems are difficult and 
do not try to solve major problems by following 
up side issues or the minor fringes. The 
problem of securing peace is the greatest that 
humanity has ever faced, and scientists will 
do their best in furthering this problem if they 
frankly recognize the fundamental problem, 
namely, World Government, and speak those 
words firmly and fearlessly whenever the 
question is introduced. Without this there is 
no hope any way. — H. C. Urey, Chemistry, 
U.S.A. 

The Royal Australian Chemical 
Institute 

The Institute, for the foundation of which 
in 1917 Sir David Orme Masson (then Pro- 
fessor of Chemistry at the University of 
Melbourne) was largely responsible, is a 
scientific and professional body comprising the 
majority of qualified chemists in Australia. 
In 1923 it was incorporated under the New 
South Wales Companies Act, and in 1932 by 
Royal Charter; it is thus the oldest chartered 
scientific-and-professional body in Australia. 

The principal objects of the Institute are 
to promote the science and practice of 
chemistry in all its branches, to ensure a high 
standard of ethics and of academic and prac- 
tical competency in persons admitted as 
members, aiid to increase the confidence of the 
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community in chemists and in the service they 
can render to the community. 

There are two classes of members— Fellows 
(P\A.C.I.) and Associates (A.A.C.I.). The 
minimum qualification for admission as an 
Associate is the degree of Bachelor of Science, 
in chemistry (or its equivalent), plus at least 
two years’ approved practice in a laboratory 
or chemical works. The Institute also interests 
itself in the welfare of students preparing for 
the profession of chemistry. It advises teaching 
institutions on suitable courses of study and 
it maintains a register of approved students, 
who are encouraged to attend Institute 
meefings and to take an early interest in 
their profession. 

The general government is vested in the 
Council, which consists of the President of 
the Institute, the Presidents of Branch com- 
mittees, the Honorary General Secretary and 
the Honorai y General Treasurer. Headquarters 
of the Institute were originally in Sydney, but 
were transfeired to Melbourne in 1933. Here 
the Council meets monthly, the five members 
from other States attending by proxy, except 
for at least one meeting every two years, 
when they all attend in person. 

A Branch of the Institute is established in 
each State, and Branch affairs are controlled 
])y committees. Within some Branches there 
are .sections at provincial centres. In most 
Branches groups hav(' been formed for more 
convenient meeting and discussion of special 
fields of chemistry. In addition, courses of 
p(»st-gi’aduate lectures in a chosen field are 
pi-ovided annually. From time to time a 
Branch may also organize a chemical exhibition 
to inform the public of the wide activities 
of (he chemist in industries and the place of 
the chemist in their everyday lives. The latest 
of such exhibitions was held in Adelaide in 
A])ril 1949. 

Two prizes are awarded annually — the 
Smith Memorial Medal and the Rennie 
Memorial Medal. The Smith Medal was 
originally awarded for work having reference 
to Australian natural products; hut for the 
past few years it has been awarded to the 
member who has contributed most towards 
the development of some branch of chemical 
science, the contribution being judged from 
research work published or accepted for pub- 
lication during the previous ten years. The 
Rennie Medal is awarded under similar con- 
ditions, but is restricted to members not over 
30 years of age. An annual Scholarship — the 
Masson Memorial — is awarded on academic 
record to a member or registered student who 
has attained the academic qualification neces- 
sary for Associateship, to assist him in a 
further year’s work at a university or technical 
college. In some Branches there are additional 
prizes for students. 

The publications of the Institute are 
‘Chemistry as a Profession in Australia’, a 
pamphlet for which there has been a lively 
demand, and Journal and Proceedings, pub- 


lished monthly. ‘Standard Methods for the 
Analysis of Foodstuffs’, three editions of which 
were published by Australian Commonwealth 
Food Control, was compiled by a committee 
of the Institute, which is now engaged in 
preparing a further revised edition. 

On the professional side, the Institute has 
made a substantial contribution towards 
improving the status of chemists. Not only 
do employers look to it for determining quali- 
fications, but also for guidance in fixing salaries 
and conditions of employment. Membership 
is recognized as a qualification by Common- 
wealth and Stale governments. The Institute’s 
membership now includes 1926 Fellov*^s and 
Associates, and 791 Students; ten years ago 
the figures were 891 and 459 respecti ;ly. 

Apart from (he wori; of its members on the 
Council and on committees (and many leading 
members of the profession have served or are 
serving on these), the Institute has had two 
notable benefactors — Russell Grimwade, part 
of whose gift will establish the Russell 
Grimwade Lecture, and William Henry 
Corbould, news of whose legacy has recently 
been reccved. These benefactions are not 
only substantial, but are reminders that the 
Institute has attained a position in the com- 
munity which merits them. 


News 


A.N.Z.A.A.S. Brisbane Meeting, 1951 

At the Hobart meeting of the Australian and 
New Zealand Association for the Advancement 
of Science it was agreed that the next meeting 
should be held in Brisbane in May 1950, pro- 
vided that suitable ariangements could be 
made. 

In view of difficulties in obtaining lecture 
rooms and other accommodation, caused by a 
meeting of the Biitish Medical Association 
being held in Brisbane in May 1950, it has been 
decided to postpone the A.N.Z.A.A.S. meeting 
until 1951. The next meeting of the Australian 
and New Zealand Association for the Advance- 
ment of Science will therefore be held in 
Brisbane from 2.3 May to 30 May 1951. 

ProceedingB of the Seventh Pacific Science 
Congress 

The Organizing Committee of the Seventh 
Pacific Science Congress proposes to publish 
the Proceedings in single divisional (or in 
appropriately grouped divisional) volumes, 
and to offer single volumes as w^ell as sets 
for sale. No decision can yet be made as to 
the grouping of these volumes, or of price, but 
aomething of the following order and prices 
may eventuate: 

Vol. I: General Proceedings, Narrative, 
Representation, Attendance, Research 
Plan Report, 150 pp. Is. 6d. 

Vol. II; Geology, Geophysics and Vulcan- 
ology, 600 pp., £1 8.9. 6d. 
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Vol. Ill: Meteorology and Oceanography, 400 
PP., £1. 

Vol. IV: Zoology, 550 pp., £1 66-. 

Vol. V: Botany; Soil Resources, Agriculture 
and Forestry, 550 pp., £1 6s. 
or V: Botany, 250 pp., ll.s. 6d. 

VI: Soil Resources, etc., 300 pp., 
14.V. 6(i. 

Vol. VI (or VII): Anthropology; Public 
Health and Nutrition; Social Sciences, 
550 pp., £1 6.s‘. 

The prices are in New Zealand currency. 
It will be realized that the larger the initial 
order for printing, the lower the cost of 
individual volumes. Early registration with 
The Secretary-Generae, Box 27, Newmarket, 
Auckland, S.E.l, N.Z., will therefore ensure a 
copy being available and contribute to lowering 
the cost. It is hoped to complete the printing 
by March, 1950. 

The plans for the Proceedings include the 
publication of accepted papers substantially 
as submitted, though the Editorial Committee 
may have to consider whether extensive tables 
and numerous illustrations can be published. 
The criterion for acceptance of papers, recom- 
mended by the Pacific Science Council to the 
Organizers of the Seventh Congress, is their 
reldvance to the scientific problems of the 
Pacific. Authors will receive complimentary 
separates (either twenty-five or fifty, the 
number not decided yet) and may order any 
additional number at cost. Separate order 
forms will be sent to authors in due course. 

Where a paper received at the Congress is 
to be published elsewhere than in the Pro- 
ceedings, authors are requested to supply the 
reference to the periodical (including volume 
number and date ) . 

For papers published elst'where, an abstract 
of the paper will be included in the Proceedings^ 
together with the reference to where the full 
paper may be read ; and authors are requested 
to take the opportunity, if they wish, of 
revising any abstract previously submitted, or 
extending it up to a maximum of 350 words. 

Handbook of Societies and Institutions 

The Information Service of the C.S.I.R.O. is 
proposing to compile a Handhook of Australian 
research institutions, and scientific and tech- 
nical societies, somewhat on the lines of the 
wartime publication Science and Service. The 
Handbook will be made available to the 
scientific public and will include brief details 
of the history, location, organization of 
activities, membership, publications, etc., of 
each institution listed. The information will 
be collected largely by means of questionnaires. 

Secretaries of societies or institutions which 
would like to be included in the list and have 
not yet received a copy of the questionnaire, 
should write to the Officer in Charge, C.S.I.R.O. 
Information Service, 314 Albert Street, East 
Melbourne, C.2, Victoria. A further announce- 
ment will be made in This Jot rxal when the 
Handhook is published. 


Nuffield Foundation 
Dominion Travelling Fellowships 

The Trustees of the Nuffield Foundation have 
announced that they will offer to Australian 
graduates various travelling fellowships to 
begin in 1950. Three of these will be in Medi- 
cine, the others being in the Natural Sciences 
(2), the Humanities (1) and the Social 
Sciences (1). The purpose of the fellowships 
is to enable men or women who are Australian 
graduates of outstanding ability to gain experi- 
ence and training in the United Kingdom in 
their chosen fields, and to make contact there 
with scholars working in those fields, with a 
view to the Fellows’ equipping themselves to 
take up senior posts in research and teaching 
in Australia. A Fellow will be expected to 
resume residence in Australia on the com- 
pletion of the fellowship. 

The awards are available to Australian 
nationals, normally between the ages of 25 and 
35 years, preferably holding a Master’s or 
Doctor’s degree with a year or more of sub- 
sequent teaching or research experience on the 
staff of a university or comparable institution. 
The fellowships will normally be tenable for 
one year and will be of the value of between 
£600 and £800 (sterling) per annum (exclusive 
of travelling expenses), according to individual 
circumstances. 

Applications for 1950 fellowships should he 
submitted not later than November 1, 1949, to 
the Secretaiy, Nuffield Foundation Australian 
Advisory Committee, c.o. University of Mel- 
bourne, Carlton, N.3, Victoria, from whom 
copies of the application ioiin may he ol)tained. 

Giblin Studentship 

The Congregation of King’s College, Cam- 
bridge, has established the Giblin Studentship 
for award to an Australian graduate. The 
Student will be required to reside at the 
College for two years, with a stipend of £200 
per annum, to take an approved course of 
study or research. The award in 1950 will be 
allotted to the University of Melbourne, which 
will select a junior member of its staff. 

David Syme Research Prize 

The David Syme Research Prize for 1949 has 
been awarded to F. J. Fenner, the Professor- 
Elect of Micro-biology in the Austi*alian 
National University. Professor Fenner was 
formerly Haley Research Fellow of the Walter 
and Eliza Hall Institute and is at present in 
America at the Rockefeller Institute of Medical 
Research. 

The prize has been awarded in recognition 
of work upon the ectromelia virus, which pro- 
duces mousepox in mice — covering the mode 
of spread of the disease, its epidemiology, the 
transmission of maternal immunity to the 
young, and the pathogenesis of the skin rash 
which accompanies the infection. Apparently 
the mouse disease is a laboratory model of 
human smallpox, the viruses responsible being 
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identical, apart from the hosts in which they 
are lodged. This relationship was previously 
unsuspected and the work breaks into an 
entirely new field. 

HarbUon-Higinbotham Research Scholarship 

The 1949 award of the Harbison-Higinbotham 
Scholarship has been made to Donald F. 
Thomson, O.B.E., D.Sc., F.R.G.S., Research 
Fellow in Anthropology in the University of 
Melbourne, for a paper on ‘The Economic Struc- 
ture and the Ceremonial Exchange Cycle in 
Arnhem Land’, which deals with the specialized 
manufacture by natives of flint spear-heads, 
ceremonial equipment, and other artifacts, and 
their ceremonial distribution through the 
tribes. The Scholarship is given for research 
in history, sociology and similar fields. It was 
also awarded to Dr. Thomson on a previous 
occasion, in 194.3. 

Dr. Thomson has led a nuinbei* of expedi- 
tions to the Cape York Peninsula and Arnhem 
Land. In 1936 he was awarded the Syme 
Prize, and in 193S a Rockefeller Travelling 
Fellowship at Christ’s College, Cambridge. 
During the war he was a wing-commander with 
the R.A.A.F. in northern Australian waters 
and in Dutch New^ Guinea. 

Exhibition of 1851 
Science Research Scholarships 

Two ‘l(S5r Scholarships for the year 1949 
have been awarded to graduates of the Uni- 
versity of Melbourne — to David Caro (Physics) 
and Raymond Martin (ClKunistiy ) . These 
scholarships are awarded to men and women 
under 26 y(‘ars of age who have shown out- 
standing capacity for scientific investigation. 
A total of ten overseas ‘LSSP Scholarships are 
awarded each year in the British Common- 
wealth. 

David Caro proposes to work in Birmingham 
in Professor Oliphant’s laboratory. During the 
past tw’o years lie has been engaged upon the 
construction of a cosmic ray spectiometer. He 
assisted in the design and construction of the 
cosmic ray apparatus for the Antarctic expedi- 
tion. During the war he served with the 
R.A.A.F. as an instructor in radar. 

Raymond Martin will work on physical 
inorganic chemistry under Professor Emeleus 
in Cambridge. For the past three years he 
has been investigating the properties of praeso- 
dymium, obtained from monazite sands from 
Byron Bay. A unique feature of his award is 
that his father won the same scholarship in 
1923, proceeding to the C.avendish Laboratory, 
Cambridge, under Rutherford, and now" being 
Professor L. H. Martin, of the Chaii- of Physics 
in the University of Melbourne. 

Premio Europeo Cortina: 

Professor John Read 

John Read, Professor of Chemistry and 
Director of the Chemistry Research Laboratory 
in St. Andrews University, and formerly Pro- 


fessor of Organic Chemistry in the University 
of Sydney, Australia, has been awarded the 
Premio Europeo Cortina prize of 1,000,000 lire 
(£500) for his book, A Direct Entry to Organic 
Chemistry (published by Methuen, London). 
It was judged to be the best popular scientific 
work published in any language in the last 
five years. The prize, offered by the city of 
Cortina in conjunction with the Italian review’^ 
IJlisse, brought forwrard ninety-five works, from 
every country in Europe. The prize has been 
founded ‘in the belief that culture should be 
an instrument of civilization and life, and not 
the exclusive inheritance of the privileged’. 

The British entries were considen'd ouL 
standing by a panel of Italian scient’ ts and 
educationists, nominated by universii is and 
learned societies. The final choice lay between 
Professor Read and Professor O. R. Frisch, of 
Trinity College, Cambridge. A majority ''"erdict 
gave the award to Professoi- Read, ar I Pro- 
fessor Frisch’s book. Meet the Atoms, was 
highly commended. 

Armourers and Brasiers' Research 
Fellowship 

A Joint Committee of the Royal Society of 
London and the Armourers and Brasiers’ (L’om- 
pany have appointed Robert William Kerr 
Honeycombe, of the Cawndish Laboratory, 
C^ambridge, to the Aiunourers and Brasiers’ 
Research Fellowship for two years from 
1 October, 1949. The appointment is renewable 
year by year for a further three years. 

Mr. Honeycombe was foinierly of the Uni- 
versity of Melbourne, where he graduated B.Sc. 
in 194] and M.Sc. in 1943. He w"ill wmrk on 
the inhomogeneity of plastic deformation in 
metals, and the influenct* of inhomogeneities 
upon re- l ystallization and recovery. 

‘Experimental Cell Research' 

A new journal is being launched under the 
auspices of the International Society for Cell 
Biology. JCxperinK ntal Cc// Eeseareh will pub- 
lish papers dealing with experimental analysis 
of the activity, structure and organization of 
the cell and its sub-units, including work on 
virus. Technical or theoretical papers aiming 
at the further development of methods in the 
field of experimental cytology will also be 
included. The journal will be under the 
imprint of Academic Press Inc., New' York. 
One volume, consisting of four issii(‘s, will be 
published annually. 

Expcr'nnmtal Cell Resf'ftrch will be edited by 
Tbrbjorn Caspei'sson. Stockholm; Honor Fell, 
Cambridge, England: John Runnstrbm, Stock- 
holm; Francis O. Schmitt, C'laml ridge, Mass., 
U.S.A.; Paul Weiss, Chicago. 111., U.S.A.: 
Ralph W. C. Wyckoff, Bethesda, Maryland, 
U.S.A. In addition, J. F. Danielli, London, 
will act as editor of communications from the 
Society for Cell Biology. Papers may be sub- 
mitted in English, French or German. Authors 
residing in the Western Hemisphere should 
send their papers to American editors; those 
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residing in the British Commonwealth (other 
than Canada) should mail them to Dr. Honor 
Fell, Cambridge; those in other countries 
should send to the Scandinavian editors. 

Survey of the Ord-Victoria Region 

A survey party from the C.S.I.R.O. left in 
May to examine the regions of the Ord and 
Victoria Rivers in northern Australia. The 
scientific members are C. S. Christian, leader 
and agrostologist; G. A. Stewart, soil surveyor; 
R. A. Perry, botanist; D. Traves (Bureau of 
Mineral Resources), geologist. Investigations 
will include an examination of over 200,000 
acres on the Ord River flats, which are being 
examined as a possible irrigation area for crops 
such as rice, cotton, tobacco, peanuts and 
sorghum. 

The present survey is one of a series recom- 
niended in 1946 by the North Australia 
Development Committee, which includes 
representation from the Commonwealth, 
IVestern Australia and Queensland, Previous 
reconnaissance sur veys under this scheme have 
been conducted in the Katherine-Darwin 
region in 1946 and in the Barkly Tableland 
region in 1947. The general objectives of 
these surveys are, firstly, to record and map 
the nature of the country; secondly, to assess 
potentialities for development, and possible 
land use. 

The present expedition is especially note- 
worthy as being one of the few occasions, 
perhaps the first occasion, when an Australian 
Government has requested a team of scientists 
to combine, as a team, to investigate the 
potentialities of a large, relatively-undeveloped 
region. 

School in Marine Biology 

The sixth School in Marine Biology, at the 
C.S.I.R.O. Division of Fisheries, Cronulla, was 
held this year for the week commencing 
6 August. In all, thirteen attended, including 
students and staff from the Departments of 
Biochemistry and Zoology of the University 
of Sydney. 

A symposium on the ‘Structure and Function 
of Muscle’ was held, and practical work 
carried out in the laboratory was as follows: 

Muscle-Nerve Preparations. Experiments 
were set up with preparations of crab 
muscle, to demonstrate innervation and effect 
of eserine, acetyl choline and inorganic salts. 

Biochemistry of Tunicates. Using Pyura, 
the distribution of reducing substances and 
haem compounds was determined, using 
spectroscopic and chemical methods. In 
addition, the formation of ammonia and the 
breakdown of glycerophosphate and sodium 
pyrophosphate by this organism was com- 
pared with similar process in other marine 
animals. 

Respiratory Pigments. The absorption 
spectra of bloods from a number of marine 
animals were compared. 


University of Tasmania 

G. T. J. Wilson, senior lecturer in history, 
has been granted leave of absence for twelve 
months from October next, to take up a fellow- 
ship granted by the Australian National Uni- 
versity to visit India. B. I. H. Scott, lecturer 
in physics, is visiting the University of British 
Columbia at the invitation of Professor G. M. 
Shrum, where he will demonstrate the methods 
of teaching experimental physics developed 
in Tasmania and will at the same time pursue 
his research in biophysics. Miss Beryl Scott, of 
the Department of Geology, has been awarded 
the Teenie Robertson Mitchell Memorial Fellow- 
ship given by Rotary International. Miss Scott 
will sail for England in August and will spend 
a year in Cambridge studying the late Pre- 
Cambrian pillow lavas of King Island. 

Professor T. Hytten has been appointed Vice- 
Chancellor of the University of Tasmania, 
which office has recently been extended to a 
full-time one. Professor Hytten will take up 
his duties in August. Professor Alan Burn, 
who has since 1945 combined the office of Vice- 
Chancellor with that of Professor of Engineer- 
ing, will now be able to concentrate his atten- 
tion upon the interests of his Chair. 

Professor L. G. G. Huxley, of the University 
of Adelaide, has been invited to visit Tasmania 
later this year to deliver a special series of 
lectures on Wave Guides and Transmission. 
J. B. Polya has commenced work on the for- 
mulation of diagnostic tests for cancer, fol- 
lowing a donation by Mr. E. J. Hallstrom of 
£4200 for two years for the biochemical 
investigation of problems relating to cancer. 

H. A. Buchdahl, lecturer in mathematical 
physics, has been admitted to the degree of 
Doctor of Science for his thesis in the fields 
of Optics (Algebraic methods for the deter- 
mination of the geometrical higher order 
aberrations of optical systems) and Relativity 
Mathematics (On Tensors arising from co- 
ordinate-invariant and gauge-invariant action 
integrals). Dr. Joan Ford, who was recently 
admitted to the degree of Doctor of Philosophy, 
is the first person to receive this degree in 
this University. Her thesis was on mutations 
produced by monochromatic ultra-violet irradia- 
tion and X-radiation of fungal spores of 
Chaetomium. 

University of Western Australia 

Recommendations for the establishment of 
a Medical School are being considered by the 
State Government. It is proposed that a man 
of administrative capacity and scientific pres- 
tige should make a survey of medical schools 
elsewhere and should then be given executive 
power to put into effect all decisions necessary 
for formation of the proposed school; that the 
three main Perth hospitals should co-operate 
in the establishment of the school; and that 
buildings to house the preclinical departments 
should be commenced by October, 1960, with 
teaching to commence in 1962 or 1963. It is 
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expected that buildings and equipment will 
cost £180,000. 

University of Otago 

The first Professor of Mining, in the newly- 
created Chair, is J. Ivon Graham, a distin- 
guished research woiker and adviser on coal 
mining from Britain. The first occupant of 
the new Chair of Biochemistry in the Medical 
School is N. L. Edson, who has been associate 
professor in that subject. 

University of Melbourne 

Professor J. T. Burke, who is approaching 
the end of his three-year apoirtment to the 
‘Heiald’ Chair of Fine Arts, has been appointed 
to a permanent Chair. Sir Alan Newton, who 
a few years ago inspired the creation of a 
Department of Clinical Studies and launched 
it as Honorary Director, has been compelled 
to resign through ill health. Leave of absence 
has been granted to Professor Turner to act 
on the Board of Higher Forestry Education; 
J. H. Chinner will act as his deputy for Uni- 
versity duties. The status of Associate Pro- 
fessor has been granted to W. A. Rawlinson. 
senior lecturer in Biochemistry. Assoc. Prof. 
Rawlinson, who was at the Hall Institute 
(Mell)ourne) before coming to the University 
staff, was overseas as Wellcome Foundation 
Fellow in 1947-48, chiefly in the Chemical 
Pathology Laboratories of the University Col- 
lege Hospital Medical School, London. His 
resea ich has been generally upon the applica- 
tion of physical methods to biochemical prob- 
lems. with particular reference to the bio- 
logical catalysts concerned with respiration. 
In 1942 he was awarded the Rennie Meunorial 
Medal of the Australian Chemical Institute. 

The Department of Surveying, under the 
diiection of Associate Professor Thornton 
Smith, has received the appointment of a 
senior lecturer in Surveying. J. V. Buley. Mr. 
Buley, who is a Melbourne graduate, has had 
experience as government mining surveyor on 
Victorian goldfields; upon oil exploration work 
in Papua and Queensland; in army survey ser- 
vice during the war; as senior field geologist 
in the Victorian Mines Department; and as 
mine manager of Golden Plateau, N.L., in 
Queensland. Associate Professor Thornton 
Smith has been granted leave of absence from 
January to May, 1950, to study photogrammetry 
at Zurich. 

Other recent appointments include L. E. 
Baiagwanah, lecturer in History; P. D. 
Langley, lecturer in Psychology; R. J. Storer, 
senior lecturer in Mathematics; R. Cartwright, 
senior lecturer in Education; C. J. R. Gorrie, 
to status of senior lecturer as Veterinary 
Research Officer. 

Leave of absence for one year has been 
granted to F. Laszlo, senior lecturer in Civil 
Engineering. 

The death is announced of Dr. Alice Mary 
Barber, part-time lecturer in Mental Hygiene 


and part-time psychiatrist in the Department 
of Social Studies. 

The degree of Doctor of Science has been 
conferred upon Alfred Gottschalk, Doctor of 
Medicine of the University of Bonn, who is at 
present on biochemical research at the Hall 
Institute. His researches have been upon 
carbohydrate biochemistry and enzyme speci- 
ficity, conti'ibuting to knowledge of micro- 
biology from the point of view of carbohydrate 
metabolism and fermentation mechanism. 

The Grim wade Prize for 1949 has been 
awarded to R. C. Croft, of the C.S.LR.O. 
Division of Industrial Chemistry, for a thesis 
on the Beneficiation and Processing ot South 
Australian Graphite and Study of its L mellar 
Compounds. Travelling research scho. rships 
have been awarded to u. W. Parnaby (History), 
M. C. Kemp (Economics), and A. C. Hurley 
(Mathematics). Re-awards of travelling 
scholarships for a second year abroad have 
been made to C. A. Hurst (Mathematics), D. L. 
Gunner (Philosophy) and O. P. Singleton 
(Geology). 

The Faculty of Medicine has adopted a 
resolution reached by the Medical Research 
Committee, lecommending that the State 
Government be approached for a grant of £5000 
for medical research puiposes. inasmuch as 
the block grants provided by the National 
Health and Medical Research Council have 
proved inadequate. The Faculty of Engineering 
has prepaj’ed a rearrangement and consolida- 
tion of the courses of the first three under- 
graduate years, which lesult in a slight 
decrease in total work. Degrees of Master of 
Architecture and Doctor of Architecture have 
been established, the foiiner requiiing a satis- 
factory professional status of five years 
together with a thesis or report, and the latter 
requiring evidence of advanced research which 
has contributed substantially to architectural 
knowledge. 

The University has established a committee 
to consider the appraisal of overseas qualifica- 
tions for students wishing to enter the Uni- 
versity, and to consider the question of per- 
sonal guidance and ovosight for incoming 
foreign students. 

Dr. A. L. Hagedoorn, when visiting Mel- 
bourne, delivered a lecture upon ‘Modern 
Developments in Animal Breeding’. Professor 
F. S. C. Northrop, of Yale University, gave a 
series of five lectures on ‘Foundations of World 
Order’. Inaugural lectures were given by 
Professor C. E. Moorhouse, on ‘The Interest 
of Engineering’, and by Professor B. H. 
Higgins, on ‘What do Economists Know?’. The 
Beattie-Smith Memorial Lecturer for 1949 is 
H. F. Maudsley. whose subject is ‘Whither 
Psychiatry?’. 

Recent benefactions have included £100 from 
Broken Hill Pty. Co. Ltd. towards expenses 
incurred by Professor Worner’s staff in visiting 
metallurgical centres throughout the Common- 
wealth, together with £100 towards research 
work in the Appointments Board; £200 from 
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Burroughs Wellcome and Co. (Aust.) Ltd. for 
work on biological assay in the Physiology 
Department; £100 from G. A. Whiting, for 
expenses of practical work in the final year 
of the Town Planning course; £25 from the 
Pharmaceutical Society of Victoria, for the 
Bacteriology Department; £147 from the Mathe- 
matical Association of Victoria, for the Michell- 
Barnard Memorial; £250 from Nicholas Pty. 
Ltd., for biological tests in the Physiology 
Department; £5,000 from Victor Kimpton, for 
the School of Agriculture; £50 from Nicholas 
Pty. Ltd., towards travelling expenses of the 
Director of Visual Aids; £100 from Bi’oken 
Hill Associated Smelters Pty. Ltd., for the 
Appointments Board Research Fund; £50 from 
Vacuum Oil Co. Pty. Ltd. and £50 from Shell 
Oil Co. of Australia Ltd., for the same fund, 
and sums amounting to £172 5.s‘. from seven 
other donors for the same fund; 100 copies of 
the booklet, The Nature of Tropical Diseases, 
from Bayer Pharma Ltd.; £6,000 from an 
anonymous donor as the second part of a gift 
to the Conservatorium; and sums amounting 
to £879 lO.v. from ten other donors, mostly for 
particular purposes. 

The Scientific Societies 

Royal Society of Taftmania. 

.tune; N. R. Laird — The Aii.strallan Antandic 
Expedition. 

July; E. R. (Juiler — Marine littoral ecology. 

August : G. C. Wade — Some diseases of orna- 
mental plants. 

Royal Society of New South Wales. 

August: G. E. Mapstone — Nitrogen in oil shale 
and shale oil. XI. Nitriles in cracked 
shale gasoline. 

G, E. Calf and E. Ritchie- — The eydiza- 
tion of anils of -keto-aldehydes. 

K. H. B. Green and hi. Ritchie — Some 
reactions of an angular phenyl com- 
pound. 

A. Bolliger (lecture) — The response of 
marsupials to pathogenes. 

H. O. Ghalmers — W<df’s Creek meteorite 
crater. 

Royal Society of South Australia. 

August; B. C. Cotton — An old mangrove mud flat 
exposed by wave scouring at Glenelg, 
S.A. 

T. H. Johnston and P. M. Ma wsf>n — 
Some Nematodes from Australian 
hosts. 

Royal Society of Victoria. 

June: A. R. Alderman (lecture) — Some observa- 
tions on recent developments in the 
mineral sciences. 

July; J. T. .Tutson — Gn the terminology and 
classirication of shore platforms. 

L. C. King — The cyclic landsurfaces of 
Australia. 

A. B. Edwards — Petrology of the Caino- 
zoic rocks of Tasmania. 

E. I). Gill — The geology of Picnic Point, 
Port Phillip Bay, Victoria. 

E. D. Gill — Sandringham Sands : a forma- 
tional name for certain sediments in 
the vicinity of Melbourne, Victoria. 

August; Fritz Lowe (lecture) — The meteoro- 
logical basis of artificial rain. 

Royal Society, of Queensland. 

June : Film on atomic physics. 

July: Exhibits. 

August: W. Macfarlane (lecture) — Human 
reactions to atomic radiations — a sur- 
vey of five hundred years. 


Royal Society of Western Australia. 

June : P. Kott — Eunlcidae and Nereidae of South- 
western Australia, with some notes 
on the ecology of Western Australia 
and limestone reefs, and particular 
reference to Folychaet worm fauna. 

E. de C. (Tlarke, J. K. Prendergast, C. 

Telchert and H. W. Fairbridge — 
Permian successions in part of the 
Irwin River basin, W.A. 

F. R. Feldtman — Pectens of the G ingin 
chalk. 

August: G. F. J^Jlliott — The internal structure 
of some Cretaceous Brachiopoda from 
Gingin. 

Medical Sciences Club of South Australia. 

June: T. L. McLarty — Preliminary observations 
on hyaluronidase activity in glaucoma. 

W. A. Dibden — Studies on physiological 
responses in nervous people. 

July : P. M. Nossal — Respiratory mechanisms of 
erythrocytes. 

L. A. T. Ballard — Some recent views on 
plant growth substances and their 
activity. 

A. J. K. Walker — Some recent advances in 
the control of weeds by chemical 
methods. 

August: J. G. Wood — Distribution of zinc in plants 
and one aspect of its metabolism. 

I. G. Jarrett' — The function of the 
adrenal cortex. 

Victorian Society of Patholoyy and Experimental 
Medicine 

July : R. H. Watson — Termination of pi'egnancy 
in sheep following the administi’a- 
tion of hexoestrol during its early 
stages. 

Betty Wicks and Nancy Hayward — The 
microbiological assay of folic acid 
and its application to clinical studies 
of pernicious antemia. 

T Lowe — Mechanical factors intlueruJng 
coronary artery blood flow. 


Queensland Institute of Medical 
Research 

Applications are invited for one Senior 
and one Junior Research Fellowship in the 
Institute. Tenure is initially for one year, 
with eligibility for annual reappointno-nt, 
depending on satisfactory work, up to a 
maximum of five years. Salary for Senior 
Fellowship is: minimum £675, maximum 
£875 per annum, AVith £100 annual incre- 
ments to maximum. For Junior Fellow- 
ships: minimum £400 to maximum £500 per 
annum, with £50 annual increments to 
maximum. Both are subject tf) basic wage 
adjustment, at present plus £:19 10s. per 
annum. The Fellowships are open to men 
or Avomen with a degree (preferred with 
Honours) of a recognized university, and 
with sufficient experience to indicate 
capacity to undertake original work. 
Applications will ht* con.sidered for re- 
search in any field connected with Infec- 
tious disease, with general preference for 
candidates desiring to undertake Studies 
of Transmission, or Epidemiology. If cir- 
cumstances require it, a Fellow may be 
sent initially for a period to another 
laboratory for special training. 

Applications close with Secretary of 
Institute, Department of Health and Home 
Affairs, Brisbane, on !) January 1950. 
Copies of not more than three testimonials 
may be attached to application, and names 
of two referees, to whom direct enquiries 
may be made, must be included. Further 
information is obtainable from the Sec- 
retary. 
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Letters to the Editor 


The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (h) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 

Original Work 


The Structure of the Sodium Salt of Ethyl 
Formyl Acetate 

Silberman and Silberman-Martyncewa (1949) 
made the interesting observation that when- 
ever the preparation of the sodium salt of 
ethyl formyl acetate was attempted, a com- 
pound of the composition NaOCH-CHCOOC^HB. 
€,H,,ONa was obtained. It seems to me that 
the formation and the structure of such a com- 
pound t^an be explained on the basis of the 
accepted mechanism of Claisen condensations. 
According to Hammett (1940) a typical Claisen 
condensation proceeds by the following steps: 

CH^.CO OEt + OEt =5=5= [CH^CO. 0Et]“i- EtOH 

0 0 _ 0 0 _ 

R-C 1 ^[r-C-CH,-C ] 

OEt OEt ^ OEt^ OEt 

R.C-CH^-'(:“0Et -h EtO" 

In a condensation with formic ester (where 
R - H) the last step, the loss of an ethoxide 
ion, apparently does not occur. This is 
explained by the fact that R - H has a much 
smaller electron-releasing effect than R - alkyl. 
Instead of the loss of EtO , a proton is lost by 
enolization giving: 


[ I « I 

H-C -CH*"C-0Et 

6Et 

The ‘sodium salt of ethyl formyl acetate’ is the 
combination of this anion with two sodium 


Chemistry Department, 

University of Sydney, 

30 May 1949. 
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The Occurrence of Fructose in the Grasshopper, 
Locusta Migratoria 

The presence of fructose in the seminal fluid 
and accessory male reproductive tissues of a 
number of vertebrates, and the function of 
this compound in the economy of these 
organisms, have been established by Mann 
(1948). Depending on the particular species 
in question, the fructose is formed in the 
seminal vesicle, the prostate, the coagulating 
gland, or the ampulla of the vas deferens. In 
the same or similar tissue there is also present 
citric acid (Scheist6ii, 1936; Humphrey and 
Mann, 1948), and both fructose and citric acid 
pass into the semen on ejaculation. 

Among the lower animals an ela.sm branch 
(the dogfish, Scylliorhinus vaniculus) has been 
examined and the semen found to contain 
fructose but not citric acid (Humphrey and 
Mann, 1948). Recently (Lewenbook, 1947), it 
has been reported that the yeast-fermentable 
reducing substance present in the haemolympli 
of the larva of (jostrophilus intestUialis can 
be accounted for as fructose. In other insects, 
however, no appreciable amount of fructose 
could be detected in adult or larval forms. 

In the grasshopper, Locusta migratoria, the 
male acce^ssory reproductive organs include 
testis, ras deferens, vesicula scminalis and 
accessory gland. In this investigation the 
organs were separated into testis and ‘accessory 
male tissue’ {vas deferevs, vesienla seniinalis 
and accessory gland ) . 

Results 

Table 1 shows, for various organs of the 
grasshopper, the amount of fructose present, 
as estimated by the method of Roe (1934), 
after deproteinization with trichloracetic acid. 
No citric acid could be detecti'd by the penta- 
bioniacelone method (Krebs and Eggleston, 
1944). 

Table 1 

rro.sonce of fructose in grasshopper tissue. 


mg. fructose /1 00 gm. 

Testis .. .. 19:i 

Accessory male tissue S:> 

Female reproductive organs . . . . 0 

Blood 3.5 


Thus the fructose is present only in the male 
animals. Also, the fructose occurs mainly as 
the free sugar (Table 2). Here the testis and 
accessory tissue from several male grass- 
hoppers were used. The material was extracted 
with boiling alcohol, the alcohol removed in 
vacuo, and the residue taken up in water. 

Table 2 

Fermentable sugar in grasshopper tissue. 

;]|}3 mg. tissue used ; figures are mg. ‘fructose' 
in 100 gm. fresh tissue. 

Residue after alcohol extraction . . 15 

Alcohol extract before fermentation . . 4 7 

Aleohol extract after fermentation . . 4 

Therefore, most of the total fructose is 
present in the free, fermentable form. 

These results confirm the widespread occur- 
rence of fructose in the male reproductive 
organs of many species, and show that citric 
acid is not so widely distributed. 



80 


THE AUSTRALIAN JOURNAL OF SCIENCE 


AUGUST 


Although the concentration of fructose in 
the grasshopper testis is quite high in relation 
to other animals, it is difficult to make direct 
comparisons between species owing to large 
differences in the structure of the tissues of 
the various animals so far investigated. 

G. F. Hi MPHREY. 
Marjory Robertson. 
Department of Biochemistry, 

University of Sydney, 

17 June 1949. 

References 

Humphrey, G. F., and Mann, T. (1948) : Nature, 
161, 352. 

Krebs, H. A., and Eggleston. L. V. (1944) : Bio- 
chem. J., .18, 426. 

IjKVENBOOK, L. (1947) : Nature, 160, 465. 

Mann, T. (1948); The Layicet, March 20, 446. 

Roe, J. H. (1934) : J. hiol Chem., 107, 15. 
ScHBKSTfiN, B. (1936): Skand. Arch. Physiol., 74, 
,suppl. 7. 


The C-Mitotic Activity of Cryptopleurine 

As part of the C.S.I.R. drug plant survey, 
a number of plant extracts aii(J pharmaco- 
logically active substances obtained from native 
plants are being examined for c-mitotic activity. 

The milled plant material is extracted by 
cold percolation with 95 per cent, ethyl alcohol. 
The alcohol is removed and the residue taken 
up in water, heated if necessary, to coagulate 
the precipitates, and filtered when cool. 
Extracts so obtained are tested on the root 
tips of germinating onion seed at different 
concentrations and for varying periods of time. 
The root tips are examined by the lacmoid 
squash method. So far some twenty-one 
extracts have given positive reactions. In the 
majority, the reaction has been only partial, 


and variable, and comparable with podophyllin 
and the' many other substances which have been 
reported (e.g. Ostergren, 1944) to contract the 
chromosomes at metaphase and inhibit spindle 
formation! Extracts from Ervatamia angusti- 
folia, Aristolochia elegans, Euphorbia peplus, 
Bulhine bulhosa and Strychnos arborea gave 
the most marked and least variable results. 
Typical c-mitotic action was also obtained with 
extracts of the exotic species Oloriosa superha, 
Gloriosa vitiense and Crinum spp.; these plants 
have been reported to contain colchicine. 

The most remarkable results, however, have 
been obtained with the hydrochloride of the 
alkaloid cryptopleurine, described from the 
Queensland species Cryptocarya pleurosperuia 
by I. S. de la Lande (1948). This substance 
in aqueous solution is effective over a range 
of from 0-5 per cent, to 0-00025 per cent. For 
periods of treatment up to at least eight hours 
there is no apparent difference in the activity 
of the solutions within the range of 0-01 per 
cent, to 0-0005 per cent. The concentration of 
the solution does, however, determine the maxi- 
mum period of treatment after which satis- 
factory recovery and resumption of normal 
growth is obtained. Seed germinated in a 
0-003 per cent, solution grew roots approxi- 
mately half an inch in length. After six days’ 
treatment normal mitosis and growth took 
place when the germinating seeds were well 
washed. 

In solutions of OT i)er cent., 0 006 per cent., 
0-003 per cent. 0-001 per cent, and 0 0005 per 
cent., which were the dilutions used most 
frequently, the action on mitosis is as follows. 
Prophase is normal but the chromosomes con- 
tract to a far greater degree in metaphase 
than is usual. They do not arrange themselves 



Figure 1. 

Treated 24 hours 0 001 per cent, 
cryptopleurine hydrochl o ride. 
Normal 2x number (16) of dis- 
persed and contracted chromo- 
somes at metaphase. Print 
magnification. xllOO. 



Figure 2. 

Ninety hours after .sowing in 
0*003 per cent, solution. Division 
of chromosomes into chromatids. 
Print magnification, xllOO. 



Figure 3. 

One hundred and twenty hours 
after .sowing in 0*003 per cent, 
solution. Thirty-two chromo- 
somes in dispersed metaphase, 
before division into chromatids. 
Print magnification, xllOO. 
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in an equatorial plate but are generally loosely 
clumped in the centre of the cell, or they are 
more dispersed, as illustrated in Figure 1. A 
varying degree of chromosome elongation takes 
place before the division into chromatids is 
evident. The example in Figure 2 shows 
division a little earlier than is usual. Typical 
H-shaped figures are rarely formed. Following 
the separation of the chromatids there is a 
marked tendency for them to draw apart into 
two groups, whereupon reversion takes place 
and a binucleate cell results. Frequently the 
chromosomes do not divide into two groups 
and the reversion nucleus becomes tetraploid. 
In Figure 3, a nucleus in arrested metaphase, 
with thirty-two chromosomes, is shown. Occa- 
sionally the chromosomes separate into three 
or more unequal groups with the resultant 
formation of multinucleate cells containing 
nuclei of different sizes. This happens most 
frequently during short periods of treatment 
with strong solutions (0*5 per cent, and 0*25 
per cent.). 

For cytological purposes cryptopleurine 
would seem to be an excellent substitute for 
colchicine. 

C. Bakxakii. 

Division of Plant Industry, 

C.S.I.R., Canberra, A.C'.T., 

19 April 1949. 
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A Phosphatase from Penicillium Glahrum 

During the course of some work on the 
thermal destruction of cocarboxylase, an old 
solution of the latter was found to contain a 
w'hite mould. As 90 per cent, of the cocarboxyl- 
ase originally in the solution was now found 
to be present as free aneiirin. it appeared that 
the mould was secreting a phosphatase. This 
class of enzyme has been reported in moulds, 
but hitherto very little has been recorded in 
the literature. 

The mould was plated on beei* w'ort agai’ and 
grown at 20‘^^C. The plate show^ed PenicilUum 
^laliruw, Fullularia pulluUins (present to a 
much lesser extent), a pink yeast (one or two 
colonies), bacteria (very few). Of these only 
the penicillium w^as present macroscopically 
in the cocarboxylase solution. This organism, 
therefore, is quite capable of synthesizing from 
the air and cocarboxylase all that it requires 
for the production of mycelium; no spores 
were noticed. A sterile solution of cocarboxy- 
lase inoculated with the penicillium showed 
visible growth after eight days at 20°C. and 
progressive hydrolysis of the cocarboxylase to 
free aneurin (90 per cent, hydrolysis after 21 
days). In a similar manner it was shown 
that the ordinary metabolism of the pullularia 


and possibly the yeast, involves hydrolysis of 
the cocarboxylase to aneurin, but to a lesser 
extent. 

Each of the organisms was then grown on 
beer wort (20 ml.) at 20^ C. for 2 to 3 weeks. 
The contents of the flasks were made up to 
50 ml. and Seitz filtered. The filtrates of the 
moulds but not the yeast were shown by 
incubation with cocarboxylase to contain 
phosphatase. 

A quantitative measure of the phosphatase 
activity was obtained by incubating, at 37 "C., 
5 ml. of cocarlyoxylase solution (40/>tg./ml.) , 
5 ml. of buffer (sodium acetate-acetic acid, pH 
4*53), 2 ml. of enzyme solution, and 13 ml. of 
water. At 0 min. and after exactly 2 min.,. 
2 ml. of this reaction mixture were ailuted 
immediately to 100 ml. and assayed for aneurin 
by the thiochrome method. This can be done 
within 10 minutes, and this procedure forms a 
very convenient method of determining acid 
phosphatase. If one plots fluorimeter galvano- 
meter reading against the amount of enzyme, 
a logarithmic curve is obtained, but if a log- 
log curve, as used for microbiological assays 



(Wood, 1947) is eiuployed. a straight line is 
obtained (Fig. 1). Unknowm samples can be 
related to a standard line and the results 
returned in. say, ‘aneurin units’ — which may 
be defined as that quantity of phosphatase 
which will libeiate lOOMg. of free aneurin from 
excess cocarboxylase in 20 minutes at 37' C., 
and at the optimum pH of the enzyme. This 
test cannot be used with alkaline phosphatases 
because of the vulnerability of aneurin at 
pH 8-9. 

Phosi)hatase solutions were prepaied by 
growing the moulds in beer wa)rt for 31 days 
at 20‘^^C. Growth w^as luxuriant and Seitz 
filtrates w^ere prepared as above. These were 
examined by means of the test already 
described, except that samples were taken at 
varying time intervals; 2 ml. of the pullularia 
filtrate were used to demonstrate the uni- 
molecular nature of the reaction. The reaction 
velocity, k, = 0*012. 
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It was necessary to dilute the penicillium 
solution 25 times before satisfactory results 
could be obtained. These gave the following 
reaction velocities: 


Volume of Diluted 
(1 : 25) Enzyme 
Solution. 

0*5 ml. 

1-0 

15 

2-0 

3-0 


Velocity 

Coefficient 

k. 

0 0070 
00155 
0 02:14 

o-o:uo 

0-04:10 



Figure 2. 


This relation is linear (Fig. 2) and, as the 
determination of k is usually based on a 
number of assays, it enables a fairly accurate 
comparison of the relative potencies of dif- 
ferent phosphatase solutions to be made. By 
comparing k for 2 ml. of the undiluted pullu- 
laria filtrate with the curve in Fig. 2 (for 
diluted penicillium filtrate), it can be shown 
that the original penicillium phosphatase solu- 
tion is 62i times as active as the pullularia 
phosphatase prepared under identical con- 
ditions. Because of this, no further tests were 
done with the latter. 

To determine the pH optimum of the peni- 
cillium phosphatase, the test described was 
carried out with 3 ml. of the diluted (1:25) 
filtrate at various pH values. Up to pH = 5-2, 
0-6m acetic acid and sodium acetate solutions 
were used; at pH - 6-15 the buffer was m/2 with 
respect to potassium phosphate and potassium 
hydrogen phthalate adjusted with 6 n.HC 1. All 
pH values were checked at the end of each 
test. The results are shown in Figure 3. 

Some idea of the activity of the penicillium 
phosphatase ^relative to a standard preparation 
may be obtained by comparison with the phos- 
phatase activity of Parke Davis taka-diastase. 
Two millilitres of a freshly prepared solution 



of taka-diastase gave a reaction velocity for 
cocarboxylase hydrolysis, k, - 0*0318. From 
Fig. 2, this is equivalent to 2*12 ml. of the 
diluted (1:25) penicillium phosphatase solu- 
tion, so that 1 ml. of the original undiluted 
filtered phosphatase solution is equivalent to 
237 mg. of taka-diastase. On the basis of the 
20 minute test, 1 ml. of undiluted penicillium 
phosphatase is equivalent to 250 mg. of taka- 
diastase (cf. Fig. 1). If this figure is related 
to the actual undiluted penicillium medium 
(20 ml.), then 1 ml. of this is found to be 
equivalent in cocarboxylase hydrolysing 
capacity to about 600 mg. of taka-diastase. 
Even allowing for some deterioration in the 
latter, it is submitted that Penicillium glabrum 
is a potent source of phosphatase worthy of a 
closer study than the writer was able to give. 

I am indebted to Associate Professor E. I. 
McLennan, of the Botany School, Melbourne 
University, for confirming the identity of 
the moulds; to Miss M. I. B. Dick for growing 
the moulds; and to Miss W. E. Collard for 
assistance with the aneurin assays. 

K. T. H. Farker. 

Research Division, 

Kraft Walker Cheese Co. Pty. Ltd., 
Melbourne, 

23 May 1949. 
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Distortion of Rectified Radio-Frequency Graphs 

The original conductimetric tubes employed 
for analysis and titration by rectified radio- 
frequency current (Blake, 1947a, 1947&), of 
which several were constructed, were each 
fitted with a rectifier that was enclosed with 
the tube within the screening cylinder. In a 
later design the rectifier was placed in a 
separately screened compartment. It was then 
observed that the titration graph for HCl by 
NaOH, which formerly was linear (Fig. 1, 
graph B), then became curved (Fig. 1, graph 
A). As others using this method may 
encounter the same difficulty, its cause is 
now explained, and a method of avoiding the 
distortion is given. 
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Rectification by metal rectifiers of the 
‘Westector’ type is linear except for a band at 
the lower end of the characteristic curve. The 
original arrangement of the conductimetric 
tube and rectifier allowed the latter to pick 
up the small amount of radio-frequency current 
required to reach the straight portion of the 
rectification curve, so that all the titrations 
took place in the linear region. It thus appears 
that a conductimetric set-up which produces 
curves where there should be straight-line 
graphs can be corrected by by-passing a small 
portion of the radio-frequency directly through 
the rectifier, as in Fig. 2, in which C' is a 
by-pass condenser having a smaller capacitance 
than that of the conductimetric tube when 
filled with solution. The capacity required is 
approximately O-OOOOOl jxV; this will vary for 
tubes of different sizes and with different 
oscillators. It is not critical: it must be of 
sufficient value to pass over the curved portion 
of the rectification curve, but not large enough 
to cause overloading. 



UN\TS OF BEA&ENT ADDED. 

Figure 1. 

(:ra])li A shows a IKU b.v NaOH titration cuvw 
(lislort'Hl by incorrect rectification. Grapii B 
.show.s the same titration corrected by operating 
on the .straight portion of lh<' rectification curve. 

Tlie rectified radio-frequency method of con- 
ductimetric analysis and titration has been 
described in detail (Blake, 1947a, 1947h). 

Experience has shown that a standard method 
of preHmniary adjustment is required, to 
simplify the method and to reduce it to a 
simple matter of routine. With this object in 
view a number of titrations were carried out 
on solutions of HCl, by NaOH of various con- 
centrations (0'4yr, 0’2Yr, 0'032^/r aiid 0-0083% 
Moll), and it was demonstrated that, by suit- 
ably adjusting the coupling for each of the 
solutions, all of them could be given the same 
initial meter deflexion; also that their titra- 
tion graphs closely resembled one another in 
size and form. It was apparent that this 
series of titrations had explored only a small 
portion of the possible Moll percentage range. 

Successful titrations have been carried out 
with a micro-ammeter having a zero to 60 gA 
scale, and also by increasing the coupling with 
a less sensitive instrument having a zero to 


500 mA scale. It is wiser, however, to work 
with currents as small as possible, so as to 
run no risk of raising the temperature of the 
solution in the conductimetric tube; it is 
advisable not to exceed, say, 200 gA. The 
following procedure is recommended as a 
preparation for titration. 

Preliminary procedure, five minutes after 
switching on the oscillator; 

(a) Set the micro-ammeter (or galvano- 
meter) M at zero, by zero-shunt Z. Conducti- 
metric lube empty. 

(b) Set the micro-ammeter M at 10 gA, by 
coupling condenser C. Tube filled with dis- 
tilled water. 

(c) * Return the micro-ammeter M zero, 
by zero-shunt. Tube still filled with . iter. 

(d) Set the micro-ammeter at about three- 
quarters of its full deflexion, say at 40gA, by 
coupling adjustment. Tube filled with the 
solution under analysis. 

((?) Commence titration at that meter- 
deflexion (i.e., 40 mA). 



Figure 11. 

The addition of a by-pas.s corun-nser, to the 
rectified radio-frequency titration circuit. With 
the exception of the screening cylinder, S. the 
rest of the neee.ssary screening has t)een omitted 
from the diagram. 

AVhen once this prtdiminary procedure has 
been followed and a titration made, operations 
(ft) and ((') need not b(‘ repeated for succes- 
sive titrations. It is then only necessary to 
wasli ont the conductimetric tube well, fill it 
with the solution to be analysed, and make a 
new setting by means of the coupling con- 
densers to bring the meter deflexion to 40 gA. 
The coupling required to do this will depend 
upon the concentration of the solution. 

G. G. Br.VKK. 

Department of Physics, 

University of Sydney, 

25 April 1949. 
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Operation (r) is optional. 
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View* 

ScientitU in the Commonwealth Public Service 

In the April issue of the Journal are pub- 
lished the views of the Australian National 
Research Council deploring the proposed trans- 
fer of some of the staff of the C.S.I.R. into the 
ordinary Commonwealth Public Service. I feel 
that the opinion of one who has worked in this 
Service for a number of years, that it is by 
no means impossible to carry out research in 
the Commonwealth Public Service, may perhaps 
be given publicity in the columns of the 

JOI RNAL. 

I should like first to point out that quite a 
large number of scientists did, in fact, work 
under the control of the Public Service Board 
before the legislation concerning the Council 
for Scientific and Industrial Research was 
enacted. Besides the small number in the 
Commonwealth Observatory, scientific oflicers 
worked subject to departmental control in 
the Postmaster-General’s Research Laboratory, 
ill the Bureau of Mineral Resources and in 
the Meteorological Bureau, to name no others. 
The large number of scientific workers in the 
old Munitions Supply Laboratories (now 
Defence Research Laboratories) worked under 
esentially similar conditions but were not 
under the control of the Public Service Board. 
What I now wish to say is not in any way 
supposed to represent the view of any officers 
in these organizations, but is personal. 

Th(' A.N.R.C. suggests that conditions 
affecting staffing and establishment are likely 
to deteriorate consequent upon a change from 
the old-type C.S.I.R. control to normal Depart- 
mental control. It is true that until very 
recently C.S.I.R. officers got more pay and 
quicker promotion than scientific officers in 
ordinary departments, and the quicker promo- 
tion was due in part at least to the elasticity 
of ‘establishment’ in the C.S.I.R. I do not 
suppose that any individual in the C.S.I.R. will 
lose financially by transfer to Public Service 
Board control: future appointees may possibly 
get less than existing staff transferred. We 
outsiders hope, quite naturally from our point 
of view, that financial parity between all 
scientific officers employed by the Common- 
wealth will now be established and maintained. 
But surely this issue is a domestic one among 
Commonwealth employees, and hardly a matter 
for grave national alarm? 

Under the same heading the A.N.R.C. criti- 
cizes the Appeal System. Appeals are not 
commonly made by scientific employees, and, 
if the Director who made an appointment which 
is specifically appealed against cannot justify 
his choice on the grounds of superior efficiency 
of the man originally promoted compared 
with that of The appellant, then the promotion 
should never have been made. 

The A.N.R.C. further supposes that this 
change-over to departmental control will have 


adverse effects on scientific work itself and 
create ‘dangers of interference in policy and 
direction at high level’. I believe that the 
idea commonly entertained by persons outside 
the Public Service — that departmental control 
must necessarily hamper scientific research — 
is quite false. In particular, one may question 
whether it is possible to quote a single 
example of Ministerial interference with any 
scientific research activity, except on the 
grounds of economy (a form of control which 
is absolutely necessary, and is really present in 
all forms of State-aided scientific work, 
including State-aided university research) or 
secrecy on matters directly affecting defence. 
Does the A.N.R.C. really advocate removal of 
Cabinet control in the latter case? 

My experience has shown that a research 
establishment is extremely free under the 
Department of Interior. If it is suggested 
that my experience is very peculiar as I am 
an astronomer, the details of whose work are 
not likely to provoke Ministerial interference, 
I ask whether any responsible person really 
supposes that any Minister is likely to inter- 
fere personally in the research work of, for 
example, either the National Standards Labora- 
tory or the Radiophysics Laboratory, except 
if the expenditure is thought to be excessive? 
(In passing, one may note •that a good deal 
of their current research work is closely 
allied to Solar Physics and even to Astronomy.) 
I draw a distinction between research activities 
on the one hand and applied and defence 
science on the other. Surely one must agree 
that, where the latter are concerned, public 
policy must be closely controlled by a Minister 
of the Crown. 

One can agree with the A.N.R.C. that it is in 
general most undesirable that the details of 
research progranjmes should be controlled by 
administrative officers, and not by woi*king 
scientists; but I do not know that the Com- 
monwealth Public Service is a notable offender 
in this respect. Some very careful thinking 
is needed on this point. It is common experi- 
ence that, in far too many cases, working 
scientists become in fact administrators in 
middle life, and it may be asked whether this 
is really desirable. It is accepted theory in 
the Commonwealth Public Service that, as far 
as possible, the administration is carried out 
in a central office and the actual scientific 
work is pursued in the special branch set aside 
for it; and it may not be too much to claim 
for the Commonwealth Service that this theory 
is translated into practice as far as the nature 
of the case permits. 

Of recent years it has been very difficult 
for private endowment to finance scientific 
research on an adequate scale, and in most 
countries the State has had to step in to 
enable the work to continue. One may see 
no reason to regret this change on political 
grounds, and probably most Australians will 
hold the view that it Is better for the public 
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to pay for research than for private Individuals 
or concerns to do so. Actually the Common- 
wealth of Australia is not backward in pro- 
viding funds for research. (The Common- 
wealth Observatory, with which I myself am 
connected, has been treated very generously.) 
It is now necessary for the Public Service to 
provide means for the proper control of the 
public expenditure incurred in this way, 
including the supervision of conditions under 
which the staff work and the rates which they 
are paid. In my own experience I have found 
that the Public Service Board recognizes that 
it has an obligation to exercise specialized 
control over scientists in contrast to typical 
public servants, and that there has been a 
change in the attitude of the Board towards 
the subject during the years in which I have 
worked in the Commonwealth Service. While 
not giving away any of the points which some 
of us are claiming through the Professional 
Officers’ Association, I think it is only fair 
to say that the present Public Service Board 
has a proper appreciation of conditions under 
which a scientific organization can be success- 
fully built up. 

May I conclude this letter by appealing to 
those who criticize the Commonwealth Public 
Service in its administration of research to 
examine the actual record and to pay less 
attention to preconceived ideas of how the 
system works? 

R. A. n. R. WOOLLKY. 
Com rn on wealth Obser va t ory , 

Mount Stromlo, A.C.T.. 

10 May 1949. 


Scientists and Publicity 

Scientists, as a lule, do not love publicity. 
This is as it should be — Tn science we must 
be interested in things, not in persons’, Madame 
Curie is reputed to have told an inquisitive 
newspaper reporter. 

A distinction must, howx^ver, be drawm 
between publicity for scientists as individuals 
and publicity for scientists as a group with 
special responsibilities, problems and methods. 
Since the work of scientists, on the whole, 
sooner or later infiuences the world’s affairs — 
and since the scientists must be affected by 
the actions, opinions and conditions of the 
community around them — some effort is 
required to give the community an idea of 
W’hat scientists do and think. It is desirable 
that scientists should use every chance to 
present some of their opinions, as well as 
some of their difficulties, to the public. Such 
chances are rare, and it is a pity to waste 
those which occur. 

Good opportunities to put on show some of 
those problems which scientists face outside 
their laboratory research were lost in the two 
recent scientific congresses, held at Hobart and 
Auckland respectively. In neither case was 


the publicity value of a gathering of distin- 
guished scientists exploited as fully as it might 
have been, for the benefit of scientists in 
general. Certainly, statements about new 
gadgets, drugs and bombs found their inevitable 
places in evening newspapers and radio 
‘flashes’; but the far wider problems which 
Australian scientists face today — lack of funds 
and facilities, difficulties associated with 
restricted interchange of information, their 
function in advising the community on its 
needs, the place of fundamental research — 
these problems received scant attention. Yet 
we cannot expect governmental grants for 
university research if the average taxpayer 
does not realize the significance of ‘rc ^arch’. 
Neither can we expect the man-in-the-st.eet to 
believe that there may be ‘a scientific approach 
to problems of human conflict’ (one of the 
symposia at Hobart) if he does not realize 
the importance of having people who can 
think, as well as produce vaccines and jet 
engines. 

During the Hobart conference of A.N.Z.A.A.S. 
the prestige value of a scientific congress 
might have been used to draw attention to 
something more than the mere tricks of 
science. The lack of funds for research and 
teaching in the universities, for instance, was 
admittedly discussed by the General Council 
of the Association: but, instead of being made 
the subject of a strong joint statement of the 
Council to awaken public interest, the matter 
was shelved, to be discussed later (and in 
private) by a higlier body. The wisdom of 
leaving action to the higher body is not 
questioned; but a resolution from these, the 
collected representatives of scientific bodies in 
Australia and New Zealand might (particularly 
if pushed) have penetrated to the newspapers, 
might have stimulated public interest just a 
little — and when public interest is aroused, 
official support is biought one step nearer. 

It is further suggested that better use might 
possibly have been made of available material 
at Hobart and Auckland. One might question 
the necessity of using newspaper space for a 
list of the names of the speakers for the day 
without further details: and as a further 
example one might mention the rather unsatis- 
factory ‘cover’ given to the important and 
interesting symposium mentioned above, when, 
of the two speakers, one • (who spoke ex 
tempore and had thus presumably not handed 
in a statement beforehand) was not reported 
at all.* 

It is felt, then, that it is necessary for 
scientists to make more imaginative use of 
their public occasions: to use them to attract 
public attention to the jobs which scientists 
do and to the problems which they face. This 
requires, as stated, imagination in the handling 
of publicity material and a close liaison with 
the Press. If these existed, then their results 

♦See This Journal. 11 , 125 (1949). Reported 
from longhand notes taken while standing through- 
out the symposium, at the back of the gallery. 
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were not very apparent at Hobart or, as far as 
one could judge in Sydney, also in New 
Zealand. If a false view — or no view — exists 
regarding the place of scientists in the com- 
munity, then the fault is, at least partly, in 
their own hands to remedy. 

Elise Sellghen. 

J. T. Bishop. 

H. C. Freeman. 

Sydney University Science Association, 
University of Sydney, 

23 May 1949. 


National Security 

Squadron-Leader A. D. Thomas, in his article 
on ‘National Security’ (This Journal, 11, 162) 
sets out to show the need for certain restric- 
tions on the free exchange of scientific informa- 
tion because of the international situation. 
This need, as far as it refers to the develop- 
ment of weapons of war, and not to funda- 
mental research, is generally accepted: and 
there seems to be no purpose in putting the 
case at such length unless to include the 
latter, and to Justify recent governmental acts 
that have aroused grave misgivings among 
scientists. 

Squadron-Leadei' Thomas rightly informs us 
that ‘it is incumbent upon us, as scientists, to 
view the question objectively’. There are, how- 
ever, reasons to doubt if he himself has 
followed that course. He refers to ‘the gravity 
of the situation’; to ‘powerful forces elsewhere’ 
which threaten the world; to Australia’s ‘peril 
of attack by an aggressive foreign power- -not 
necessarily today, but during the next decade 
or two’. Can we as scientists accept these as 
statements of objective fact without further 
investigation? Thei*e appears no evidence of 
their justification, other than as a mere record 
of personal belief. 

It may reasonably be surmised that in the 
writer’s mind the ‘aggressive foreign power’ is 
Russia. While perusal of the daily Piess may 
easily give rise to this belief, it would surely 
be naive to take such as adequate scientific 
evidence. That it is possible to approach 
topics of this type objectively, and reasonably 
scientifically (not in vague generalities, but 
specifically and concretely), is shown by 
Blackett (1948), who has analysed carefully 
and at some length the position in relation to 
atomic energy. Though limited somewhat by 
this special aspect, his conclusions are relevant 
here. In discussing the possibility of atomic 
bomb attacks he writes (page 68): ‘One must 
now inquire what reasons the Soviet Govern- 
ment would have for launching an atomic 
attack on America. One can find none.’ 
Later (page 162), he concludes: ‘All these argu- 
ments reinforce the view that Soviet Russia 
will be very careful to avoid precipitating a 
military show-down, while at the same time 
will do her best to increase her defensive 
strength’. The belief that Russia has no 


aggresive intent is shared by many responsible 
people in Britain and the United States, 
according to Press reports from time to time. 
For example, Dulles is reported as saying that 
Russia did not now plan conquest by open 
military aggression, and that he did not know 
of any responsible official, military or civilian, 
in the United States or any other Government, 
who believed Russia had such plans, {tlydney 
Morning Herald, 9 March 1949, 1.) 

Further, it is fairly clear that an attack on 
Australia would meet formidable difficulties 
of bases and supply. It may be concluded 
that there is no danger of an attack on 
Australia in the foreseeable future, unless with 
at least the tacit approval of the United States. 

In the recent war, Australian scientists 
showed that they were fully aware of the need 
of their services, and they took the initiative 
in offering help in the defence of their country. 
The Government has freely acknowledged that 
there was no breach of trust, and no need 
was felt to impose unusual restrictions on their 
activities or to tamper with the C.S.I.R. or 
other scientific institutions. The fact that the 
Government has deemed these measures neces- 
sary now, during peace, suggests that it has 
little confidence in securing willing support 
from scientists. Since, then, Australia is 
patently not threatened by any nation, it may 
reasonably be doubted if these measures are 
in fact really related to defence or if they are 
not related to much less acceptable aims. 

Squadron-Leader Thomas has succeeded in 
reaching his conclusion only by accepting as 
axiomatic a dubious premise. On this basis 
he apparently wishes Australian scientists to 
accept gladly, or at least with good grace, 
serious curtailment of scientific freedom for 
many. To do so would, however, be tacit 
approval of preparation for a war that is in 
the interest neither of the scientists nor of 
the people of Australia. 

R. C. Traill. 

Kew, Victoria, 

23 May 1949. 

Rfj eicncr 

Black LTT, P. M. S. (HMS) : Military ami PoUtival 
('anscqiiences af Atomir Pfirryy. TA>nfl(>n: 
Turnstile Pre.s.s. 


Reviews 

Fish 

The Ways of Fishes. By Leonard P. Schultz 
and Edith M. Stern. (London: Macmillan 
& Co,; New York: D. Van Nostrand, 1948. 
264 pp., 80 text-figs. 6" x 9".) English 
price, 22s. net; American price, $4.00. 

This excellent book may well be calculated 
to upset the non-zoological person’s concep- 
tion of what fish are — or rather what they 
can do. Although frankly in the natural his- 
tory class (and we could do with more, modern. 
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books of this type), the scientific standing 
of its authors is sufficient to guarantee its 
authenticity. 

Some idea of the background may be 
gathered from the Preface: 

‘There are forty thousand different kinds 
of fishes, nearly twice as many as the 
varieties of birds, mammals, and amphi- 
bians — all the other vertebrates — put 
together. 

‘Individually they are innumerable, the 
most abundant form of vertebrate life found 
either around the shores or in the fresh 
waters of all the continents and the islands 
on the globe. They live from down in the 
depths of the sea to up above the timber 
line on high mountains. Some are at home 
ill the 109-degree temperature of a hot 
spring; others flourish in the near-frozen 
waters of Arctic and Antarctic Oceans. 

‘Adult fishes range in length from one- 
third of an inch to more than forty-five 
feet; in weight from two or three grammes 
to twenty-two tons. Their coloring is as 
varied, brilliant, and beautiful as that of 
butterflies — and some glow with a lumines- 
cence lovely and enchanting. 

‘Not all are creatures who can exist only 
in water and move only by swimming. Some 
walk, some fly; some breathe air, some 
water. There are fishes with eyes divided 
somewhat like the bifocal lenses of spec- 
tacles, for different uses; the upper part 
for vision in air, and the lower for vision 
in water. 

‘Some of them have habits resembling 
those of humans. There are fishes, for 
instance, as strictly vegetarian as members 
of a 11011 -meat-eating religious sect; others 
catch their dinners with fishing rods. The 
habits of other mammals too have their 
counterparts. There are fishes that burrow 
like moles, hibernate like bears, and fight 
like tigers . . . 

The first chapter, on migration, is devoted 
almost entirely to the fresh-water eel and the 
salmon. The remarkable eel story is given 
in some detail — the patient researches of the 
Dane, Dr. Joh. Schmidt, extending from the 
year 1906 till the time of his death in 1933; 
his ingenious plan of enlisting the co-operation 
of liner-captains in making plankton catches 
over wide stretches of the Atlantic; and the 
final location of the breeding place of the 
European fresh-water eel, three thousand miles 
away near the Sargasso Sea. Then they 
describe the three-year journey of the small 
glass-like leptocephali back across the Atlantic 
to their home coasts, their transformation into 
elvers, and finally into adult eels which move 
up into fresh water. Here they remain for 
five, ten, or twenty years before they too get 
the urge to migrate to their breeding place 
on the other side of the world. 

One of the most interesting chapters in the 
book is the one devoted to fishes that are 


dangerous to man, and perhaps the chief 
villain of this section of the story is the 
bloodthirsty piroMha, This is an eight- to 
twelve-inch fish of somewhat the same shape 
as the Australian bream, which inhabits fresh- 
water streams and lakes of eastern and central 
South America. The piranha has triangular 
teeth which close over one another like the 
blades of a pair of pruning shears, and they 
are so sharp that the Indians of Guiana use 
them, mounted, as knives or arrow points. 
The piranha hunt in packs like wolves, and 
the smell of blood seems to send them mad. 
The authors relate the story of a sixteen- 
year-old boy in British Guiana who was in 
swimming and who ‘was heard to scream, 
first in fear and then in agony. Be )re he 
could be rescued, he disappeared below the 
suiface, and all that was recovered a few 
hours later was his skeleton. Piranha had 
literally eaten him alive’. Cattle and horses 
have also been attacked while crossing streams, 
and stripped right to the bone. The authors 
remark that ‘indeed there is nothing pleasant 
about this fish until it is dead. Then it 
makes very good eating’. 

Much smaller in size, but possibly more 
macabre in some ways, than the piranha is 
an eel-like South American catfish known 
locally as the candiru. This three-inch-long 
fish has the disconcerting habit, not only 
of attacking swimmers, but also of entering 
their sex organs. To quote the authors again, 
‘to urinate in any of the waters they inhabit 
is to tempt fate, for they are strongly attracted 
by any curremt. Entering the penis or vagina, 
they may penetrate well into the urethra. 
There, unable to turn, and in the throes of 
suffocation, they erect their fish-hook-like 
spines. Their unwilling hosts, writhing in 
unbearable pain, are lucky if they can be 
rushed to hospital in time to have their lives 
saved. The parasites can be dislodged only 
through an operation. In some cases on record 
the whole organ had to be l emoved.' 

The authors register a mild protest about 
the exaggerated idea the public has on the 
subject of the fierceness of sharks. They say 
that, contrary to popular belief, sharks are 
naturally cautious and timid. In fact, one 
individual offered a reward of five hundred 
dollars for an authentic case of a shark attack 
along the Atlantic coast nmdh of Cape Hatteras 
and the reward was never claimed. Still they 
do record about a dozen shark attacks, most 
of them in the Florida and West Indian 
regions; and also mention that G. P. Whitley, 
of the Australian Museum, Sydney, lists almost 
150 casualties from shark attacks in the 
tropical and temperate waters of Australia. 

In the section on locomotion in fishes, they 
give some interesting figures on the air-borne 
performance of flying fishes. After an initial 
‘taxi run’ through the water, during which 
the speed may rise to forty m.p.h., the fish 
takes off into the wind, opening out the 
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enlarged pectoral fins and holding them rigid 
like the wings of an aircraft. The flight is 
purely a gliding one, and a fish has been 
observed to remain air-borne for forty-two 
seconds, covering in this time a distance of 
1200 feet, at heights above the water ranging 
from twenty-five to thirty feet. 

In contrast to this unfettered mode of pro- 
gression is the Siamese walking perch which, 
through possessing a special type of breathing 
apparatus, is able to take oxygen straight 
from the atmosphere — in fact, if it is forcibly 
held submerged, even in well-oxygenated water, 
it will drown. Its respiratory method enables 
it to spend a considerable time out of water, 
and it actually walks propped up on its 
pectoral fins, the locomotor effort being derived 
from wriggling movements of the tall. The 
gait is very slow and awkward, but even so 
they can walk for considerable distances. They 
may be found at night, crossing dusty roads 
and dry fields. One specimen which was being 
transported from its pond to a nearby stream, 
escaped from the basket en route and made 
its way back to the pond. The observer 
watched it pass through grass, over a metalled 
highway, betw’een houses, and through flower 
beds until it reached its original home. The 
total distance covered was a hundred yards, 
and at a rate of ten feet per minute. 

Of very great interest to the physiologist are 
those fishes tliat can generate considerable 
amounts of electricity in their bodies. Then' 
are four distinct types that have this ability. 
The electric eel from the rivei-s of South 
America and Africa; the electric ray (common 
in Australian waters) ; the electric catfish fioni 
the rivers of Africa; and the stargazer, a small 
marine fi.sli. 

In an account of the attempts to measure 
the electrical output of electric eels in the 
aquarium of the New York Zoological Society, 
the authors desciibe how early endeavours 
were foiled because the violence of the dis- 
charge burned out the instruments. Eventually 
a special form of cathode-ray oscillograph was 
evolved which enabled measurements to be 
made. An eel about a yard long attained a 
maximum voltage of 450 to 600, and an eight- 
foot specimen produced very little more than 
this, although the wattage was considerably 
higher. It was found that whereas the usual 
wattage was in the vicinity of 40, the experi- 
menters could draw almost 1000 watts with- 
out disturbing the fish in the least. Putting 
it in a rather different way, ‘a fish four feet 
long and five to six inches in diameter has a 
power pick-up several times that of an ordinary 
automobile, and any average electric eel of 
three feet or longer has a power pick-up of 
about 150 h.p. per second, a fact which seems 
to belong to the Believe It or Not class’. The 
discharges, though, have passed and gone in 
about one five-hundredth of a second, and so 
are incapable of lighting an ordinary electric 
bulb, which requires ten times this period to 
light properly. 


It must not be thought that the book is 
just a collection of sensational facts about fish. 
There are good solid chapters on such diverse 
topics as the giants and dwarfs of the fish 
world (there are some pretty startling figures 
here actually) ; fish that build nests in streams; 
fishes controllable by man; fishes that fight; 
home aquaria, and fishes suitable for them; 
while the concluding section of the book is 
devoted to a very complete list of fish families, 
fossil and living. How one wishes that the 
authors had been able to include in this a 
key showing the characteristics of these 
families! They would have earned the 
universal gratitude of zoologists (the reviewer 
included), who for some years have been 
waiting for such a key. 

One notable feature of this book is the simple, 
cleai- illustrations in line and stipple. The 
authors have put their main effort into the 
text, and have resisted the temptation to 
provide large numbers of beautiful photographs, 
letting these carry the book themselves. So 
many contemporary works in the field do 
suffer from this fault. The photographic 
illustrations may be magnificent, but the text 
is not ahvays of the same high standard. 

To the reviewer’s mind the chief value of 
this book lies in the fact that it includes 
between its covers a widely-varied series of 
facts about fish, which normally could be 
found only in a number of separate publica- 
tions; he suggests that it might well be added 
to the reading list of senior zoology students 
who have been rather dashed by the dull 
classical approach to tin' fishes as a grou]). 

A. N. Cof.ici Ax. 

Colloids 

Coi.LoTi) SmnxcK. Vols. I and II. By A. E. 

Alexander and P. Johnson. (Oxford: 

University Press, lfi4fi. 837 pp., many text- 

figures and tables, 4 appendices. 6" fij".) 

English Price, £3 net. 

The subject of colloid science has giown, 
in the last half-century or so, from a set of 
disconnected observations, related to phenomena 
touched upon by certain branches of physics, 
chemistry and biology but adequately treated 
by none, to a science with a literature of its 
own almost as extensive as those of the parent 
sciences. Like the several other subjects which 
have arisen in like manner, developments in 
colloid science have taken place along two 
main lines. One group of investigators have 
attempted to co-ordinate existing phenomena 
in a unified theory, and therefore have on 
the whole proceeded along converging paths. 
Simultaneously other investigators have been 
more concerned in the development to prag- 
matic ends of the relations revealed by 
academic studies, and have on the whole pro- 
ceeded along diverging paths. As a net result 
there has been a steady increase in the range 
of subjects, particularly those of a technical 
nature, covered by the study of colloid science. 
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That there has been, in recent years, an overall 
unification of the principles involved in colloid 
science, and this in spite of an incessant 
demand from technology for more facts and 
‘know-how' at any price, is due in no small 
measure to the activities of the various 
research schools in colloid sciences established 
in universities throughout the world. In the 
years from 1931 to 1946 the Colloid Science 
Department, at the Royal Institution, London, 
under the guidance of Professor E. K. Rideal, 
has grown to one of the best known of these. 
Both the authors of the book under review 
have been trained in it. 

As there has been established no traditional 
standard method of presentation in the subject 
of colloid science, the authors have of neces- 
sity had to devise their own. That they have, 
by and large, been successful is attested by 
the satisfactory nature of the subject arrange- 
ment, in which the reader is on few occasions, 
only, referred iorivard to later chapters for a 
proper appreciation of the significance of the 
matter in hand. 

The book is divided into three parts. Parts 
I and il together make up Volume 1, Part III 
makes Volume 11. In Part 1 there are three 
chapters wdiich are mainly historical and give 
a survey of the major developments from the 
pre-scientitic era right up to modern times. 
The tw’O other chaiiters in Part 1 are of general 
theoretical interest. One is devoted to thermo- 
dynamics and the other to the theory of 
electroly l('s. Both of these ai'e subjects which, 
while not an integral part of colloid science, 
are essential in any theoretical treatment of it. 

Fait 11 is divided into two sections. The 
first eleven chapters are concerned with experi- 
mental methods for the study of colloidal sys- 
tems, and the last three with the study of the 
interface between chemical phases. The 
writers, in discussing the experimental 
methods, are concerned principally with those 
which will give information on the size, the 
shape, and the effective molecular weight of 
the particles which make up the various 
colloidal systems. The metlnjds reviewed 
include analysis for trace elements or groups; 
studies of osfiiotic piessure, of sedimentation 
in the ultracentrifuge, of translational and rota- 
tional diffusion, of sedimentation velocity, of 
electrophoresis and other phenomena associated 
with surface electrification, of viscosity, of 
rheological properties, and of the use of optical. 
X-ray and electron-microscope techniques. 

The three chapters on studies of the inter- 
face are concerned with all of the many 
developments of surface physics and surface 
chemistry which have taken place in the last 
two decades; with measurements of the surface 
spreading force, surface potential and the 
equation of state of two-dimensional systems. 
The different types of surface films are given, 
with methods of studying them, and applica- 
tions to biological systems. The properties of 
films on the solid-fluid Interface, and techniques 
for the study of this interface, are given in 


outline. In view of the enormous technical 
importance of systems of this nature, the 
treatment of this section might have been 
somewhat expanded without unbalancing the 
treatrfient of the subject as a whole. 

Part III, or Volume II, is concerned with a 
systematic treatment of the properties of the 
principal colloidal systems. The systems con- 
sidered are sols, gels, pastes, foams, emulsions, 
soaps, dyestuffs and other colloidal electro- 
lytes, clays, zeolites, proteins, polymers and 
membrane materials. The preparation, struc- 
ture, stability, main physical pioperties, and 
technical applications of each of these systcmis 
are considered. To those mainly interested in 
the applied, or divergent, asi)ects of colloid 
science. Volume II may appeal as tl more 
immediately useful of the two. It makes 
difficult reading, however, without the back- 
ground provided by Volume I or some 
equivalent study. 

The two volumes wTll be welcomed for 
making an authoritative treatise available in 
a thoroughly readable form. The tw'o authors 
are to be congratulated on their success in 
bringing to order an immense array of material 
covering widely different theoi-etical and 
experimental teidiniques. The technical asp(‘cts 
of the production ai’e in the bt'st traditions 
of the Oxford IJniveisity Press, the text and 
diagrams being admirably presented. One 
minoi- criticism is that the index is very 
incomplete and is to be toiind only at the end 
of the second volume which makes the ])ook 
less useful foi’ refei*ence purposes. As the 
volumes are clearl\ meant to be read rather 
than consulted, this is pei*liai»s an insignificant 
blemish. 

R. C. L. Boswokttt. 

Eggs 

The Aviax Eca;. By Alexis L. Rom an off and 
Anastasia J. Romanoff. New York : John 
Wiley and Son.s: London: Chapman and 
Hall, 1949. 918 pp., 424 lext-figs. G" 9".; 

Price: $14.00. 

Ill 1931 the science of (Tiemical Embryology 
was. to all intents and piirposes, brought into 
existence as a body of organized knowledge by 
the publication of Needham’s monumental 
work of that name. It was evident from that 
book that the hiid’s egg had already played 
an important part in the development of the 
science, providing easily obtained material 
which could be used in the study of many 
aspects of embryonal metabolism. Alexis 
Romanoff, wffio shares with Anastasia J. 
Romanoff the authorship of the wx)rk here 
reviewed, is Professor of Chemical Embryology 
at Cornell University, and it is evidently his 
interest in this subject which chiefly moved 
him and his colleague to the great labour of 
preparing the book. The scope of the wmrk. 
however, extends far beyond the bounds of 
Embryology, and indeed of Biology, embracing 
the whole field of our knowledge of the 
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unincubated egg. In spite of its encyclopaedic 
character, it is pleasantly written and easy 
to read. 

Part I of the book deals in five chapters 
with the formation, structure and laying of 
the egg. Amongst much of value, it is difficult 
to pick out particular parts tor mention, but 
it was especially pleasing to find a careful 
account of such matters as the structure of 
the shell and shell membranes, of the albumen, 
of the histological structure of the oviduct 
(the illustrations of which might surely have 
been larger), and of cytological and chemical 
changes in the developing oocyte. The last 
chapter of this section deals interestingly with 
anomalies, such as double yolks. One author, 
presumably of an earlier century than this, 
claimed to have found in an egg ‘a human- 
faced monster with hair and beard of serpents’! 
Embryology must have been full of surprises 
in those days, as indeed it still is. 

The second part of the book deals with 
the physico-chemical properties of the egg. 
Besides treating such obvious matters as 
chemical constitution, the authors deal with 
other less-frequently discussed topics, such as 
breaking strength, and the refractive indices 
of yolk and albumen. The last chapter of this 
division deals with the ‘biological properties’. 
These include the microbiology of the egg, the 
hormones and enzymes contained within it, the 
enzymatic hydrolysis of albumen and yolk, 
their immunological properties and a number 
of other interesting matters, such as the physio- 
logical effects of injected albumen. This 
section will be an invaluable work of reference 
in all laboratories in whose work eggs play 
any part. 

The third and last section is devoted to 
matters of ‘bio-economic importance’, discussing 
food values, preservation, and industrial uses. 
It should be welcome to all practical egg 
users, from large industrial concerns making 
powdered eggs to the housewife (who is 
reminded, for example, that before boiling a 
water-glass egg she should prick its air sac). 
There is an interesting discussion of ‘candling’ 
as a method of examining eggs, and a long 
section on the preservation of eggs by all the 
known methods. The chapter on industrial 
uses tells us of the part played by eggs in 
cake-making, ice-cream, macaroni, salad 
dressings; of its use in medical research, in 
tanning leather, in making artists’ materials, 
cosmetics; and in many other processes. The 
book closes with a short account of the egg 
in popular arts, and a suggested design for a 
mosaic made of coloured bits of eggshell. 

There is a bibliography of rather more than 
2,500 references, selected from nearly 15,000 
which the authors had reviewed. There is a 
well-classified index. A useful feature is the 
diagrams, several of which are designed as 
summaries nf considerable parts of the book. 
One, fig. 72B, purporting to represent a surface 
view of an unincubated blastoderm, is surely 
an error, for It shows a primitive streak in 


a pear-shaped area pellucida. Most embryolo- 
gists would probably agree that this would be 
unlikely unless the egg had been incubated 
for several hours. 

The authors begin their preface, which is 
of admirable brevity, with the sentence ‘This 
book represents an attempt to compile all the 
facts known about the bird’s egg’. It is 
scarcely conceivable that they could have 
achieved this, even in a book which is more 
than 800 pages long (without the index and 
list of references), and even allowing for the 
limitation of their scope to the unincubated 
egg ‘before the activation of the life within it’. 
(This, incidentally, is inaccurate, for the ‘life 
within it’ is activated long before the egg is 
laid — when, if it has been fertilized, the 
development of the embryo has already begun.) 
Nevertheless, the scope of the work is remark- 
able and its thoroughness is impressive in the 
extreme. Zoological readers might wish for a 
more complete discussion of tlie relation 
betw€>en the pigmentation of birds’ eggs and 
their environment, and probably all readers 
will hope for another edition, or another book, 
dealing with the changes in egg constituents 
during the development of the embryo. This, 
however, is to say that the chief fault of the 
book is that there is not more of it; and 
there are already 918 pages. It is a very good 
book indeed. 

P. D. F. Muhkay. 

Agriculture 

Okowtii Si bstancks and tiikir Practical 
Importance in Horticultiire. By H. L. 
Pearse. (Commonwealth Bureau of Horti- 
culture and Plantation Crops, Technical 
Communication No. 20, 1948. 233 pp.) 

Obtainable from C.A.B. Liaison Officer, 314 
Albert Street, East Melbourne, C.2, 
Victoria. Price, 15.s*. 8d. 

Dr. Pearse has brought up to date his review 
of information on the use of plant hormones, 
which was published in 1939 as Technical 
Communication No. 12. This new review of 
the rapidly expanding knowledge of growth 
substances will be valued by research workers 
and students in agricultural science as well 
as by practical horticulturalists and land- 
holders. 

It deals adequately with the history of the 
new developments. The use of growth sub- 
stances in vegetative propagation is covered 
in detail and is strengthened by the inclusion 
of an index of seventy-eight pages listing 
typical results obtained with cuttings of 
various species. Sections are devoted to the 
treatment of seed and seedlings, and the treat- 
ment of growing plants. The use of growth 
substances in inducing parthenocarpic develop- 
ment of fruits is dealt with at length. The 
interesting results obtained with tomatoes 
and a number of other fruiting plants are 
described, together with notes on other aspects 
of these treatments. The chapter on the use of 
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growth substances as selective weed killers 
is of particular interest to Australian agricul- 
turalists generally. Questions of the prevention 
of sprout development in potatoes, and the 
retardation of flowering to escape frost injury 
are dealt with comprehensively. The text is 
supported by a comprehensive bibliography. 


A Catalogue of Insectk ii)p:b and Fungicides. 
Volume II, Chemical Fungicides and Plant 
Insecticides. Compiled by Donald E. H. 
Frear. (Waltham, Mass.; Chronica 
Botanica Co.; Melbourne: N. H. Seward 
Pty. Ltd., 1948. 153 pp., paper covers.) 

Price, $5.50. 

Volume Two of this catalogue is arranged 
along similar lines to the first volume 
(reviewed in This Journal, 11, 34), but deals 
mainly with the chemical and other fungicides, 
with a concluding section on insecticides of 
plant origin. The chemical fungicides are 
arranged according to the somewhat involved 
coding system previously discussed, rather than 
alphabetically, the objective of the author being 
to list together compounds of related com- 
position. This arrangement has much to com- 
mend it, although the coding system, by which 
the classification was achieved, is cumber- 
some to use for purposes of reference. The 
volume contains, fortunately, an alphabetically- 
arranged index to compounds listed in both 
volumes, which will greatly assist most 
entomologists and plant pathologists. A refer- 
ence and author index, and a patent list, are 
contained in Volume Two, as in Volume One. 

Considered together, the two volumes provide 
by far the most comprehensive I’eference lists 
of insecticides and fungicides yet published, 
and should have a place in the library of any 
institution undertaking either research or 
advisory work in fields where insects or fungi 
are destructive agents. The catalogue is a 
remarkable compilation which gives the 
chemical composition or origin of all, or almost 
all, insecticides and fungicides; a grading of 
their toxicity to specific organisms; references 
to the literature concerning them; and patents, 
if any, which cover them. The author states 
that every effort has been made to make this 
catalogue as complete as possible up to January, 
1944, and that special attention has been given 
to gathering information on the less-commonly 
used materials. 

C. J. Magee. 

Biochemistry 

Biochemical Evolution. By Marcel Florkin. 
Translated by Sergius Morgulis. (New 
York: John Wiley and Sons; London: 
Chapman and Hall, 1949. 157 pp., 25 text- 
figs. 6" X 9''.) Price, $4.00. 

This edition of Professor Florkin’s book 
differs little from the original French volume 
{U^volution Mochimique, 1944). The author 


sets out to show that ‘evolution and the classi- 
fication of animals can be considered from a 
biochemical viewpoint; in other words, that 
systematic biochemical characteristics exist'. 
If it is meant that these characteristics, with- 
out support from other studies, allow us to 
obtain a useful phyletic arrangement, then the 
book has failed to fulfil its aim. However, if 
the meaning is that biochemical findings can 
and do confirm or elucidate the essentially 
morphological phylogeny at present in vogue, 
then this book succeeds, presenting, in slightly 
more modern form, the ideas developed in 
similar monographs by J. Needham and 
Baldwin. 

Modern work on biochemical genetics unon- 
strates very neatly that evolution can pioceed 
at a biochemical level, but in the reviewer’s 
opinion the data of comparative biochemistry 
so far accumulated cannot do more than act 
as a support for already existing classifications. 
Dr. Morgulis’ statement in the Translator’s 
Preface that ‘very few' biologists and still 
fewer biochemists or physiologists are prob- 
ably alive to the existence or the deep meaning 
of this relationship’ (that is, between bio- 
chemistry and evolution), does little justice 
to the readers of texts and journals on com- 
parative biochemistry or physiology. 

The seven chapters ai'e set out under the 
follow'ing headings: Unity of the Biochemical 
Plan of Animals, Dissimilarities, Evolution of 
Biochemical Constituents, Orthogenetic Flvolu- 
tion of Biochemical Systems, Biochemical 
Adaptations, Systematic Characters and Per- 
spectives. 

Specific criticisms can be levelled against the 
sections dealing with the replacement of cyto- 
chrome by other pigments in the low'er animals 
(p. 22); the statement that in the inver- 
tebrates non-haem oxygen-carriers are more 
common than ha?moglobin (p. 29); the lack 
of treatment of Bergmann’s contiibutions to 
sterol phylogeny; and the omission of a section 
on intermediary carbohydrate metabolism. 

Despite these deficiencies. Professor Florkin 
has written a stimulating account of the bio- 
chemical activities of tlu' various groups of 
animal organisms; an account w'hich should be 
read by all w'orkers in these fields and one 
which will suggest many problems for future 
work. 

George Humphrey. 


Biochemical Preparations. Volume I. Herbert 
E. Carter, Chief of Editorial Board. (New 
York: John Wiley and Sons; London: 
Chapman and Hall, 1949. 76 pp. 6" x 9".) 
Price, $2.50. 

For a long time there have betm two series 
of publications, Organic Syntheses and In- 
organic Syntheses, designed to provide accurate 
information about chemical methods. A group 
of investigators in U.S.A. recently decided to 
organize a similar cumulative reference series 
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to present information about compounds of 
biochemical interest. This volume, the first, 
contains information for the isolation or syn- 
thesis of sixteen substances. The formation 
of this series is to be kept very similar to 
that of Organic Syntheses, and it is intended 
to issue the volumes at the rate of one every 
twelve to sixteen months. A very useful 
section of this first volume is the list of 
references to fifty-eight relevant preparations 
which have appeared in the first twenty-seven 
volumes of Organic Syntheses. 

The substances considered in the volume 
include adenosine di- and tri-phosphates, 
L-alanine, L-serine, casein, diphospho-pyrldine 
nucleotide, the a-glucose-l-phosphates, L-glut- 
amine, DL-glyceraldehyde-3-phosphoric acid, 
lycopene, L-lysine, lysozyme and D-tyrosine. 
In each instance the method has been worked 
out by an experienced investigator in the 
relevant field, and a check on the methods 
made by workers in other laboratories. Key 
references are provided for alternative methods 
and other relevant Information. This series 
will quickly become an essential purchase for 
libraries catering for the needs of research 
workers in biochemistry. 

J. L. Still. 

Botany 

Vernalization and Photoperiodism — A Sym- 
posium. Lotsya Series, Volume I. By 
A. E. Murneek and R. O. Whyte. (Waltham, 
Mass.: Chronica Botanica; Melbourne: 
N. H. Seward, 1948. 195 pp., 26 text-figs, 

and illustrations, 19 tables, 12 plates. 

X lOi", card covers.) Price, $4.50. 

This symposium, like so many, suffers from 
insuflaciently firm control by an editorial hand. 
Indeed, the title page bears no editor’s name — 
Whyte and Murneek wrote the two lengthiest 
contributions, but bear no further responsi- 
bility, and one presumes that Dr. Verdoorn, the 
editor of the Series, also edited this volume. 
A symposium is generally most useful where 
the contributors have been ‘briefed’ in such a 
way that the whole of the subject is covered 
without important gaps or overlaps; where 
the general conception of all the articles is 
similar; and where the style and presentation 
are reasonably uniform. These things cannot 
be said of the present volume: the various 
articles overlap considerably, and the effects of 
photoperiod on growth and vegetative develop- 
ment are quite inadequately covered; the con- 
tributions range from original accounts of 
experimental work through speculative papers 
to straightforward and rather uncritical 
i*eviews; and uniformity is limited to 
typography and physical lay-out. 

The first two articles, by Whyte and 
Murneek, are historical reviews of research on 
vernalization and photoperiodism respectively. 
There follow nine papers on miscellaneous 
special aspects of these topics; and the book 
concludes with three ‘Special Supplements’, 


each being a reprint of a paper originally 
published in a German war-time or post-war 
journal. Two of them have been furnished 
with addenda to bring them up to date. 

To the reviewer, the supplements were per- 
haps the most interesting part of the book. 
Australia, more than most countries, has been 
starved of German scientific periodicals for ten 
years, and this opportunity to read papers 
otherwise difficult of access was most welcome. 
The ideas put forward in one of Biinning’s 
papers — that plants develop a metabolic rhythm 
independent of current environmental con- 
ditions, and that photoperiodic responses 
depend upon the phase in this rhythm 
obtaining at the time that the treatments are 
applied — are rather remote from those current 
among workers on the subject elsewhere, and 
it is unfortunate that the paper was not 
rewritten in such a way as to include more of 
the experimental data on which the ideas 
were based. Lang’s paper, with its numerous 
examples of monofactorial inheritance of 
flowering behaviour, was also of considerable 
interest. 

Of the shorter articles in English, forming 
the bulk of the book, that by Sircar — a straight 
review of Indian research on the subject — is 
worthy of mention because the work with 
which it deals, considerable in volume though 
in the main rather empirical, is not well known 
outside Asia. Allard has contributed some 
interesting speculations on photoperiodic 
response as a factor limiting plant distribution 
and migration in past geological ages; but 
the reviewer finds it difficult to take these 
suggestions seriously, for, unless one postu- 
lates very sudden changes in day-length which 
could be brought about only by astronomical 
cataclysms, it seems likely that mutations in 
the simple groups of genes responsible for 
photoperiodic behaviour would arise sufficiently 
frequently to prevent this being an important 
factor in the distribution of a species. An 
article by Nuttonson attempts to relate pheno- 
logical observations to photoperiodic phen- 
omena. That a wealth of information on plant 
behaviour in relation to climatic factors lies 
untapped in phenological observations the 
world over is certainly true, but Nuttonson’s 
paper does not appreciably advance this study, 
nor will it be advanced until the full resources 
of modern statistical technique are applied to 
it. The remaining papers need not be con- 
sidered individually, though some of them are 
quite useful reviews, albeit with considerable 
overlaps and repetitions. 

This critical review need not be taken as 
indicating that the book is not of value; on 
the contrary, every botanical and agricultural 
library should possess it, for it forma a 
valuable supplement to Whyte’s Crop 'Produc- 
tion and Environment. As an example of book 
production it comes up to the high Chronica 
Botanica standard, except for its card covers, 
and it is provided with adequate author- and 
subject-indexes. The proof-reading has been 
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unexceptionable (Roberts and Struckmeyer’s 
‘after-affect’, however unfortunate, is repeated 
too often to be an error). A good many of 
the illustrations are of historical rather than 
scientific value (some are of neither), and 
the purchaser may well wonder whether the 
twelve plates really are worth the increase 
in cost they presumably entailed. 

D. W. Goodall. 


Chemistry 

Advances in Catalysis and related subjects. 
Volume I. By W. G. Fraiikenburg, V. I. 
Komarewsky and E. K. Itideal. (New 
York: Academic Press, 1948. 321 pp., many 
text-figs, and tables. 6" x 9".) Price, 
$7.80. 

Notable advances have been made in catalysts 
in recent years, especially that associated with 
heterogeneous processes. It used to be an 
accepted fact that a catalyst merely hastened 
the speed of a reaction, which would go by 
itself at a much reduced rate. At the end of 
the reaction the catalyst would be unchanged, 
at least as far as its chemical properties were 
concerned. A heterogeneous catalyst, however, 
may be destroyed by poisons; it may need 
activation by the addition of promotors, not 
all of which may be removed unchanged by 
the end of the reaction. The outstanding 
problems in heterogeneous catalysis have been: 

(a) nature and size of the catalyst surface, 

(b) nature of the physical and chemical pro- 
cesses taking place there, (c) energy changes 
involved, e.g., activation energy required, (d) 
specificity of catalyst for certain processes, 

(c) nature of poisoning, (/) significance of 
promotors. Many of these aspects are dis- 
cussed in the book. There is a great mass of 
material presented, and references to original 
papers are abundant. The reader must not 
suppose that broad generalizations can be 
drawn with any facility. The distinction 
between van der Waals adsorption and chemi- 
sorption, however, is now well recognized, as 
also the transition from monolayers to adsorbed 
films two or more molecules thick. 

A lot of the research work discussed has 
had a great bearing on the activities of World 
War II; notably the alkylation of iso-parafilns 
discussed by Ipatieff and Schmerling, which 
was important for the synthesis of high octane- 
number motor fuel for aviation. 

The Pischer-Tropsch synthesis is also dis- 
cussed in papers by Griffith and Storch, this 
process being extremely important for the pro- 
duction of hydrocarbon oils. Much of the 
theory of what happens at the catalyst surface 
is speculative, but highly instructive in pro- 
viding an insight into how ideas of surface 
structure and molecular geometry may be 
applied to practical problems. 

The book has a full complement of tables and 
figures, but not many diagrams of actual 
experimental set-ups. There are, however, some 
excellent photographs of Debye-Scherrer 


scattering from alumina gel, which illustrate 
the effect of heating this useful but sometimes 
capricious catalyst. 

The book will be useful to advanced students 
and research workers in applied chemistry. 
There is more to come. 

T. Iredale. 

S.A.A. Volumetric Glassware Code. Pub- 
lished by Standards Association of Aus- 
tralia. (Science House, 157 Gloucester 
Street, Sydney, 1949. 35 pp., paper covers.) 
Price, 5s. 

One of the minor consequences of the recent 
war was the fact that, owing to thr loss of 
overseas supplies, it became necessary lj manu- 
facture volumetric glassware in Australia. The 
first step in this process was the drawing up 
of specifications, a task which was carried out 
by the Standards Association of Australia. As 
is well known, the successful manufacture of 
volumetric glassware was achieved. ‘It is now 
felt desirable to publish a code of recom- 
mended specifications, in order that apparatus 
complying with these specifications will be 
used in the manner for which it was cali- 
brated.’ That is of course a basic requirement 
for any accurate work in volumetric analysis. 
The Code describes procedures for the correct 
calibration and use of volumetric glassware; 
these are all clearly stated and suitably 
illustrated. 

The reviewer has only one minor criticism 
to offer: a litle more space might have been 
given to a fuller discussion of drainage errors 
in volumetric glassware, using some of the 
illuminating data published by Stott. The 
procedures are given fully enough, but more 
might have been done to give reasons for the 
procedures. 

The booklet will be most useful to those 
interested in volumetric analysis and certainly 
should be in the hands of all serious students 
of chemistry. Though the published price is 
high for a book of this size, it may interest 
intending purchaseis to know that a sub- 
stantial reduction in pric e is made for students 
and educational bodies. 

D. P. Meixor. 


Forestry 

Logging. The Principles and Methods of 
Harvesting Timber in the United States 
and Canada. By Nelson C. Brown. (New 
York: John Wiley and Sons; London: 
Chapman and Hall, 1949. 418 pp., text- 

figures and photographs, 44 tables. 
9" X 6".) Price, $5.00. 

This book fills a long-felt need in the timber 
industry and will be of value to all progressive 
loggers and students of forestry generally. It 
is a revision of two earlier books by the same 
author and has been brought up to date so that 
it covers all logging equipment from horses 
to ‘skyhooks’. 
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The author says Tt may be poor or indif- 
ferent forestry, but logging is the important 
part of forestry, in which our woods are 
treated and a future supply of timber is 
assured, or the areas are left in an unproduc- 
tive condition’. He points out that, as a result 
of the high cost and relative inefficiency of 
forest labour, mechanical devices have been 
developed to replace manual labour in all 
forest regions. In every section of the country, 
methods must be employed to suit the local 
conditions of topography, climate, density of 
timber, volume flow of logs, and size of 
individual trees. 

The author particularly explains the 
mechanical devices that have been developed 
in connection with the following changing 
methods of logging: 

(a) Expanded use of tractors; 

(&) Felling and bucking with chain saws; 

(c) Use of motor trucks as a major method 

of log transportation; 

(d) Skidding logs in tree lengths; 

(c) The great variety of loading devices 
required for loading and unloading, 
particularly pulpwood and the small 
timber encountered in prelogging and 
relogging operations. 

The clear descriptions of equipment and 
methods will be of great value in the formu- 
lating of logging plans for either hardwood 
or exotic conifer forests. They will be 
appreciated by all connected with the logging 
industry in Australia and New Zealand. 

R. H. Needham. 

Geology 

Minerals and How to Sti dy Them. By the 
late E. S. Dana. Third Edition, revised by 
C. S. Hurlbut, Jr. (New York: John Wiley 
& Sons; London: Chapman and Hall, 1949. 
Frontispiece in colour, 323 pp., 387 text- 
figs. 5r' X 8i".) Price, $3.90. 

Most people are interested in the beautiful 
shapes and colours of minerals, and the making 
of a mineral collection is a fascinating and 
instructive hobby. Dana’s Minerals and Hotv 
to Study Them was first published in 1895 to 
popularize the study of mineralogy. It was 
one of the first books of the kind to present 
facts about minerals in a simple manner for 
the beginner or amateur; for it is to the 
latter rather than to the serious student of 
mineralogy that it is addressed. The Third 
Edition is an attractive volume entirely revised 
and rewritten by Professor Cornelius S. 
Hurlbut, Jr., of Harvard University. 

Shape being probably one of the first things 
that is noticed about a mineral, the chapter 
on Crystals and Crystal Habits gives the 
fundamental principles of crystallography. 
This chaptef will find its greatest use when 
studied with the help of models of crystals, 
which are not generally, in this country, 
readily available to amateurs (though the 
intelligent examination of museum specimens, 


even through the showcase glass, would cer- 
tainly help). Other chapter headings indicate 
the scope of the book: Physical Properties of 
Minerals; Chemical Properties of Minerals; 
Use of the Blowpipe; Description of Mineral 
Species; On the Determination of Minerals. 
This last chapter contains numerous practical 
hints on how to identify minerals. With the 
help of the Determinative Tables, plus a little 
practice and familiarity, it should be possible 
to identify any of the common minerals. 
There are two Appendices, the first giving a 
List of Common Minerals arranged according 
to Prominent Elements; and the second, the 
Most Important Minerals for a Small Collection. 

The book is well printed on art paper, which 
gives excellent reproductions of photographs 
of mineral specimens; perhaps the best being 
Figure 303, Gypsum Crystals. The frontispiece 
consists of two colour-reproductions of museum 
specimens of minerals which anyone, mineralo- 
gist or not, would like to possess. 

This book can be recommended to amateur 
mineralogists, to students up to the Leaving 
Certificate standard, and to scientists and non- 
scientists requiring a small but comprehensive 
knowltjdge of the subject; all would find therein 
a wealth of information written in a most 
readable and easily understood manner. 

Dorothy Carroll. 

Physics 

SCIENTTFK^ ForNDATIONS OF VACUITM TECH- 
NIQUE. By Saul Dushman. (New York: 
John Wiley and Sons; London: Chapman 
and Hall, 1949. 882 pp., many text-figs. 

6" X 9".) Price, $15.00. 

In. 1922 Dushman published a small volume 
entitled, The Production and Measurement of 
High Vacua. Since then, vacuum technique 
has become increasingly important, both in 
purely scientific investigations and in industry. 
Improvements have been made in the methods 
of production and measurement of low 
pressures. Much knowledge has been acquired 
regarding the sorption, solution, etc., of gases 
and vapours, and means have been developed 
to produce extremely high vacuum in sealed-off 
devices. 

In the Scientific Foundations of Vacuum 
Technique, published this year, Dushman has 
attempted to present an up-to-date and critical 
survey useful to both scientists and engineers. 
That attempt appears to be highly successful 
and this substantial volume will probably be 
regarded as a standard work on the subject 
for some years to come. It is well written 
and attractively published, and is rich in 
references, tables of data, graphs and diagrams 
of apparatus. 

The author has divided the work into twelve 
chapters and follows the general layout of 
his earlier treatise. The first two chapters are 
concerned with the kinetic theory of gases and 
the flow of gases through tubes and orifices. 
In the following four parts there is a wealth 
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of information on mechanical pumps, on vapour 
pumps using mercury and organic liquids, and 
on manometers for measuring low pressures. 
The sorption of gases and vapours by solids 
is treated theoretically, and in its practical 
aspects in the case of such materials as char- 
coal, silicates and cellulose. A section, 
extending over a hundred pages, deals with 
the subject of gases and metals. This is 
followed by a survey of chemical and electrical 
methods of clean-up of gases at low pressures. 
Chapter 11 deals with vapour pressures and 
rates of evaporation; in the concluding section, 
the dissociation pressures of oxides, hydrides 
and nitrides and rates of oxidation are 
discussed. 

J. Bannon. 

Psychology 

Psychological Statistics. By Quinn McNemar. 

(New York: John Wiley; London: 

Chapman and Hall, 1949. 364 pp., 70 tables. 

5^" X 8^'.) Price, $4.40. 

This book follows the newer view that intro- 
ductory statistical texts for students of 
psychology should make the approach through 
sampling and statistical inference rather than 
restrict themselves primarily to descriptive 
statistics. McNemar has been a leading con- 
tributor to psychometrics through his rigorous 
statistical studies, as well as a leading teacher 
in the field. Consequently, as one might expect, 
this book is sound, lucid and practical. 

Beginning with tabular and graphic methods 
and the tdements of descriptive statistics, 
McNemar proceeds in his third chapter to a 
clear account of probability and then to the 
elements of sampling and statistical inference. 
The following five chapters deal with bivariate 
and multivariate correlations, one being 
devoted to a very necessary discussion of the 
factors affecting the correlation coefficient. The 
final six chapters leturn to sampling and 
inference, covering (fiii-square and its major 
applications, Student’s t in its various applica- 
tions, and the analysis of variance. The major 
omissions from the table of contents are the 
psychophysical methods and factorial analysis. 
The psychophysical methods are basic for 
scaling, and consequently have a contribution 
to make to the refinement of quantification in 
psychology. Factorial analysis, which can in 
at least one of its forms be succinctly 
expounded, has been perhaps the most illum- 
inating statistical device in mental testing. 
Consequently one regrets that writers of 
statistical texts follow the convention not to 
include these topics; one had hoped that 
Guilford had broken down this convention. 
Nevertheless it must be conceded that McNemar 
has by his treatment of other topics made the 
student’s task of going on to these two a fairly 
easy one. 

While it cannot be expected that all users of 
statistical method be competent in the under- 
lying mathematics, one can ask that they do 


not proceed by blindly following what to them 
are arbitrary rules. Otherwise statistical 
method is almost certain to be misapplied in 
any but the most regular situations. McNemar 
makes a worthy and successful effort to bring 
real understanding to all those non-mathe- 
maticians who do not suffer the all too common 
malady that is brought on by the sight of 
equations or symbolization. Throughout he 
tides to make procedures intelligible by verbal 
discussion of the underlying assumptions, and 
by simple algebraic demonstrations where such 
are possible, or by empirical demonstrations. 
Further, he encourages the student to do a 
little simple mathematical foraging for himself. 
The actual computational steps involved in the 
use of the various procedures are nu e clear 
by worked examples. 

This book, with its modern emphasis, its 
clear exposition, and its explication of the 
assumptions and limitations of each technique, 
will be a valuable aid to those who teach statis- 
tical method to students of psychology and 
related subjects. 

W. M. O’Neil. 

Radiophysics 

Radio Wave Propagation. Report of Com- 
mittee on Propagation, U.S. National 
Defence Research Committee. Edited by 
S. S. Attwood. (New York: Academic 
Press, 1949. 548 pp., numerous text-figs, 

and tables. I'i" > Price, $8.80. 

This book contains an extensive record of 
wartime work on the propagation of radio 
waves through the troposphere, both in the 
United States and in British countries. 

World War II was a scientific war, not only 
because of the number of new weapons 
employed, but also on account of tlie unprece- 
dented attention given to the manner in which 
these new weapons (and the old ones too) 
should be used for greatest efficiency. Out of 
such ‘operational research’ much new scientific 
knowledge of a general character was obtained. 
Tropospheric propagation advanced rapidly in 
this way. 

Before the war ultra-sliort radio waves were 
just beginning to be exploited and knowledge 
of their propagation characteristics was quite 
limited. The introduction of radar stations 
in Great Britain for air warning purposes led 
immediately to studies of the performance 
capabilities of such stations, and of the criteria 
determining the choice of sites. It was soon 
found that propagation conditions sometimes 
became ‘anomalous’, especially at the shortest 
wavelengths, and an association with certain 
meteorological conditions was recognized. 
These large variations in radar performance 
had great tactical significance, and accordingly 
received detailed study, both from the 
theoretical side and by means of a number of 
specially-conducted experiments. The main 
advances came in Britain and America, but 
important work w^as done also in Australia, 
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New Zealand and Canada. The Australian 
work mainly covered the effects associated with 
the meteorology of the region. By the end of the 
war the main features of tropospheric propa- 
gation, under standard and non-standard con- 
ditions, were well understood. This knowledge 
is now being applied to the many peacetime 
applications of ultra-short and microwaves. 

The material in the book under review was 
first published in a limited edition of three 
separate volumes as the Summary Technical 
Report of the Committee on Propagation of 
the U.S. National Defence Research Committee. 
Following declassification, the three separate 
volumes arc now published under one cover 
for general sale, with only minor changes. 
Thus the material has been consolidated twice: 
first from the work of many groups down to 
three volumes and then to a single volume. 
This has led to a certain lack of coherence 
in the general layout of the book, some of the 
information being presented twice, and several 
chapters appearing as rather disjointed frag- 
ments. Despite this, the book should be of 
great value to the engineer wishing to use 
ultra-short waves, and to the physicist 
interested in the troposphere. It contains by 
far the most comprehensive treatment of its 
subject yet available. 

The first volume gives a general summary 
of the theoretical and experimental work, 
followed by a miscellaneous collection of 
reports on various topics presented to wartime 
conferences. One of these, entitled ‘Siting and 
Coverage of Ground Radars’, is possibly the 
best chapter of the whole book, presenting a 
notably clear and comprehensive account. The 
main review of radio meteorology also appears 
here. 

The results of radio wave propagation experi- 
ments of various types are set out in Volume 
II. These include studies off the main line, 
such as atmospheric absorption and scattering, 
storm detection, ground reflection, and the 
properties of echoes and targets. 

Volume 111 is a self-contained unit, repeating 
much of the earlier material, having been 
written towards the end of the war as a hand- 
book on ‘The Propagation of Radio Waves 
through the Standard Atmosphere’. This 
portion of the book could well be used as a 
textbook for students in specialist courses. 

The book is rounded off by two long biblio- 
graphies, containing several hundred references 
to published papers and wartime reports. 

P. J. Kerr. 

Zoology 

Birds in Britain. By Prances Pitt. (London: 
MacMillan & Co., 1948. 16 plates in colour, 
over 800 photographs and line drawings. 
9’^ X 6".) ^ English price, £1 Is. 

In Britain, as in Australia of recent years, 
there has been a spate of books in natural 
history appealing for the custom of the lay- 


man primarily by retailing pleasant anecdote 
with a minimum of ordered instruction. Miss 
Prances Pitt, the well-known English natural 
history writer, has in this work given us a 
popular book of a more satisfying type. ‘There 
seemed space’, she explains in her preface, 
‘for ... a survey of the bird life, wild, feral 
and domestic, in Britain, which would tell 
concisely of their status, appearance and 
habits, with the special view of assisting the 
recruit to the study of ornithology. But it 
was not so much the feeling that such a 
book was wanted that induced the author to 
undertake the task as that desire to write 
about birds which assails those who feel their 
deep fascination — I wanted to write a book 
on Birds in Britain and so this volume came 
into being’. 

The result is an attractive compendium on 
British birds which can be used as a source 
book on the subject by the general reader for 
most of the information he is likely to want 
to know about it. It is sufficiently systematic 
in scope and treatment to satisfy the more 
scientifically-minded layman, and yet popular 
enough in style and provided lavishly with 
illustrations, so that no one with an interest 
in birds could feel repelled. 

The book opens with a general survey of the 
class of birds, their classification, structure, 
distribution, migration and behaviour. The 
bulk, however, is a general review of British 
species, family by family, starting with the 
crows and ending with the pheasants, part- 
ridges and quails. Each individual species 
is treated, and the accounts of them include 
a description of their appearance, their nesting 
habits, and general points of interest in their 
behaviour and ecology. The information is 
comprehensive and up to date, the results of 
modern research having been incorporated. 
The Australian News and Information Bureau, 
which provided the authoress with her illus- 
tration of the Lyre Bird, let her down, how- 
ever, with an obsolete picture of a mounted 
specimen showing the tail in a pose never 
seen in nature. 

As throughout the centuries birds have 
inspired some of the finest poetry in the 
language, it is pleasing to note the copious 
extracts from English poets, from the thirteenth 
century onward, adroitly woven into the text. 

The book is a unit in the ‘In Britain’ series, 
edited by L. J. F. Brimble, joint editor of 
Nature. 

D. L. Serventy. 

Book Notices 

Directory of the Research Organizations in the 
Union op South Africa. Compiled by the 
Liaison Division of the South African C.S.I.R. 
(Pretoria, 1948. 45 pp., 16 charts, duplicated, 

foolscap. ) 

The Directory gives the scheme of research 
organization and analysis of functions in the 
C.S.I.R. and the Departments of Agriculture, Com- 
merce and Industry (Fisheries), Forestry, Mines 
and Transport (Meteorology). There follow short 
accounts of industrial research organizations sub- 
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sldlzed by the Government: The Deep Level Mining 
Research Institute, Fishery Industry Researcn 
Institute, Fuel Research Institute, Leather Indus- 
tries Research Institute, Paint Industries Research 
Institute, South African Institute for Medical 
Research, Sugar Milling Research Institute, Wattle 
Research Institute, Diamond Research Laboratory 
(Johannesburg), South African Sugar Association 
Experiment Station, Transvaal Chamber of Mines 
(Dust and Ventilation Research; Timber Research). 


Identification op Softwoods. D.S.I.R., Forest 
Products Research, Bull. No. 22. (London : 
H.M.S.O., 1948. 56 pp., 2 tables, 5 text figs., 

3 plates. 6" x 9i", paper covers.) English 
price, 1«. 3(i. net. 

The subject matter of this Bulletin was originally 
published in the Joum. Linnean Soc., Botany, 52, 
3 43, 1941, under the title, ‘The Identification of 
Coniferous Woods by their Microscopic Structure’. 
In order to overcome the difficulties associated witli 
dichotomous keys, a multiple key has been 
developed, of the kind described by Clarke, New 
Phptol.j 387, 1938. The characters of each 

species are recorded on cards which have marginal 
series of perforations and are adapted for rapid 
mechanical sorting, by threading a needle through 
each set of holes in turn. Thirty-three charac- 
teristics have been selected for the diagnosis, 
grouped as General, 7 ; Tracheids, 5 ; Parenchyma, 
3 ; Rays, 7 ; Cross Field Pits, 5 ; Resin Ducts, 6. 
Provision is made for adding Botanical Families, 7 ; 
Geographical Regions, 11. Notes are given on the 
selected diagnostic features, together with some 
other features of more limited value. The pub- 
lished key includes representatives of the twenty- 
three genera common in the timber trade In the 
IJiiitod Kingdom, together with other genera pro- 
ducing sizeable trees, to a total of 114 species. 
The brief descriptive notes given in the text 
also cover remaining genera. There is a con- 
siderable list of references : al.s(i an index and 
check-list. 


Factors in Botanical Publication and other 
Essays. By Neil E. Steven.s. Chronica 
Botanica, 11, 3, 119-206. (Waltham, Mass.: 
Chronica Botanica Co., 1917, 88 pp. 6p' x 10", 

paper covers.) Price, ,'f2.00. 

A set of reprinted essays by the Professor of 
Plant I’athology in the University of Illinois, wdth 
a bibliography of papers published in the period 
1910-1947, The seventeen selected titles include: 
The Botany of the New England Poets, The Fad 
as a Factor in Botanical Publications, Applied 
Botany as Fun, The Anecdote as an Antidote to 
Statistical Analysis, Objectives in Biological 
Courses, Botanical Figures in Biblical Prophecy, 
Itadicalism and Research in America, The Obliga- 
tion of the Investigator to the Library, Bureaucracy 
as a Way of Life, Botanical Research by 
Unfashionable Technics, Is Teaching Ability 
Recognized?, The Excessive Meekness of American 
Botanists, and Brevity at Botanical Banquets. In 
the last-mentioned essay, Stevens points out that 
many of the great speeches of history were less 
than 300 words in length ; he refers the after- 
dinner speaker to the book of EccleMaaticus, M, 8. 


Climate and House Design : Physiological Con- 
siderations. By J. W. Drysdale. Common- 
wealth Experimental Building Station, Dupli- 
cated Document No. 25. (Sydney: Dept, of 
Works and Housing, 1948. 15 pp., tables. 

Duplicated typescript, foolscap, manila covers.) 
Price, Is. 

The Station’s preliminary investigations on 
climate and house design, for the period 1945-1947, 
were published previously, in Document No. 21. 
They dealt with field studies of the thermal 
characteristics of different forms of construction. 
The next step was to relate temperature to com- 
fort. The physiologist’s view, that pulse rate, 
rectal temperature and other clinical indications 
Indicate the strain on the human body when 
subjected to environmental stress, was not con- 


sidered satisfactory as an Indicator of comfort, 
especially for the relation f)f eornfort increment 
to increase in building cost. The standard reference 
scale for the comparison of atmospheric environ- 
ments has been the Effective Temperature Chart of 
the American Society of Heating and Ventilating 
Engineers. This was found to be inapplicable to 
house design under Australian conditions at 
elevated temperatures, especially with regard to 
the importance of moderate rates of air movement. 

Experiments showed that the significant criterion 
is the point at which body perspiration appears, 
and that this is best detected by dampness at the 
W'aist and thighs, causing the clothes to cling. 
Briefly, the test results showed that the discomfort 
stage is reached by 15 per cent, and 50 per cent, 
of appropriately clothed subjects, respectively, at 
the following dry-bulb temperatures : T^.roken Hill, 
8.5°, 86° F. ; Sydney, 82^, 845’ F- i Townsville, 

81’, SC° F. The latter figures correspond 
respectively to 75°, 78° and 80° Effective Tempera- 
ture, on the A.S.H.V.E. scale. No obse able 
difference was found between the reactions of males 
and females. 

Subject to further tests, it appears that houses 
should be designed to keep temperatures below 
8 4° or 85° F. for the greatest possible period on 
hot days, with an air movement above 30 t- 50 
feet per minute. 


Sunshine and Shade in Australia. By R. O. 
Phillips. Comnamwcalth Experimental Building 
Station, Duplicated Document No. 23. (Sydney: 
Dept, of Works and Housing. 1948. 20 pp., 

22 plate.s. Duplicated typescript, foolscap, 
manila covers.) I’rh^e, lif. 

Elementary principles, directions, and charts for 
the solution of problems of the penetration of 
windows by sunlight and the shading of walls, at 
any aspect, in the latitudes of Australia, New 
Zealand, New" Guinea and adjacent Islands. A 
celluloid Shadow-Angle Protractor accompanies the 
Document. 


Thermal Characteristics of Model Structures. 
Commonw'ealth Experimental Building Station, 
Duplicated Document No. 26. (Sydney: Dept, 
of Works and Housing, 1948. 20 pp., 3 plates, 

tables. Duplicated typescript, foolscap, manila 
covers.) I'rice, 1&*. 

The Station’s preliminary investigations on 
climate and house design, for the period 194 5-1947, 
published as Document No. 21, indicated that the 
thermal performances of some .structures could be 
predicted from a study of the behaviour of small 
models of similar construction (e.g.. at one-ninth 
scale), and that the relative thermal performances 
of different forms of construction bear a relatively 
constant relationship one to another during hot 
summer days. Irrespective of geographical location. 
In scaling down a structure linearly, it is necessary 
to retain an appropriate mass-.scale ratio in order 
to preserve thermal performimce : isolated brass 
strips were sometimes added as an aid to this end. 
Areal relationships mu.st also be maintained at 
points of contact of members, e.g., by chamfering. 

The efficacy of model tests has been demon- 
strated, and conclusions have been drawn as to 
celling height, as to characteristics of materials 
and type-constructions for insulating materials in 
outer w^ails and inner partitions, and as to window 
ventilation. Further tests will proceed to wall 
shadowing, and to laboratory reproduction of field 
conditions. No tests are proposed for winter con- 
ditions. 

Industrial Electricity. Volume 11 — Alternating 
Currents. By William H. Timbie and Frank G. 
Willson. (New* York: John Wiley; London: 
Chapman and Hall, 1949. 781 pp., numerous 

photos, and text figs. 55" x 85".) Price, $5.96. 

An elementary text-book on electrical engineer- 
ing. A balance is struck between physical theory 
and engineering practice, and neither is treated in 
great detail. The book contains many useful 
numerical examples. 
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Research 

I. M. MACKERRAS.* 

An Address to Students in the University 
of Queensland 

Thk University is the chief centre of 
learning in a community. It has three 
essential duties: to trolled and appraise the 
world’s knowledge; to transmit it clearly and 
without bias to the students within its 
faculties, teaching them to think and under- 
stand as well as to know; and to extend the 
hounds of knowledge by active research. These 
are duties which it owes, not only to the com- 
munity at large, but to the whole body of past 
workers who accumulated the knowledge it 
has inherited. 

It is right, therefore, that every student 
should leave 4lie University knowing some- 
thing of the meaning of research. In pure 
Science this can be achieved; because senior 
students generally see research going on around 
them, while the honours year in most 
Universities is treated as an introduction to 
research. Others have not that advantage, and 
some substitute must be found. They are told 
only of the results of research; sometimes, how' 
a particular investigation was carried out. This 
review is an attempt to crystallize such a series 
of impressions: it is a poor substitute for par- 
ticipation, because the real meaning of research 
can grow on one only gradually, with experience. 

Perhaps the simplest way to approach the 
problem is to attempt to answer three 
questions: What is research? Why is research 
done? How is research done? 

What is Research? 

Diligent inquiry or examination in seeking 
facts or principles; laborious or continued 
search after truth. (Webster* s Twentieth Cen- 
tury Dictionary,) 

* Director. Queensland Institute of Medical Re- 
search, Brisbane. 


That is a fairly adequate definition; it sticks 
to principles. One likes ‘diligent’, ‘continued’, 
‘laborious’, ‘truth’; but it could be shortened, 
and research defined simply as exploration. 
You choose a path to the boundary of existing 
knowledge; you train yourself while > u are 
on the path, as troops do with tactical 
exercises in peace-time; you provide yourself 
as you go with such e(iuipment and helpers as 
youi* experience indicates and your means 
allow; you take a bearing through the unknown 
territory when you reach its edge; and off you 
go. You may have a fair idea of the direction 
you want to take, hut you don't know what you 
are going to find. 

That is one of the fascinating things about 
research. You may get lost, and you can be 
quite sure that you will meet difficulties — 
ravines, jungles, cul-de-sacs- but you do not 
know what clear eminence you may reach, nor 
what wide prospect it may open up. Even if you 
fail to climb any lofty peak, you can still map 
the country you traverse, so that those who 
follow will benefit by your experience; and 
that is useful work too. You may, perhaps, 
leave your name on some small creek or outcrop 
to show that you were there first! 

That is research in the abstract. In practice, 
there are as many kinds as there are fields of 
knowledge and purposes to be fulfilled, but all 
fall into three main classes: observation, experi- 
ment, integration. They are not mutually 
exclusive and one frequently leads into 
another. 

Observation 

This is the oldest and simplest kind of 
research. It necessarily precedes experiment 
or inference, and it is basic to all research, 
except perhaps in mathematics or pure 
philosophy. It may start without plan, but 
inevitably develops one as it proceeds. 

A simple example of observational research 
is provided by the activities of the amateur 
entomologist. He collects insects, sorts them, 
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identifies them from descriptions or by com- 
parison with museum collections, and then 
discovers that he has found some which have 
never been seen before. He has added to the 
sum of human knowledge; but he does so 
effectively only if he describes his findings 
clearly and recognizably, so that all may know 
what he has found. The discovery is but one 
step; recording it is eaually important, if it is 
to be of any intellectual or practical use. 

The research may stop there; and a great 
deal of work published today in biology, 
chemistry, medicine and many other fields is 
simply observational and descriptive; but the 
enterprising observer will go further. Our 
entomologist will have had to classify his 
material as it accumulated, and he may well 
find that existing classifications do not truly 
represent evolutionary relationships within his 
group; he may examine the distribution of his 
beasts, and be led to faunal and zoogeo- 
graphical studies; or he may extend his 
simple collecting activities to include observa- 
tion of life histories, behaviour and popula- 
tions, and thus enter the broad field of ecology. 
Observation has led to integration and 
inference. The Origin of Species was written 
as an integration of an enormous number of 
previously unconnected observations. 

The experimental approach has been so 
successful that simple observational research 
has become unfashionable. Nevertheless, it is 
still basic, still requires critical judgement, 
and it has two very material advantages. One 
is that it provides the beginner with the 
simplest and smoothest entry into a life of 
research. Its tools are usually few, its costs 
low, and the size of the task can be fitted 
relatively easily to the capacity of the worker 
and the time available; all important considera- 
tions to the research student. A second is 
that the enterprising worker in a routine 
laboratory has endless opportunities to make 
useful observations as he goes about his daily 
tasks, and it is not excessively difficult to 
watch for these opportunities, accumulate data 
as he goes along, analyse and integrate it, and 
thus add a little more to knowledge and under- 
standing. Research then becomes a hobby. 

Experiment 

Experiment is no more than controlled and 
organized observation. You wish to observe 


what happens in a particular set of circum- 
stances, so you set up an experiment. You 
may experiment, as you observe, simply to 
discover what happens, or to test an hypothesis. 
The experimental method has the advantages 
of greater scope for ingenuity, flexibility, 
reduction of variables, and controllability both 
in design and in means to test the reliability 
of its results. It has, as said above, been 
highly successful, so successful that it has 
largely replaced ordinary observation in 
physics, chemistry and physiology; and it is 
being used more and more in pure biology, as 
fresh means are found to induce living 
creatures and their component cells to behave 
naturally under artificial conditions. 

Mendel obtained his results from experiment, 
but we may choose a more modern example 
from malaria research to illustrate the experi- 
mental approach to a problem. It was known 
that the large phagocytic cells In the spleen 
and elsewhere devoured malaria parasites; it 
was known, too, that their activity increased 
greatly at a particular stage in the infection; 
and it was suspected that humoral antibodies 
activated the macrophages. An experiment was 
set up to test the point (Zuckerman). Macro- 
phages were grown in tissue culture; washed 
parasitized red cells were adde^ to them, and 
then serum. If the serum were from a normal 
animal, there was some phagocytosis, but not 
a great deal. (This is the normal control, 
which can always be arranged in an experiment 
but is often difficult to provide in a field 
observation.) If the serum were from an 
immune animal, phagocytosis was greatly 
increased, corresponding to what had been seen 
in natural infections. That the serum and not 
the quality of the macrophages was responsible 
for the results was shown by a reciprocal 
series of tests; 

Serum from normal, macrophages from normal, 
phagocytosis +. 

Serum from immune, macrophages from normal, 
phagocytosis + + +. 

Serum from normal, macrophages from immune, 
phagocytosis +. 

Serum from immune, macrophages from immune, 
phagocytosis + + +. 

The result supported the hypothesis, but there 
was one observation which was not in the plan. 
It was found that, not only were parasitized 
red cells ^sensitized* by immune serum, but 
normal red cells too; and so a way was opened 
to study erythrophagocytosis, which is a 
common and puzzling phenomenon in malaria 
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and certain oilier blood infections. It is a very 
frequent feature of experimental research that 
'one thing leads to another’. 

Integration and Jnfrrenee 

The final step in any piece of research, other 
than simple recorded observation, is to attempt 
to I’elate one’s findings to some general 
pi'inciple of nature. Anyone of reasonable 
intelligence can observe, record, and test or 
extend a piinci])le that has already been 
propounded; it is the mark of genius (or, 
occasionally, of great good luck) to set up a 
new principle or found a new method. On a 
smaller scale, a touch of genius is needed, too, 
to dispose of some long held, erroneous belief. 

To take the last first, when Manson found 
developing filarial larvae in his mosquitoes, 
everyone ‘knew’ that mosquitoes fed on blood 
only once, laid their eggs on water, and died; 
so he had to liypothecate infection through 
drinking water to complete the chain. It is 
the si)ecial merit in the work of Ronald Ross 
and T\ L. Bancroft, working ind(‘pend(‘ntly. that 
they tested tradition, and demonstrated that 
mosquitoes would feed reiM?atedly on blood and 
would live (luite long enough to serve, them 
selves, as transmitting agcmts. Elucidation of 
the full life-cycle of tlie parasites was tlien a 
lelatively simple matter. 

In the larger field, we have ali-eady 
mentioned Darwin and Mendel. Anothei 
striking example may be reduccMl to a few 
brief sentences, which again illustrates the 
principle that ‘one thing leads to another’. We 
all know the sudden change in pitch that 
occurs in the whistle of a railway train oi- the 
roar of an aeroplane engine as it passes us. 
Doppler observed it long before there were 
aeroplanes, and established the principle which 
bears his name. Later, its generality was 
proved, and it was found to apply to light as 
well as sound. Later still, it was applied to 
the 'shift to the red’ observed in nebular- 
spectra, and thus led directly to the great 
principle of the expanding universe. 

This is an example of both inductive anc 
deductive reasoning. Induction is defined as 
‘the method of reasoning from particular or 
individual cases to general conclusions'. 
Doppler arrived at his principle by induction, 
so did Darwin and Mendel, and so do most 


workers who seek to find some general signifi- 
cance in a mass of biological material. 
Deduction is ‘the method by which particular 
conseciuences oi- applications are deduced from 
general principles’. The expanding universe 
was deduced from Doppler’s principle; many 
experiments are planned with an ‘expected 
result’ deduced fiom the Jiypothesis they are 
designed to test; deductive reasoning Ls 
employed very largely in applied research. 
These two methods of reasoning are often 
used quite informally and almost unconsciously, 
but together tiiey represent ttie disciplined 
analytical and integral iv(' thought that lies 
behind all constructive resarch. 

Purf and Aigdied PesrorcJi 

Anothei' widely used subdivision of research 
is into ‘pure’ and ‘applied’. Purr rcst'arch is 
usually legarded as research uiuleitaken for 
its own sake, for the pure joy of exploration, 
without any ultej-ior motive. It has, paradoxi- 
cally, 1)0(01 r(\sponsible, directly or indirectly, 
foi' almost every important discovery that has 
lienefited mankind. The Univ('rsities have long 
lieen the homes of luiie research, and it is 
well that they should nniain so; foi-, if they 
do not, applied re.search will languish and fall 
into pi-emature senility. 

Agglicd n'searrii is research directed to the 
material benefit, or the dcuruclion, of man- 
kind. Sometimes, as in war, it becomes an 
urgent nec('ssity for survival and victory. 
Insofai' as its motives are mercenary, it is a 
poor thing; but when it is based on ideals of 
service, and when it is pursued with the 
spirit of exploration and ciitical judgement, 
then it can take its place witli pure research, 
and the differences between the two largely dis- 
appeai'. Neveitheless, by its nature it must 
leinain, in the strict sense, the junior jiartner. 

An often used valiant is to speak of fundO' 
niioitah as opposed to applied, research; 
meaning resea ich into principles and basic 
phenomena underlying practical problems, 
rather than directly into their control. This is 
a distinction which quickly breaks down, as 
anyone knows who has found himself involved 
in the ecology of sheep blowflies or the 
behaviour of malaria parasites in the mosquito. 
Economic research organizations and medical 
research institutes all find that they must 
undertake a great deal of fundamental 
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research, if they are to make any progress in 
solving their problems of application. That is 
why they are so dependent on the universities 
to provide them with people who have been 
trained in pure research. 

It is clear that the distinction between pure 
and applied research is not simple and obvious, 
but a subtle one, depending more on point of 
view than on any fundamental difference in 
the nature of the problems or the way they 
should be attacked. 

Why is Research done? 

We have already introduced some of the 
purposes of research and the motives of those 
who engage in it, but this question is worth a 
little closer attention. Whatever the type of 
work, the prime motive that induces people to 
take up research is curiosity. The motto of 
Rikki Tikki’s family, ‘Run and find out’, is the 
motto of the research worker; the Elephant’s 
Child is his blood brother. Added to his 
curiosity, probably forming part of it, is some- 
thing of the spirit of the fisherman, who 
doesn’t know (or care very much) whether 
he will have a good day or a bad, but uses all 
his cunning to try to hook and land a succulent 
ten-pounder. Most of all, research is fun. 
There is something intensely exhilarating about 
finding a completely new creature, devising a 
neat experiment, or drawing a conclusion which 
no one had thought of before. This, I suspect, 
forms the common ground with the explorer, 
which justifies the analogy of exploration used 
in the previous section, and which determined 
the choice of Columbus as an example of a 
research worker, in a recent Bancroft Oration 
(Derrick, 1948). 

There are other motives, some of them 
powerful, but in a sense secondary. A passion 
for truth is one, to which some give pride of 
place (Derrick, 1948); a sense of our debt to 
the workers of the past is another; an urge to 
benefit mankind, a third; and a hope for fame 
and immortality, a fourth. There are less noble 
motives too: an urge for gain or advantage, or 
to destroy one’s enemies (unless one is driven 
to it by intolerable aggression) ; it has even 
been claimed that some people have taken up 
research simply to earn a living! One could 
enlarge .Indefinitely, because contributing 
factors are as varied as people’s natures, but 
there is no profit in detail. This we know: 


however powerful these motives may be, if you 
lack curiosity, shun research; and if it Is not 
the pleasantest and most exciting thing in the 
world to do, hesitate before you undertake it; 
for it is an arduous life, and its compensations 
lie within itself. 

How IS Research done? 

Finding one's metier 

The first step is the most difficult, and a 
heavy responsibility lies on Universities to 
provide opportunities for potential research 
workers. Pew reach a pass degree knowing 
exactly what they want to do in the future. 
Most bright students know by then that one 
major field of learning interests them more 
than anything else, but that is as far as their 
inclinations and capacities have been crystal- 
lized. They need the chance to try their hand 
at a piece of work (or several, one after the 
other) so that they can find their ‘line of 
country’. They cannot be expected to produce 
‘results’ at this stage, merely to demonstrate 
their capacity to tackle a problem. The 
Commonwealth, and at least some of the States, 
provide fairly substantial sums, which can be 
used to test potential recruits to the scientific 
manpower of the country; and there are a 
few private benefactions which serve the same 
end. These are definite steps in the right 
direction, although we are poor as compared 
with Great Britain and the United States. 

Choosing the Problem 

Having found a field and seized an oppor- 
tunity to explore it, the next step is to select 
a problem. Many factors will infiuence the 
initial choice, chance being by no means the 
least, but in any case the range of possibilities 
should be limited by quite severely practical 
considerations. Do not choose a difficult 
problem, at which experienced investigators 
have failed, however fascinating it may be; 
begin with something simple. Do not choose 
a large problem, which will take years to work 
out, but a little one, so circumscribed in itself 
that you will assuredly be able to make a job 
of it in the short time available to you. In 
this connexion, it is well to remember that a 
great deal of time is spent, even by experienced 
people,vii]^ottering about with a problem. I 
do no^^Jhy this is so, but only a few brilliant 
workers seem able to avoid it, and it is highly 
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probable that you will suddenly realize that 
months have gone by before finding yourself 
on the straight, clear path which leads to the 
end of the work. Finally, choose a problem 
which can be tackled with relatively simple 
tools that you know how to use. There is 
genius in simplicity, and much merit can be 
shown in making a task simple and tackling it 
in the most direct way. If you heed these 
warnings, you will find that your entry into 
research is made easier and the risks of 
falling by the wayside are considerably 
reduced. 

The word ‘choose’ is used advisedly, because 
the duty of the experienced worker is, not to 
set the research student a problem, but to help 
him to select one. 

First Steps 

The first step in the actual work is to read 
all you can about it and around it. Start with 
the abstracting and cataloguing journals, say 
for the past ten years. They should lead you 
to some papers on your subject, and these will 
lead you to others. If you are lucky, you may 
find that someone has written a bibliographical 
review. Card and abstract what you read. 
Later, you may need to return to the 
cataloguing journals to check them back to 
their beginnings, but this should not be over- 
done in the earlier stages, lest you find that 
it is swallowing up all your time and that you 
are losing the wood for the trees. 

While you are doing this, you can also be 
having a preliminary look at your problem, 
collecting material, observing and noting, pre- 
paring and testing techniques. Then, on the 
foundation of reading and preliminary experi- 
ence, you build your plan of work. It may be 
designed either to observe and record, or to test 
an hypothesis, and its nature will vary 
enormously with the kind of investigation; but 
it should be simple, clear, direct, and above all 
flexible. You will start with one plan, and it 
is highly probable that you will end with a 
different one. It has served its purpose if it 
has set you oft well on your way through the 
unknown country. 

Essentials of Planning 

Any plan, however, must provide for a 
certain number of expected contingencies. It 
must provide for accuracy of observation or 


measurement, and means to test their accuracy ; 
that the tools to be used are capable of doing 
the work required of them; that the validity 
of inferences can be tested; and finally, that 
results can be recorded clearly and accurately. 
Each of these is worth a paragraph. 

Accuracy includes not only precision but 
freedom from bias. The ‘near enough’ is not 
‘good enough' in scientific work. And yet false 
precision is to be avoided, because it is both 
misleading and time-wasting. Nothing is more 
irritatingly futile than to see, say, a mortality 
in 43 rats recorded to two places of decimals! 
If measurements are used, they can be 
repeated, and an experimental error worked 
out; if observations are being recorded, their 
variability can be taken into account in 
assessing the accuracy of record that is really 
useful. Bias is more difficult to control, and 
requires critical watchfulness in everything 
that is done. An experiment is never set up to 
prove but to test an hypothesis. Repetition, 
whether of observation or experiment, is 
essential, and it is particularly useful if the 
same phenomenon can be examined by two or 
more procedures, each serving as a cross-check 
on the others. 

‘A bad worker blames his tools', but the 
truth is that a good worker has good tools, 
looks after them, and knows what they will do. 
Probably the most commonly used tool In 
biolog>' is the microscope, and yet not one 
graduate or undergraduate in a hundred uses 
a microscope efficiently, or understands its 
adaptability and limitations. It is worth a 
great deal of time and trouble to learn to use 
the tools of research, and to fit the task to the 
tools or the tools to the task. There is more 
to be said on this subject later. 

For the third point, some observations and 
experiments are complete in themselves; they 
are what is known as ‘crucial', and admit of 
only one interpretation. Many, however, must 
be analysed and weighed, and the inferences 
from them drawn on the balance of evidence. 
The scientific worker is in exactly the same 
position as a judge in a court of law, applying 
a critical judgement to evidence, and using 
well-founded rules to test it. The conditions for 
test must, as already indicated, be provided 
for in the design of the work — repetition, 
variation in approach, provision of controls 
which will ensure a precise basis for com- 
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paHisdil, and so on. The most useful single 
t^t; least in biology, is statistical analysis. 
One would go so far as to say that no bio- 
logical (including medical) worker is fully 
competent until he knows the meaning of 
variability and significance, can design his 
work so that his results will be amenable to 
statistical analysis, and knows when to use 
statistical tests or to call the trained statistician 
to his aid. Nevertheless, it is not to be 
inferred that statistical methods tell us any- 
thing about the meaning of our obseivations: 
they are most often purely a test of evidence, 
not o)f inferences, which must still be based 
On sound, logical reasoning. 

Lastly, it has already been emphasized that 
carrying out the work is only half the task; 
it must still be described so that all may know 
and undei’stand it. To this end, systematic 
recording and tabulation should be undertaken 
from the very beginning. The literature has 
already been carded and abstracted: results 
can be treated similarly. It saves a great deal 
of time if obseivations are not set aside to be 
worked up later, but can be dealt with and 
completed on the spot. One eminent Australian 
worker plans his experimental protocols and 
records so that, at the end, he has only to add 
an introduction and a conclusion, and there the 
paper is ready for publication. That is an 
ideal to be aimed at by every budding research 
worker, though doubtless it will be attainable 
by few. 

These are not the only considerations, but 
they are probably the most salient. They have 
been given a good deal of space, because 
beginnings are the most difficult, and, naturally, 
of most immediate interest to a student 
audience. We may complete the story with 
some notes about research on a more com- 
plicated, though not necessarily a higher, 
plane. 

The Development of Team-work 

One complication comes from the increasing 
complexity of scientific knowledge. No man 
can now be competent in several branches of 
knowledge, and research problems often need to 
be tackled from several different points of view. 
The chemist, physicist and biologist are 
combining? more and more, while the statis- 
tician is at everybody’s beck and call. These 
associations are often quite loose, but the 


modern trend is to integrate them into 
organized teams, in which each member has a 
specific part to play. 

This solves the problem of combining 
expertness in different fields of knowledge, but 
it brings further complications of its own. The 
individual cannot wander too far into 
intei-esting by-paths, lest he hold up the 
progress of the whole party. The plan of work 
must be prepared in considerable detail, so that 
everyone may know his place in it and wdiat the 
others are doing. Leadership is clearly valuable 
to unify the effort.s of the group, but may end 
in an hieiarchial system, in which the sub- 
ordinates are meiady industrious mechanics. 
Flexibility and individuality, the two most 
important conditions for i'tYective I’esearch, are 
both endangeied. 

These difficulties are real, and naturally they 
have provoked reactions, as witness the 
following quotation from a lecent writer to 
the Liuivet (1948): 

I wonder how our individualists are 
faring now that team-work is all the rag(* 
in modern r(*search? I hope the research 
monomaniac is being catered foi* and that 
he will not be foiced to toe the line in some 
dull mass pioject or other. How hoiTible 
to have one’s chief popping into the lab and 
saying, ‘We want a methyl group in tills 
compound. Never mind why we want the 
methyl group: just give us the compound 
and we will give you fourth — no, third-- 
place in the publication. 

It would be interesting to start an 
Institute of Individual Research. Chaos, of 
course, would be inevitable, but it would be 
a mad glorious fruitful chaos. There would 
be no control over the workers at all. Each 
would have his own lab. and his own 
assistant and be left to work as and how he 
pleased. Some would start at 6 a.m. when 
others would be finishing a stout night’s 
work . . . One snag would be to persuade 
the staff to stop work. The unrestricted joy 
of the chase is heady wine; once on the 
scent your worker is disorientated for time, 
place and person, and oblivious to all 
entreaties to down tools and rest. Is all 
this a pipe dream? . . . 

Fortunately, such worries need not seriously 
affect the beginner; he can still feel his way in 
the more straightforward kinds of individual 
task, or learn research as an apprentice membei 
of a team. The former is probably the better, 
because it fosters individuality of outlook from 
the beginning. 
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The Importance of Toots 

The second major complication is that tjiis 
is an era of almost miraculous development in 
tools of research. The microscope has grown in 
a few yeais from an instrument focusing 
visual I’ays to one focusing electron beams; 
from effective magnifications less than 1,000, 
to more than 50,000. Specific spectral absorp- 
tion of chemical compounds can be examined 
from the long infra-ied to the extremely short 
ultra-violet in specimens only a few micra in 
size. Compounds can be labelled and followed 
in their metabolic wanderings and changes 
through the body. Machines for all sorts of 
purixises have been made infinitely more sensi- 
tive than the human eye or ear or hand. 

The important point about these tools is 
that they have made it possible to do things 
which were previously impossible, and to test 
what previously could only be speculative, 
("hromosomes could be seen in living cells, but 
the details of their internal stiucture could 
only be demonstrated by fixation and staining. 
Were these details real oi- aitifacts? Phase- 
contrast and ultra-violet microscopy have shown 
that they are real. The distiibution of nucleo- 
tides in cells could be inferred from their 
staining reactions, but demonstrated by niicro- 
spectiophotometry. No one could have known 
that some viruses aie shaped like bi'icks, othm’s 
are filamentous, and still others like little 
tadpoles, until they were photographed with 
file electron microscope. A research biochemist 
lecently said repeatedly in a series of lectures, 
‘That problem can be tackled with labelled . . .’ 
carbon, or whatever the appropriate element 
was in each case. 

Most of these new developments are the 
result of recent physical research, and most of 
their present uses are in problems which are 
basically biochemical. As already indicated, 
few biologists can be expert physicsts and bio- 
chemists too, and so the new tools have added 
strongly to the pressure for teamwork. 

Organization of Research 

With these considerations in mind, we may 
glance briefly, in conclusion, at the various ways 
in which research is organized. 

Even simple research requires some organiza- 
tion. The individual working in a University 
requires money, a place to work in, access to 


literature, material and equipment, help with 
the chores (once he knows how to do them 
himself!), and perhaps some clerical or 
technical assistance. Someone has to provide 
these things, but that should not be his 
concern — it certainly should not be allowed to 
distract his mind from what he is trying to 
do. Given these, he can forget the world and 
work away by himself, in complete happiness 
and to the entire satisfaction of our friend in 
the Lancet. He can be solitary, but it is most 
undesirable that he should. Usually (here are 
two or three people in the same place working 
on different problems in the same field of 
knowledge, and they can get together at 
frequent intervals to sharpen their wits on 
each other. The communal lunches begun by 
the late Professor I^ncelot Harrison are now 
nearly thirty years in the past, but they still 
live vividly in the memories of those who 
shared in them. All the problems in zoology 
were canvassed at those lunches, and sometimes, 
if the discussion were particularly heated, it 
would still be going on amidst the debris of 
the food when the cleaners came in to sweep 
out the ‘lab.’ for the nionow. This is the sort 
of organization that works extremely well in 
the Universities. 

Then we sometimes lind, again in the 
Universities, that a worker not only becomes 
an authority in his field, but attracts others to 
it also, so that the work emanating from that 
school bc^comes characteristic of it. The 
independent workers are being integrated, but 
it is a voluntary association, held together by 
common interest and the i>ersonal qualities of 
the leader. The post-graduate school of para- 
sitology that giew around G. H. P. Nuttall in 
Cambridge is an example of such a ‘school of 
thought’, which was fed from all parts of the 
world and disseminated its influence as widely. 

As an example of a somewhat more complex 
level of organization, we may take the malaria 
research unit at Cairns (Queensland) during 
the war. The main problems were set by the 
Director of Medicine, but the unit was com- 
manded by an officer, who was :esponsible for 
developing them and co-ordinating the different 
parts of the work. There were three sections — 
clinical, pathology, entomolgy (including para- 
sitology) — each controlled by an experienced 
worker, who was responsible for developing his 
or her own part of the field and for leading a 
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group of research and technical assistants. It 
was a system of teams within a team, which 
fitted Army organization quite well. With 
mutual understanding and common interest, 
they achieved a beautifully integrated piece of 
work. 

This kind of organization has been used by 
some of the Divisions of the C.S.I.R.O., and 
it is a very effective one for comparatively small 
Institutions, like the medical research institutes 
of Australia. It is wide open to the dangers 
which were mentioned earlier under teamwork; 
but they can be met, and it can maintain unity 
of purpose, with quite adequate flexibility and 
‘intellectual elbow-room’ for section leaders and 
individual workers, provided that the leaders 
at the various levels never forget that they are 
but *primus inter pares', that all the members 
combine to formulate the plans and to discuss 
variations as they arise, and that individuality 
of outlook becomes secondary to common 
interest in the task in hand. These are not 
theoretical ideals; they have already been the 
basis of much combined research in peace as 
well as war. 

Institutions of this kind may also develop 
into schools of thought — as has the Hall 
Institute in Melbourne — attracting able and 
intensely interested people to work in them. 
Then the hierarchy can really be broken down, 
for all become equals in their attack on a 
related group of research problems. 

When a field of work grows huge, as when it 
includes all the agricultural problems of a 
country, or when it becomes especially complex 
and centred on an enormously expensive piece 
of equipment, like a modern fission pile, then 
increasing complexity of organization and 
administration naturally follows. The hier- 
archical principle tends to become firmly 
established, regulations tend to replace 
personal relations, and all sorts of everyday 
activities tend to be governed by complicated 
administrative machinery. Flexibility and 
individuality are likely to become extremely 
difilcult to maintain, and a worker naay see 
someone wandering in a corridor, ask a friend 
‘Who is that?*, and receive the answer: ‘The 
Director!’. 


These conditions seem to be an inevitable 
consequence of size, whether in private 
corporations, government administration, or 
even in research. They are rather favoured 
in this age of organization, and, at least in 
research, they present some very grave 
problems, for which no effective answers seem 
yet to have been found. 

Tlie last type of organization to be considered 
has been developed in such fields as astronomy, 
epidemiology and oceanography, and has even 
included tests of preservatives against white 
ants. A lot of people agree — at an international 
congress, or under the influence of a powerful 
organization like the Rockefeller Foundation, 
or perhaps persuaded by an individual who has 
an idea and convinces them that it is a good 
one — that a particular set of observations is 
worth making in many different places. They 
form a common plan, each laboratory in widely 
scattered parts of the world sets about carrying 
out its part precisely as laid down, and they 
pool their results by sending them all to an 
agreed co-ordinating centre. A great deal of 
valuable astronomical research in particular is 
being carried out in just this way. 

Thus, not only aie results of individual 
scientific work made available by free publica- 
tion to all people who may use them, but 
scientists have found ways to sink inter- 
national differences of outlook and opinion, and 
combine together to a common end. These 
activities are still going on in a great many 
countries, in spite of the uncertainties of this 
post-war period, and this is surely food for 
thought by those who are concerned with other 
fields of human endeavour. 

Postacriptum 

Since writing this lecture, I have read Cannon’s 
book, The Way of 07i Investigator, and find that 1 
have unconsciously repeated much that he has 
said. I have left it so, because confirmation from 
similar unknowing repetition is by no means 
unknown in scientific work. 

I. M. M. 
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The Photographic Emulsion 
Technique In Nuclear Research 

P. M. AITCHISON* 


The technique involved in the use of special 
photographic plates for nuclear research is 
described. A summary of the fundamental 
processes involved is also given. 

1. Introduction 

The nuclear photographic plate has proved a 
valuable tool in nuclear research. f In this 
article, details are given of the general experi- 
mental methods involved in the use of nuclear 
photographic emulsions, and in particular of 
those techniques in use by the experimental 
group at the H. H. Wills Physical Laboratory, 
University of Bristol, under the leadership of 
Professor Powell. 

Nuclear photographic emulsions are special 
types of emulsion, which after exposure to 
ionizing nuclear particles and subsequent 
development give clearly defined "tracks*. The 
backing for the emulsion is usually glass, and 
on the glass is coated a layer of emulsion which 
has a very high percentage of silver bromide 
crystals dispersed in gelatine. As the ionizing 
particles pass through the emulsion they pro- 
duce in some crystals a "latent image’, which 
is rendered visible by later development. After 
reduction to silver in the developing process, 
the path of the ionizing particle shows as a 
row of silver grains or a ‘track’ in the emul- 
sion, under a magnification of from xlOO to 
xlSOO. 

An important feature of this technique is the 
very high density of the special emulsion (3*64 
g./cc. approximately) — giving 7 x 10“ atoms/ 
cc. Thus an emulsion 50 microns thick is 
equivalent to 10 cm. of air, or the emulsion has 
a stopping power relative to air of approxi- 
mately 2,000 (although this is reduced for 
particles of low energy). The plate therefore 
resembles a cloud chamber in recording nuclear 
events, but with a very high stopping power; 
hence it has the convenience of small size as 
well as being a permanent record of events. 
Particles can be detected, ranging in mass from 
heavy fission fragments to electrons. 

2. Fundamental Processest 

(a) Ionization. The ionization per unit 
length of path depends only on the charge and 
the velocity of the particle and is independent 
of its mass; 

, (Zey 
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Therefore the amount of ionization produced 
by a particle is a useful method of identifying 
the particle concerned. Hence a proton of 
mass 1, charge 1, gives the same ionization 
as a deuteron of mass 2, charge 1, of the same 
velocity. As the particles are being retarded 
by the emulsion, it is not convenient to com- 
pare particles of the same velocity, but rather 
to compare the ionization produced by particles 
over equal residual ranges; that is, over equal 
distances in the emulsion from their rest points. 

(b) Range. The range of a particle in the 
emulsion depends on the type of particle, the 
energy, and the emulsion. As emulsions vary 
appreciably, the range or length of path of a 
particle in the emulsion corresponding v varies, 
and it is convenient to use one particular type 
of particle, for example an alpha particle or a 
proton, as a standard. Extensive experiments 
with such standard ijarticles of known energy 
can then give the relation between the range 
and energy of the particles in the particular 
emulsion. The ranges of other particles rela- 
tive to the standard can then be determined 
from the relation: 


st- 


where 

required range/ energy relation, i.e., 
range of particle x at energy E. 

--range of standard particle 
Mx 

Zx - atomic charge of standard and other 
j)article respectively, 

Afstd» Mx = mass of standard or other particle 
r^^'Spectively. 


at energy equal to » 


The experimental range/energy curves for 
alpha particles and protons have been obtained 
for various emulsions and are being extended 
continuously for larger energy ranges as the 
data become available. 

From these curves, it can be shown that for 
equal ranges, the energy of an alpha particle, 
mass 4, charge 2, equals four times that of a 
proton, mass 1, charge 1, and the energy of a 
deuteron, mass 2, charge 1, equals §5 that of 
a proton. Therefore, for equal ranges, the 
velocity of an alpha particle equals that of a 
proton and the velocity of a deuteron equals 
I that of a proton. 

Hence, from these facts and since (as has 
been stated) the ionization is proportional to 
the square of the charge and inversely pro- 
portional to the square of the velocity, the 
ionization produced over equal residual ranges 
of an alpha particle, a proton and a deuteron, 
is in the proportion 4:1:1*66. Thus a know- 
ledge of the number of silver grains in equal 
residual lengths of tracks of particles aids con- 
siderably in the identification of the particles. 
The number of grains per unit length is of 
course not constant over the whole length of 
the track, but increases rapidly as the particle 
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nears the end of its range. This may not be 
noticeable when the density of ionization is 
very high, as for heavy fission fragments, for 
which the track is a solid line. 

Prom theoretical considerations, the range/ 
energy relationship for a particle has been 
determined, as well as the grain density/range 
relationship (Blau, 1949). 

(c) Small-angle Scattermg. The track often 
deviates by small amounts from a sti*aight line. 
This is caused by scattering between the par- 
ticle and the constituents of the emulsion. 
These small deviations help in the further iden- 
tification of the particle, for the amount of this 
small-angle scattering depends on the mass of 
the ionizing particle. For example, electrons 
are very subject to this scattering, the tracks 
produced being most irregular, while alpha 
particles are very little affected. Mesons are 
identifiable by the characteristic small-angle 
scattering exhibited over their long thin wavy 
track, particularly near the end of their range. 

3. Sensitivity 

The threshold sensitivity for nuclear photo- 
graphic plates (Webb, 1948) can be expressed 
in terms of the lowest rate of energy loss per 
centimetre of emulsion for which the track of 
a particle will just become a recognizable line 
of grains. This value is about 0 ()13 Mev. per 
cm. Fast particles with a smaller value of 
energy loss than this will not produce a recog- 
nizable line of grains in the emulsion. The 
maximum energy of various particles which 
will be registered in different emulsions varies, 
and for Eastman NTB plates and Kodak NT2a 
plates the maximum energies equivalent to an 
energy loss of 0-013 Mev. per cm. are given in 
Table I. 


Table 1 
Enerqy in Mev. 


Parti cl t‘ 

.\TU 

Plates 

iNT2a 

Plates 

Deutcroii 

100 

200 

Proton 

.^0 

! 100 

Alpha 

> 400 1 

> 400 

Meson (200 M^) 

r» i 

10 

Electron 

1 

0 022 


In order to record faster particles, an increase 
in the sensitivity of the emulsion of five to six 
times is required, to cover the complete range 
of particles encountered. Due to the non-linear 
relationship between these two factors, however, 
even a slight incre^e in sensitivity would open 
hew fields of research. 

4. Technique 

(a) Types of Plate. There are various types 
of nuclear, photographic plate available, made 
at present by two commercial manufacturers in 
England and U.S.A, (Kodak and Ilford). In 
Table II are tabulated some Ilford plates and 
their respective uses. 


Table II 



Plate 

Number 

Description 

Grain size 

P2 

Most sensitive ; good alpha 

Oecreasine 


tracks and 2-4 Mev. jiroton 




tracks. 



C2 

More-clearly defined alpha and 




proton trucks. Good ijroton 




and meson tracks. 



C3 

Good meson tracks. 



El 

Potter alpha tracks. Poor i>roton 




tracks. 



1)1 

Good fission tracks, poor alpha 




tracks, no proton tracks. 


These plates can be obtained with the emul- 
sion 50 or 100 microns thick; in addition, C2 
and C3 plates can be obtained with the emulsion 
200, 300 and 700 microns thick. All the emul- 
sions can be loaded with lithium, boron or 
beryllium, for neutron reactions. 

To secure an adequate record of protons of 
greater energy than 10 Mev., an emulsion at 
least 100 microns thick is required. To record 
higher energy particles, thicker emulsions are 
required. The processing of emulsions of thick- 
ness greater than 100 microns becomes pro- 
gressively more difficult. This is caused by 
the shrinkage and distortion of the emulsion 
during processing; foi* the greater part of the 
solid matter in the emulsion is removed, 
namely the undeveloped silver halide. Also, 
a variation in development of the grains occurs 
with depth, those at the upper surface being 
more strongly developed than those near the 
glass. Thus confusion is caused in identifica- 
tion of particle tracks in the emulsion due to 
distortion of the tracks and to variations in 
grain development. A distorted proton track 
may appear to be the track of a meson suffering 
small-angle scattering, and variations in 
development may seem to be variations in 
ionization. 

(b) Processing. The processing of the 50- 
micron and 100-micron plates is relatively 
simple. This follows techniques standard for 
all photographic work, but with variations to 

Table 111 


Time in MliiuU's 


Type of Path 

50 (JL 

Emulsion 

100 (A 

Emulsion 

1. Water at 18° to 20° C 

~10 

-10 

2. Developer : One part of an M.Q. 
developer (e.g., l.D. 19fc) to three 
parts water, at 18° to 20° C. 

28 

35 

3. Short stop : 1 % to 2% acetic acid 
at 18° to 20" C. (or acid hardener) 

'-l.'i 

-15 

4. Running wat-er 

--fiO ! 

-60 

.'i. Fixer : One part of hypo. 

^ V 1 

3 ^ 

aaturat<fed solution to two parts of 

2 

2 

water (see below) 

clearing- 

clearing- 


time 

time 

fi. Wash : Runnltiff water . . 

'-60 

S.60 

7. Dry : At room temperature with 
the plate in a vertical plane 

Overnight 

Overnight 
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cope with the thickness and the density of the 
emulsion as well as shrinkage. In Table III 
the steps involved for the processing of these 
plates are outlined. 

For uniform results, the fixing solution must 
be renewed after several intervals: for example, 



(c) 

Figure 1. 

(a) Proton track. 

(b) Alpha track. 

(c) Uranium fission track. 

4, 10, 20 minutes. For greater clarity and 
quicker clearing-time during fixation, ammo- 
nium thiosulphate. Instead of hypo., has been 
used with some success. (A fixing solution of 


this type has recently been marketed com- 
mercially.) The addition of ammonium chloride 
to the hypo, has a similar effect, and has been 
found to reduce the fixing time by approxi- 
mately one half (Franzinetti and Aitchison, 
unpublished). The quantity of ammonium 
chloride to be added to 30% hypo solution is 
13% by weight of hypo used, and to 40% hypo 
solution is 2% by weight of hypo used. 

Agitation is essential during development and 
fixation. At Bristol, this agitation is provided 
by a rocker consisting of a light-tight box with 
shelves to carry the developing dishes. These 
shelves are attached to a motor-driven cam and 
are gently rocked once pei‘ second to produce 
lamellar flow of the liquid over the plates. 

For the thickei’ emulsions, the diffi ion of 
developer and fixei* through the emulsion is 
very slow, and therefore the time for the plates 
to remain in the developer has to be increased; 
this results in the uppei* surface of the emul- 
sion being in contact with the developer for a 
longei- time than is that pait of the emulsion 
neai‘ the glass. As other grains, besides those 
foi-ming the tracks of particles, become deve- 
loped as the development time is increased, a 
background of fog is produced in the upper part 
of tiie emulsion. This makes detection of 
t lacks difficult, and the emulsion appeal’s dark 
brown in colour. Antifogging agents can be 
added to the developer, but are not very 
successful. 

To overcome this difficulty, a tempei-ature- 
develo])ment method has been evolved* which is 
a decided improvement for thick emulsions. 
The basis of this iirocess is pre-satuiation of 
the emulsion with developer at a low tempera- 
ture where no development takes place, and 
subsequent development at IS to 20^0. The 
procedure is as follows: 

1. Soak plates foi' 38 minutes, at 8' to 9®C., 
in 1/1 developer (I.D. 19b) : using, for 
example, packed ice. No agitation. 

2. Add 2 parts of water, making developer 
1/3. Over the next 6 to 10 minutes, 
increase the temperature from 9" to 19®C. 
Keep the temperature constant, between 
19 and 19-5' C., for the next 24 to 28 
minutes. No agitation to prevent surface 
fog. 

3. Acid stop (2% acetic acid) for 30 minutes 
at 19%\ with constant agitation of the 
plates. 

4. Fixing bath: 2 parts saturated hypo and 
1 part of water at 17°C. with constant 
agitation. 

The clearing time varies from several hours 
to 24 hours for these thick plates. The clearing 
time, and hence the bleaching effect caused by 
long fixing time, can be reduced by the addition 
of ammonium chloride as stated for the lOO-g 
plates. 

This temperature-development method en- 
sures uniform grain development throughout 

• Method evolved by G. P. S. Oochialini. 
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Figure 2 

A single proton track with many electron tracks. 


the emulsion, but the problems of complete 
fixation and of shrinkage are still present. 
Better methods of agitation give improved 
results. Various methods have been tried from 
time to time and one of the best seems to 
involve producing vortices very close to the 
emulsion surface during processing. This is 
possible, for example, by using a reciprocating 
vane sweeping very close to the surface of the 
emulsion in the fixing solution. 

The use of pre-hardened films and a hot fixer 
(ammonium thiocyanate) may prove of value 
provided 3% of magnesium sulphate is added 
to the fixer to reduce surface reticulation 
(Burkin, 1947). (Prehardened emulsions are 
not yet available.) 

(c) Special Differential Development. In- 
stead of using different types of emulsions to 
differentiate between tracks of different ioniz- 
ing particles, it is possible to under-develop ; 
for example, to develop for only 10 minutes in 
I.D.19b and then 40 minutes in a special 
1ow-Ph developer (para-amino phenol). In this 
way no alpha particles are developed, only 
heavy-particle fission tracks. The use of chromic 
acid prior to development produces the same 
result. Proton tracks and alpha-particle tracks 
can be discriminated in a similar way, but with 
a considerable reduction in sensitivity. 


6. Calibration 

With regard to calibration of the plates, the 
range and small-angle scattering depend on the 
composition of the emulsion and should be 
similar in any one batch of emulsions. The 
grain spacing, however, depends on the sensi- 
tivity of individual grains, and this is very 
diflacult to reproduce. Hence for accurate 
grain counts, control exposures to particles of 
known energy need to be made in the energy 
range to be used, and all plates require uniform 
handling during exposure and processing and 
must be stored at reduced temperatures (less 
than 8° C.). 

Where it is necessary to transport unexposed 
plates long distances, the preferred method is 
ship transport under refrigerated conditions 
(^0°C.). High tropical temperatures produce 
extensive background fog. 

The Eastman (U.S.A.) Kodak NTA plates are 
tested by the manufacturer with alpha particles 
from Polonium (5*3 Mev.) and the NTB plates 
with protons from a cyclotron (7 Mev.) ; respec- 
tive values are given with the plates. 

6. Organization 

At Bristol (Powell and Occhialini, 1947), the 
plates, after processing, are labelled and 
examined, using microscopes with the best 
optical conditions; for accurate centring of the 
components is esential. The microscopes* have 
binocular eyepieces, a monocular objective, and 
a substage condensing system with a built-in 
illuminating system. A number of observers 
are employed for scanning the plates, the 
majority of which are cosmic ray plates, the 
remainder being general nuclear plates. The 
original scanning is done using xlO eyepieces 
and x20 objectives, and co-ordinates are 
recorded for each nuclear event found in the 
plate, using one corner of the plate as origin. 
Later, these events are examined under higher 
magnifications: xlO or xl6 eyepieces and x46, 
x65 or x96 oil-immersion objectives. Coloured- 
ink dots are placed on the emulsion close to 
the event, the colour denoting the type of 
nuclear event present. If the processing has 

• Cooke microscope, Catalogue No. M4000. 




<a) (b) 

, . Figure 8 ' 

(a) Single proton track, with a few small deuteron tracks; (b) Deuteron track. 
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Figure 4. 

(a) Proton track; (b) track of a meson at the end of its range. 


been poor, then identification of tracks is diffi- 
cult, because of the distortion of the emulsion 
or non-uniform development. 

Any interesting or doubtful events are photo- 
graphed with a Leica camera attached to the 
microscope, or with a special projection micro- 
scope; the latter has the advantage that the 
plate can be tilted to bring those tracks which 
dip into the emulsion into focus over a long 
length, in the one photograph. In the normal 
microscope, as the depth of focus is small, a 
succession of photographs is required as the 
focus has to be changed, and each photograph 
is taken overlapping the previous one. In this 
way a mosaic is formed, using identifiable 
grains in the tracks for alignment of the various 
pieces of the mosaic. These pieces are secured 
to a mounting board, using photographic mount- 
ing tissue and a hot iron, and the complete 
mosaic can then be re-photographed. The 
result is a projection of the three-dimensional 
tracks in the focal plane of the microscope. 
This projection is in error by a certain amount, 
as during processing the emulsion has shrunk 
by 40% to 50%; so that the angles of the tracks 
through the emulsion are altered considerably, 
and corrections have therefore to be made. 

7. Interpretation of Results 

Statistical methods play an important part in 
interpretation of all nuclear photographic-plate 
results, because none of the data, such as range/ 
energy relations, grains per cm., and so on, are 
exact, and random statistical fluctuations occur. 

The identification of a specific nuclear re- 
action involves use of the various procedures 
outlined above, and it is possible with reason- 
able accuracy to identify the various particles 
taking part in a nuclear reaction and to deter- 
mine their energy. By measurement of co- 
ordinates in three dimensions on the photo- 
graphic plate, the angles between the various 
particles can also be estimated. From these 
angles and the energies, and a prior knowledge 
of the predominant components in the emul- 
sion, it is possible, using methods standard in 
Wilson cloud chamber investigations, to deter- 
mine the particular nuclear event by a process 
of elimination. This process may be com- 


plicated by the emission of neutral or other 
particles not detected by a nuclear photographic 
emulsion. 

Skill and experience play an important part 
in the identification of events, and in the time 
required for scanning a plate. A skilled 
observer can scan a 2-inch x 2-inch plate in: 
two to three days. With careful training, un- 
skilled observers can be used for the initial 
scanning of the plates, as this process is 
extremely slow and tedious, particularly in 
cosmic ray research, where the frequency of 
events of interest is low, and large numbers 
of plates must be scanned. 

8. Conclusions 

The nuclear photographic-plate technique, 
although not straightforward, represents an 
extremely useful addition to the variety of 
tools available to the nuclear physicist. With 
good organization of processing techniques^ 
scanning, and projection-printing methods and 
equipment, it is capable of giving consistent 
and accurate results covering a wide variety 
of problems. The methods described in this 
paper, although not necessarily representing 
the only processing and organization pro- 
cedures, are those of a very successful group 
at Bristol, and the author is indebted to the 
various members of this group for much of 
the information presented. 
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Discovery of Devonian and Car- 
boniferous Rocks In the North- 
West Basin, Western Australia 

CURT TEICHERT.* 

Introduction 

The North-West Basin is one of the major 
artesian basins of Australia and covers an area 
of 40,000 square miles along the coast of the 
Indian Ocean between 22° and 28° S. latitude. 
The presence of Palaeozoic marine rocks here 
had been known since 1848, but the existence 
of a basin with artesian possibilities was not 
recognized until A. Gibb Maitland’s reconnais- 
sance in 1907. More accurately this structure 
may be described as a half-basin in which the 
prevailing dip is westerly, towards the Indian 
Ocean, although there is much local faulting 
and folding everywhere. After Gibb Mait- 
land’s pioneer work, notable contributions to 
the geology of the North-West Basin were made 
by F. G. Clapp and by H. G. Haggatt, and a 
summary of its geology, according to the state 
of knowledge in 1946, was given by the present 
writer (Teichert, 1947). 

It was then believed that the oldest rocks in 
the basin were of Permian age, beginning with 
the ‘Lyons Series’, which consist chiefly of 
sandstones and boulder beds of glacial origin. 
From his own observations between 1938 and 
1941 . and earlier investigations by Rudd, 
Raggatt and others, the writer concluded tliat 
the Permian rocks of the Basin increased in 
thickness from soutli to north, and that the 
total thickness of Permian beds in the northern 
part of the Basin was in the vicinity of 10,000 
feet. The Permian was known to be overlain 
by a small thickness (about 20 feet) of Juras- 
sic, followed by about 2,200 feet of Cretaceous 
and by 700 feet of Tertiary. The total thickness 
of the sedimentary filling in the northern part 
of the B’asin was thus believed to be between 
12,000 and 13,000 feet. 

In 1948 the Commonwealth Bureau of 
Mineral Resources, Geology and Geophysics 
initiated a programme of geological mapping in 
the North-West Basin. The Royal Australian 


Air Force photographed from the air a strip, 
about 36 miles wide, from the coast to the 
edge of the Basin, covering the country 
immediately south of the Minilya River. The 
author was commissioned by the Bureau of 
Mineral Resources to plan and supervise the 
geological mapping of this area by the Bureau’s 
geologists. The field season of 1948 was 
devoted entirely to the study of the Permian 
and younger rocks, and it was not until the 
beginning of the 1949 season that the edge of 
the Basin was approached in order to map what 
were l>elieved to be the basal beds of the 
Permian system. It soon became evident, how- 
ever, that the Lyons Conglomerate in this part 
of the Basin is underlain by a thick series of 
Devonian and Caiboniferous rocks whose 
presence had been entirely unsuspected. The 
area in which these rocks were first discovered 
and, so far as known at present, have their 
main distribution, is situated on Williambury 
Station at about 24° S. latitude and 110 miles 
inland from the coast. 

Devonian and Carhornferous Sequence 

Along the edge of the basin the .contact 
between the Precambrian and the Palaeozoic 
was nowhere observed, but general field 
i-elationships and the study of the aerial photo- 
graphs suggest that the contact here is a 
normal stratigraphical one, not a faultt^l one. 
The Precambrian gneisses form low hills from 
which much gravel is shed on to the flatter 
sedimentary country to the w^est. (kmseqiiently 
there is a belt of talus west of the Precambrian, 
which obscures the basal 100 feet or more of 
the sedimentary series. 

The lowest beds found at this distance above 
the Precambrian are thin beds of hard grey 
limestone with corals and gastropods. It is 
probable that they are interbedded with shales, 
or possibly sandstones, which are not exposed. 
Limestones a few hundred feet west of the 
edge of the basin dip generally at not less than 
45 degrees West, and high dips are maintained 
throughout a belt not less than half a mile 
wide. Further west dips begin to decrease, 
but are rarely less than 25 degrees. 

The following section was observed and 
measured between the Precambrian and the 
Permian Lyons Conglomerate: 


System 

Formation 

Lithology 

1 

Fossils 

Permian j 

Dyons Group 

1 

Sandstones, boulder beds 

Typical Permian assemblages 

Carboniferous 

"Williambury Sandstone, about 
2000 feet 

.. 1 

Sandstone, some conglomerates 

— 

Moogooree Limestone, 900 feet 

Limestone and dolomitic lime- 
stone, ealcareous shale 

Spiriferlds, Sj/ringothyris, Rhipi- 
domella 

Devonian 

Munabia Sandstone, 2850 feet 

Strongly current-bedded sand- 
stones, some conglomerates 

— 

Gneudna Limestone, 2500 feet 

Limestones, shaly limestones, 
some grits towards top 

Stromatoporoids, Thamnopora, 
Syrinaopora, ProdiieMlat Hypo^ 
thyrxdina^ Tentaculitei, 
Nautilolds 


University of Melbourne 
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The total thickness of the pre-Permian sequence 
is in excess of 8,000 feet. 

1. Gneiidna Limestone. This is a fairly 
uniform series of limestones. In somewhat 


more detail the sequence is as follows (from 


above) : 


(e) 

Alternating grits and fossiliferous 
limestones (upper part rich in 
corals and stromatoporoids) 

jtii 

600 

(b) 

Fossiliferous limestones, rich in 
rugose corals, stromatoporoids, 
brachiopods, Tentaeulites and 

nautiloids 

1200 

(a) 

Softer rocks, poorly exposed, 


pi’obably calciferous .shales or 
sandstones with occasional fossili- 
ferous limestone bands 

700 


Total 

2500 


The formation outcrops in a belt of flat 
country in which the limestone bands form 
outcrops a few inches to some two or three feet 
in height. Throughout the entire sequence the 
rocks are very fossiliferous. The brachiopods 
include various spiriferids, A try pa, Hypo- 
thyridina and Produetella, and suggest a 
Middle Devonian to possibly eaily Upper 
Devonian age of the beds. The nautiloids are 
of the actinosiphonate type common in the 
Australian Devonian elsewhere. Intercalation 
of grits towards the top of the formation 
indicates gradual transition to the immediately 
overlying sandstones of the Munabia Formation. 

2. Munahia Sandstone. Tliis formation has a 
very uniform lithology and consists for the 
most part of fairly fine-grained current-bedded 
sandstones with some conglomerate horizons in 
its upper part. No fossils have so far been 
found in these beds, which are most probably 
entirely of Upper Devonian age. 

3. Moogooree Limestone. This is a rather 
uniform series of limestones and dolomitic 
limestones. In tlie upper half of the formation 
there are some fossiliferous horizons, one of 
which is rich in specimens of Syringothyris. 
a biachiopcKl which is characteristic of the 
Burindi Limestone in New South Wales and 
which occurs in Lower Carboniferous rocks all 
over the world. The rest of the fauna includes 
a number of productids and spiriferids and a 
large Rhipidomella. This fauna is quite unlike 
any of the Permian faunas which occur in the 
rocks higher up in the sequence. It is here 
regarded as Lower Carboniferous, mainly on 
the strength of the presence of SyringothyiHs, 
although it Is realized that in India this genus 
probably occurs as late as in early Permian 
time. 

4. Williamlmry Sandstone. This rests con- 
formably on the Moogooree Limestone, but the 
lithological change is sharp. This Formation 
has not yet been studied and measured in 
detail. As a rule conglomerates seem to be 
characteristc of the lower part, whereas the 
middle and upper parts of this Formation 


consist of fine-grained sandstones, very simil^F 
to those of the Munabia Formation, though 
distinctly less current-bedded. Although so far 
the Williambury Sandstone has yielded no 
fossils, its stratigraphical position seems to 
suggest an Upper CarlK)niferous age. 

This entire sequence of more than 8,000 feet 
of sandstone.s, conglomerates and limestones 
is entirely comformable. Unfortunately, how- 
ever, the stratigraphic relationships between 
the Williambury Sandstones and the overlying 
Lyons Group of early Permian age are as yet 
unknown. Wherever seen during these investi- 
gations the contact between roc:ks of these two 
ages was a faulted one. No violent uncon- 
formity may, however, be expected to exist. 
Although the area is strongly di.^ irbed by 
youuy, (Tertiary) faults, Carboniferous and 
Permian beds, in their respective fault blocks, 
have very much the same attitude and general 
dip. 

Little can be stated about the continuation of 
the Devonian and Carboniferous belt north and 
south of the Minilya River area. It is most 
likely that it will be possible to follow it 
noithward for some distance in undiminished 
width. Towards the south, conditions along the 
edge of the basin are complicated by faulting, 
but outcrops of pre-Permian rocks may occur 
a.s far south as the Arthur River, for Raggatt 
(1936) noted limestones with RhipidomeUa 
below boulder beds of the Lyons Group. 

Structure and Palaeogf ography 

The present eastern margin of the North- 
West Basin does not coincide with the eastern 
border of the old basin of sedimentation. This 
is evident from the nature of the basal sedi- 
ments, which are not those of a marginal 
t ransgressive sea. Also, dow'ufaulted outliers 
of Palaeozoic rocks exist in the Precambrian 
area east of the basin. Finally, the surface of 
the Precambrian at the edge of the basin now 
dips at about 45 degrees to the West, which is 
considerably more than the initial dip of the 
Devonian sea-floor. There is no doulit that the 
Palaeozoic sediments must once have extended 
considerably further east than their present 
area of distribution and that the marginal areas 
of the old basin w^ere uplifted along faults and 
monoclinal folds, giving the remainder of the 
basin, as now^ pieserved, its steeply dipping 
easterly margin. The sediments farther east 
were mostly eroded away, except in some less 
elevated fault belts at no great distance from 
the present basin. The width of this eroded 
belt of Palaeozoic sediments can hardly be 
estimated, but must have been of the order of 
at least some tens of miles. 

The history of the North-West Basin can now 
be traced back to a much more distant geo- 
logical past than before. It is evident that 
the sea here occupied a strip at least 150 miles 
wide as far back as the Middle Devonian. The 
sediments of Gneudna Formation indicate 
deposition not very close to the shore. In the 
upper part of the formation there is evidence 
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of increased terrigenous sedimentation which 
was predominant when the Munabia Sandstone 
was deposited. In the earlier Carboniferous 
(Moogooree Formation) we witness a return 
to palaeogeographic conditions resembling 
those of the Middle Devonian, whereas the 
Williambury Sandstone of probably Upper 
Carboniferous age is a recurrent facies dupli- 
cating conditions of the Upper Devonian. For 
some time during the early Permian, the area 
stood either slightly above or below sea-level, 
and formation of tills alternated with the 
deposition of glacio-marine beds, fossiliferous 
grits and calcareous sandstones. 

The deposition of the Callytharra Limestone, 
in early Artinskian time, brought a recurrence 
of conditions resembling those of the Middle 
Devonian and Lower Carboniferous, and the 
area remained submerged until well past the 
middle of Permian time. 

The result of these events was the deposition 
of not less than 18,000 feet of Palaeozoic con- 
glomerates, sandstones, shales and limestones. 
Add to these about 3,000 feet of Cretaceous and 
Tertiary sediments which crop out near to the 
present coast, and it will be seen that the 
total thickness o! the sedimentary filling of 
the northern part of the North-West Basin, as 
now known, exceeds 20,000 feet. 

^ome General Conclusions 

The new discoveries are significant in 
several respects. 

1. Oil Prospects. Obviously the addition of 
several thousand feet of sandstone, shale and 
limestone to the sedimentary column of the 
North-West Basin must have a favourable 
influence on our picture of the oil possibilities 
of the area. It also has a direct bearing on 
the future planning of exploration work. In 
1947 the writer pointed out that, if it exists 
at all, Permian oil will probably not be found 
in the Permian outcrop areas, but farther west 
where the Permian rocks are covered by 
younger sediments. 

In the coastal belt of the basin, the presence 
of numerous closed structures is known, and 
some of them have been mapped. Very little 
attention has, however, been given to the thick- 
ness and nature of the sediments below these 
structures. In most of the domes and anticlines. 
Upper Cretaceous or Lower Tertiary strata are 
exposed in the cores, and it is now clear that 
in most of them at least 18,000 or 19,000 feet 
of sediments will have to be penetrated before 
the Precambrian basement is reached. 

Very little attention has so far been given 
to the presence of closed structures in the 
Permian belt itself, because most of the known 
structures are situated fairly low in the 
Permian, and the thickness of sediments in 
them was believed to be too small to warrant 
further exploration. The picture has now 
changed fundamentally. Thicknesses exceeding 
8,000 or 9,000 feet may be expected in structures 
where even the lowest part of the Permian is 
exposed. 


Thus, the discovery of a thick pre-Permian 
section has greatly increased the potentially 
oil-bearing area in the North-West Basin and 
it is clear that exploration work in all parts of 
the basin will be faced with scientific and tech- 
nical problems of a greater magnitude than 
has been realized before. 

2. Age of Late Palaeozoic Glaciation. The 
Permian rocks of the North-West Basin were at 
first regarded as Carboniferous (Maitland, 
1907). Some of the fossil faunas were 
described by Etheridge and most of these came 
from the Callytharra Limestone. Only a few 
fossils were then known from the higher parts 
of the Permian sequence and their strati • 
graphical position with respect to the 
Callytharra faunas was unknown. 

As Permian faunas in other parts of the 
world, particularly in India and Timor, became 
better known, the Permian aflinities of the 
‘Carboniferous’ faunas of Western Australia 
were realized, and the rocks containing them 
were classed as Permo-Carboniferous. This 
also became standard practice in eastern 
Australia and the boundary between the 
Permian and Carboniferous was drawn at some 
arbitrary level, usually at the base of the first 
richly-fossiliferous horizons. 

Raggatt and Fletcher (1937), however, 
showed that the faunas of all Termo- 
Carboniferous’ beds in Australia were so 
uniform and of such strongly Permian aspect 
that no further basis existed for the separa- 
tion of some of them as Carboniferous. The 
whole sequence, including the basal glacial 
series in various parts of Australia, was now 
regarded as Permian. The present writer 
(1941) believed that the beginning of the 
glaciation in Australia took place in early 
Sakmarian, possibly latest pre-Sakmarian, time. 
Although these correlations were accepted by 
most Australian geologists, the glacial series 
of New South Wales (Lochinvar Group) is 
still referred to Upper Carboniferous by 
Browne (1947). 

Recent field work in the North-West Basin 
has confirmed the fact that there is gradual 
transition from the Lyons Group into the over- 
lying Callytharra Limestone. The fossils of the 
Lyons Group which occur in grits and cal- 
careous sandstone horizons are closely related 
to the post-Lyons faunas; that is, they are of 
a wholly Permian aspect. 

Unfortunately, it has not yet been possible to 
elucidate the relationships of the Lyons Group 
to the underlying rocks. There is, however, a 
very definite lithological break between the 
Williambury Sandstone and the sandstones and 
glacial beds of the Lyons Group. The strati- 
gcaphical position of the lowest fossil beds in 
the latter is not yet well known, but the first 
appearance of fossils is obviously determined 
by physical environmental factors and not by 
geological age of the beds. In view of these 
facts and of considerations set forth previously 
(Telchert, 1941), it would seem unnatural and 
impracticable to draw the boundary between 
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Permian and Carboniferous in the North-West 
Basin anywhere except at the base of the Lyons 
Group. 

3. Gondwunaland and the Age of the Indian 
Ocean. When the idea of a great southern 
continent in Palaeozoic times was first con- 
ceived by Blandford in 1875, knowledge of the 
geology of the countries of the Southern 
Hemisphere was very scanty. More particularly 
Western Australia was then little more than a 
blank space on the geological map. Since the 
establishment of a permanent Geological 
Survey of Western Australia in 1896, steady 
progress has been made in the geological 
exploration of the sedimentary rocks in this 
part of the continent, but the work was very 
slow in gaining recognition abroad. As an 
example it may be mentioned that, although 
the existence of a marine basin of younger 
Palaeozoic rocks in Western Australia between 
23° and 28° S. latitude (the North-West Basin) 
had been discovered by Gibb Maitland as early 
as 1907, Alfred Wegener was under the illusion, 
right up to the last (4th German) edition of 
his well-known book in 1929, that the connexion 
between Australia, India and Africa had not 
been severed until Jurassic times. But this 
was no exception, for the idea of the great 
Palaeozoic continent, Gondwanaland, lingered 
on in text books and most geological dLscussions 
until well into the late nineteen twenties. In 
subsequent years the actual facts became better 
known abroad, thanks mainly to two compre- 
hensive reviews of Late Palaeozoic Gondwana 
stratigraphy by Schuchert (1928, 1935), and the 
date of the ‘breaking up’ of the southern con- 
tinent had to be advanced, by two geological 
periods, to early Permian times. Besairie’s 
discovery of marine Permian in Madagascar 
had proved the presence of a sea in the western 
half of the Indian Ocean in Upper Permian 
times. The idea, however, of a great southern 
continent, Gondwanaland, persisted. Current 
thoughts were ably expressed by Stille (1944) 
who wrote that Gondwanaland existed undis- 
rupted until the Permian, and by Fairbridge 
(1948) who concluded that ‘the first signs of a 
break-up in Gondwanaland occurred thus 
towards the end of the Permian’. 

The discovery of thick Devonian and Carboni- 
ferous beds in Western Australia, extending 
southward probably at least as far as 25° S. 
latitude, shows that the Indian Ocean, at any 
rate its eastern half, is much older than has 
been suspected. The sediments of this age 
reflect an alternation of near-shore and off- 
shore conditions, but on the whole they suggest 
the presence of a wide open sea covering 
marginal parts of Western Australia and 
extending westwards from the present con- 
tinent. The northern extension of this sea is 
found in the Kimberley Division of Western 
Australia (Teichert 1947), Dutch New Guinea, 
and south-eastern Asia. This was the ancestral 
Indian Ocean, whose existence we can now 
trace back to at least Middle Devonian times. 
Once more the ‘breaking up of Gondwanaland’ 


has been advanced by another two geological 
periods. It seems that as early as Devonian 
times Australia was entirely surrounded by 
the sea and clearly recognizable as a separate 
continental unit. 
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Education of the Scientist* 


3. Student Wastage in Universities 


Student Selection and Academic Success in 
Australian Universities. By C. Sanders. 
(Sydney: C!ommonwealth Oflice of Educa- 
tion, Education Series, No. 1, 1948. 158 pp.) 
Price, 9s. 6d. 


This book is a review of some twenty 
detailed investigations made in 1944-45, on 

• This Journal, ii , 197. 
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behalf of the Universities Commission by Dr. 
C. Sanders, the Registrar of the University of 
Western Australia. It discusses student sur- 
vival and the factors that contribute, such as 
entrance qualifications, intelligence and age; 
the effect of Faculty prerequisites on students 
and on schools, of war-time selection policies 
on the University; the prediction of academic 
success; and it ends with a thoughtful chapter 
on educational opportunity in the Australian 
Universities. 

The survival rate is around 50 per cent. To 
a regimental commander this would be horrific: 
but the details are worse still. For instance, 
in 1934 only 18 per cent, completed their 
degrees at Melbourne in the minimum time, 
and 43 per cent, in 8 years. At Perth, in the 
period 1938-41, 22 per cent, completed their 
courses in the minimum time. In the Melbourne 
Medical School, 48 per cent, of students enrol- 
ling during 1933-35 graduated in 6 years; in 
1942 this had risen to 77 per cent. (The last 
figure refutes the assertion that on the outbreak 
of war all the best students enrolled in the 
armed forces, and also shows some of the 
effect of a more rigorous selection policy.) The 
main wastage takes place in the first year— in 
Science Faculties it is 30 per cent, for all 
Universities, the range being from 60 (Tas- 
mania) to 20 (Sydney) with Melbourne at 43. 
These figures are astonishingly constant and 
must to some extent reflect differences in 
University policies. 

Several facts are relevant to a broader dis- 
cussion of this wastage. Dr. Sanders points 
out that nearly all pupils who are able to pass 
Matriculation are also sufficiently intelligent to 
pass University examinations. In a series of 
detailed analyses he shows that intellectual 
capacity alone as a predictor of academic suc- 
cess is no better than are the results of the 
School Leaving Certificate examination. A 
major factor is, of course, univariate selection. 
In other words, intelligence is necessary, but 
not by any means sufficient; some other 
variables being personality traits and aptitudes 
like interest, ambition, reading ability, applica- 
tion, study habit.s, stability; and, on the other 
hand, environmental variables like economic 
conditions, friendship groups, location, home 
conditions and early training. 

Sanders estimates that not less than 8 per 
cent, of the school population has all the potenti- 
alities needed to obtain a University degree. 
Before the war, the Australian University 
population was 14,000 (1*26 per cent.); but if 
all who were potentially capable had entered, 
it would have been 90,000. The reader may 
like to speculate what life in the Universities 
would be like if the best 1-26 per cent, of the 
best 90,000 had been chosen by really compre- 
hensive psychological and educational selection 
procedures, and what the figures would be if 
all school-children were given adequate educa- 
tional a^^d vocational guidance throughout 
their careers. 

That outside econoihlc factors are more 
important than fees, is shown by the ‘free^ 


University of Western Australia, in three ways: 
in 1939 the average wastage was as elsewhere; 
the University enrolment per head of population 
was about the Australian average and less than 
half that of South Australia; and the number 
of students expressed as a percentage of school 
enrolment was less than at Melbourne. 

Perhaps the most interesting and provocative 
chapter is that in which Sanders discusses the 
problem of Faculty prerequisites in relation to 
student selection and academic success. 

He reviews Professor Cherry's sfhtistical 
analyses of the relation between Leaving 
Certificate examination success and academic 
success, and the system of weighting employed 
by Melbourne in the war-time selection of 
students. He concludes that the system was 
statistically sound, and that the evidence 
supports the view that there should he probably 
even more prerequisites than most Matricula- 
tion regulations demand. 

Here, howevei’, statistical facts conflict with 
broad educational principles, which may be 
characterized by the phrase ‘broad culture 
versus narrow specialism at school’. If the 
present first-year examination standards are 
maintained, parents at least will insist that 
schools give the necessary preliminary specialist 
training, particularly in the sciences. Of 
course, whatever standards or regulations the 
University adopts, they will affect school cur- 
ricula and methods, since academic standards 
are relative and interdependent. So much for 
the complaints by schools about the crippling 
effect of prerequisites, b'icta volupiatu causa 
sint proximo vcris. 

The whole discussion of the relation of 
statistics to educational policy leads to the con- 
clusion that no fundamental thinking about 
the purpose of a University education has been 
done for a very long time. Perhaps the 
imminent budding of a Technological Institute 
from the parent stem, as in Melbourne, is a 
good time to start — if enough University 
teachers can be found with leisure enough to 
think. 

[From a review' by (). A. ( )e.ser in the V nivcrsily 
of Melhourne Gazette, 43, June 1949. 

The Papua and New Guinea 
Scientific Society 

A Society which has as its object ‘the promo- 
tion of knowledge and interest in the sciences, 
particularly in relation to the Territory of 
Papua and New Guinea’, was formed in Port 
Moresby early in 1949. This is probably the first 
venture of such nature in the history of New 
Guinea. Within a few months the membership 
grew to over fifty scientists, doctors, engineers, 
geologists, surveyors, explorers and field natu- 
ralists. No formal qualifications for member- 
ship other than a declared interest in the 
objectives of the Society are stipulated in its 
constitution. Ordinary meetings are held 
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monthly at the Public Library in Port Moresby, 
and It is intended to inform members in out- 
lying areas of the proceedings by means of 
bulletins. Branches in other centres in the 
Territory may be organized later. 

The Society was formed with the double aim 
of promoting dissemination of information on 
scientific work done in the Territory and pro- 
viding a centre where visiting scientists can 
meet the interested public and discuss their own 
research work. The programme of the monthly 
meetings held during 1949 shows how this inten- 
tion is being carried out. In May, A. P. Dodd, 
M.B.E., Director of the Biological Section of the 
Queensland Lands Department talked on ‘The 
Control of Prickly Pear in Australia’. This was 
followed by ‘Surveying and Mapping in Papua- 
New Guinea’, by S. E. Reilly, Staff Surveyor to 
the Lands Department, Port Moresby; and 
‘Town Planning’, by J. O. Lyons, Director of 
Public Works. A Symposium on ‘Natural 
Resources of the Territory of Papua-New 
Guinea’ was held in July, and in August G. A. V. 
Stanley discussed the ‘Geography of the Central 
Highlands of New Guinea’. The September 
Meeting was addressed by W. D. Forsyth, 
Secretary-General of the South I^acific Commis- 
sion, whose subject was ‘The South Pacific Com- 
mission and its Research Programme’. In 
October I, Champion, Acting-Director of District 
Services and Native Affairs and noted explorer, 
spoke on his ‘Journeys from the Fly to the Sepik 
and fi’om the Bamu to tlie Purari’. Further 
meetings ai*e planned to deal with the subjects 
of health and nutrition, engineering in the 
Territory, aviation, etc. 

His Honour Colonel J. K. Murray, Adminis- 
tratoi' of the Territory of Papua and New^ 
Guinea, is the Patron of the Society. His 
inaugural address at the first public meeting 
in April 1949 dealt with ‘Science in the Future 
of Papua-New Guinea’. It will be published 
elsewhere in This Journal. 

Office bearers for 1949-50 are: 

President — Dr. J. T. Gunthei’. 

Secretary — Mr. R. D. Koch. * 

Treasurer — H. Parnell. 

Councillors^C. L. Anthony, W. Cottrell- 
Dormer, R. E. P. Dwyer, Dr. M. F. 
Glaessner, W. Grangei’, N. A. Osborne, 
Dr. T. C. Richards. 

Communications may be addressed to the 
Society, c.o. Public Library, Port Moresby. 


News 


Commonwealth Scientific Publications 
Committee 

Following on a recommendation by the 
Council for Scientific and Industrial Research, 
supported by the Meteorological Bureau, the 
Forestry Bureau, and the Solar Physics Obser- 
vatory, the Commonwealth Government decided 
in 1927 to provide financial assistance to meet 
the cost of publication of meritorious scientific 


works, the nature of which made it impossible 
for scientific organizations to undertake the 
cost of printing and expenses associated there- 
with. 

The Commonwealth Scientific Publications 
Committee, which was then formed to consider 
applications for grants from the funds placed 
at its disposal by the Government, now" includes 
Mr. J. Brophy, Chairman (First Assistant Sec- 
retary, Department of the Treasury), Dr. 
F. W. G. White (Chief Executive Officer, 
C.S.I.R.O.), and Dr. R. v. d. R. Woolley (Com- 
monwealth Astronomer), with an additional 
member co-opted ad hoa as required on account 
of his special knowledge of the branch or 
branches of science concerned in ea*^ i applica- 
tion. 

Thiee essentials are necessary to secure 
financial assistance: 

(i) the work must be of a very high stan- 
dard of merit; 

(ii) publication would be a distinct service 
to science; 

(iii) publication of tlie work is, on account 
of its extent, beyond the financial 
capacity of any of the Scientific 
Societies or is not, on account of the 
I)robable limit on the number of pur- 
chases, acceptable to any commercial 
publishing house. 

Since its formation, the Committee has aided 
the publication of Memoii s, Reports, etc., relat- 
ing to the results of special investigations 
carried out in Australia, such as the Study of 
the Meteorological Results of the First Shackle- 
ton Expedition by Dr. Edward Kidson, Phon- 
etics and Grammar of the Aranda Language by 
T. G. H. Strehlow, the Geological Map of Aus- 
tralia by Sir Edgeworth David, and many 
others. 

Grants are usually made by payment of the 
planter’s account where the financial assistance 
approved covers such cost, or in other cases to 
the author on receipt of evidence that the scien- 
tific matter has been printed. Applications, 
together w"ith complete copies of manuscripts 
for consideration by the. Committee, should be 
forw'arded to the Chairman, Common wrealth 
Scientific Publications Committee, Department 
of the Treasury, Canberra, A.C.T. 

Journal of the Zoological Society of India 

The first issue of the Journal of the Zoo- 
logical Society of India appeared in January. 
It is to be a half-yearly publication embodying 
original research and critical review^s. The 
annual subscription is Rs.22. Orders may be 
placed with the Secretary of the Society, Major 
M. L. Roonwal, c.o. Zoological Survey of India, 
Indian Museum, 27 Chowringhee, Calcutta — 13. 

D.R.L. Information SheeU 

Information Sheets in duplicated typescript 
are being prepared from time to time by the 
Defence Research Laboratories (Private Bag 
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No. 4, P.O., Ascot Vale, W.2, Victoria), to 
answer specific enquiries addressed to the 
Laboratories. They are sent only on request 
to persons having need of the particular infor- 
mation in each Sheet. The following have been 
prepared up to the present. 

5.1. Rotproofing of Tents. By W. R. Hindson. 

August 1949. The two-solution copper 
treatment and the copper soap and wax 
treatment are described. 

5.2. Etching Solution for Marking Steel. By 

C. G. Baird. August 1949. Brands, 
trade marks, or part identifications, 
may be marked on clean steel parts by 
rubber stamp with the solution de- 
scribed. The mark can still be dis- 
tinguished after hard rubbing. 

S.3 Disposal of Waste Fluorescent Tubes. 
By A. A. Rosenblum. August 1949. 
Recommendations for handling, and 
general safety precautions, are de- 
scribed, to guard against poisoning 
from the inner coating which may con- 
tain beryllium compounds. 


Federation of American Societies for 
Experimental Biology 

The Federation of American Societies for 
Experimental Biology will hold its thirty-fourth 
annual meeting, 17-21 April 1950, at Atlantic 
City, New Jersey, with headquarters at the 
Hotel Traymore. Afllliated Societies are: The 
American Physiological Society; American 
Society of Biological Chemists; American 
Society for Pharmacology and Experimental 
Therapeutics; The American Society for Experi- 
mental Pathology; American Institute of Nutri- 
tion; and The American Association of Immun- 
ologists. In the sMJientific sessions, approxi- 
mately 1600 papers will be presented in the 
fields of these Societies. In addition, there will 
be a Joint Session of all six Societies, and 
several symposia. Attendance will be open to 
members of the constituent Societies and their 
associates and to interested biologists in all 
countries. 

Biologists in the fields represented by the 
Federation may submit titles and abstracts of 
papers they wish to read, to the Secretary of an 
appropriate one of the Societies, not later than 
10 January 1950. Non-members must be intro- 
duced by a member. Scientific and technical 
exhibits may be made by individuals, labora- 
tories, institutions and industrial organizations. 
Further information may be obtained from the 
Federation Secretary, 2102 Constitution Ave., 
Washington 26, D.C., U.S.A. 

Obituary: Leslie William Phillips 

The death of Leslie William Phillips occurred 
at his home in Mt. Lawley, W.A,, on 10 May 
1949. He was a man of wide interests. He 
took his first degree from Melbourne and began 
his teaching career there. During World War I 


he served with the Field Ambulance and was 
mentioned in despatches. After the war he 
turned again to teaching in Victoria and in 
1920 he was appointed assistant lecturer in 
Chemistry at the Perth Technical College. He 
became Assistant Superintendent of Technical 
Education in 1929 and was appointed Super- 
intendent in 1941. 

During World War II, and in the peace that 
followed, Phillips carried a heavy burden of 
responsibility. He became Regional Director of 
Industrial Training and Chairman of the Dilu- 
tion Committee, he was a member of a number 
of advisory committees on education in the 
services and, later, was responsible for the 
planning and implementation of the Common- 
wealth Reconstruction Training Scheme in 
Western Australia. 

Because of his interest in youth and his wide 
training, Phillips was particularly qualified for 
the positions he occupied. He held senior 
degrees in Science and Education, was an 
Associate of the Australian Chemical Institute 
and of the Institute of Education of London 
and (as holder of a Carnegie Fellowship for 
Education) had studied technical education in 
England. 

Phillips’ publications were chiefly in the 
fields of chemistry and education. His research 
work in chemistry was restricted to the period 
spent in the Chemistry Department of the 
Perth Technical College. During this time he 
investigated and published an account of the 
oils of Agonis flexuosa, Eucalyptus campaspe 
and E. spathulata. He was subsequently 
attracted to the difficult problem of the toxic 
principles of the genera Oxylobium and Oastro- 
lobiunv. His publications on education included 
a series of booklets on the history and develop- 
ment of technical education, together with one, 
produced in collaboration with Dr. K. S. 
Cunningham, on The Future of Education. 

In his outside activities, Phillips was again 
devoted to the causes of science, education and 
youth. He was secretary of the State Com- 
mittee of C-S.I.R. for many years, and was a 
member of the Western Australian Division of 
A.N.R.C. He was actively associated with the 
Australian Chemical Institute from 1930 almost 
continuously until 1943, when he was General 
President. During much of this time he was 
also an active member of the Royal Society of 
Western Australia, on the Council of which he 
served for fifteen years, eight of which were in 
the capacity of secretary. He was a member 
of the State Committee of A.C.E.R., a member 
of the Faculty of Education of the University of 
Western Australia, and a very active member 
of Legacy. The position which he occupied in 
the fields of science, education and youth wel- 
fare is perhaps indicated by the fact that he 
occupied the Presidential chair of the Aus- 
tralian Chemical Institute, the Royal Society of 
Western Australia, the State Branch of A.C.E.R. 
and of Perth Legacy. 



1949 


THE AUSTRALIAN JOURNAL OF SCIENCE 


69 


Sir Ben Lockspeiser 

On 1 May, Sir Edward Appleton was suc- 
ceeded by Sir Ben Lockspeiser, M.A., 
M.I.Mech.E., F.R.Ae.S., as Secretary to the 
Committee of the Privy Council for Scientific 
and Industrial Research, in the United King- 
dom. Prior to Sir Edward Appleton (1939- 
1949), the previous holders of the appointment 
have been: Sir Frank Heath (1916-1927), Sir 
Henry Tizard (1927-1929) and Sir Frank 
Smith (1929-1939). 

Sir Ben Lockspeiser was educated at the 
Grocers' School, at Sidney Su.ssex College, 
Cambridge (where he took the Natural Sciences 
Tripos Part I and the Mechanical Sciences 
Tripos), and at the Royal School of Mines. 
During the 1914-1918 war he served with the 
R.A.M.C. as a private and participated in the 
discovery that a disease which was causing 
fatal casualties in the forces in Egypt was 
amoebic dysentery, rather than bacillary dys- 
entery. He was subsequently allocated to the 
Admiralty Steel Laboratory. For the seven- 
teen years from 1920, he was a research worker 
at the Royal Aeronautical Establishment, Farn- 
borough, and in 1937 was appointed Head of 
the Air Defence Department. In following 
years he occupied senior positions with the 
Air Ministry and the Miiiistiy of Aircraft 
Production. In 1946 he was appointed Chief 
Scientist at the Ministry of Supply, and as 
such was responsible for the conduct of scien- 
tific research in all fields of activity of the 
Ministry excepting atomic energy. He has 
recently been elected a Fellow of the Royal 
Society. 

National Physical Laboratory: 

E. C. BulUrd 

Sir Charles Darwin is to be succeeded, as 
Director of the N.P.L., by Professor E. C. 
Bullard, of the University of Toronto. Professor 
Bullard is forty-one years of age. He studied 
Physics at Clare College, Cambridge, where he 
later devised and improved methods of record- 
ing the times of swing of pendulums in order to 
determine the force of gravity in the field. As 
Smithson Research Fellow of the Royal Society, 
from 1936 to 1939, he took up geophysical 
methods of determining the geology of the 
earth's crust, especially the depth of the Palaeo- 
zoic fioor in East Anglia. During the war he 
was concerned with the de-gaussing of ships 
and with measures against the acoustic mine, 
and became Assistant Director of Naval Opera- 
tional Research. He was made a Fellow of the 
Royal Society in 1941, elected a Fellow of Clare 
College in 1943, and appointed Professor of 
Physics at Toronto in 1948. 

Platinum /Rhodium-Platinum Thermocouples 

A revised edition of Platinum: Platinum- 
Rhodium Thermocouples (Issued as ‘Publica- 
tion 1650' by Johnson, Matthey and Co. Ltd., 
Hatton Garden, London, E.C.l) gives an 
account of methods by which the reliability 
and reproducibility of these couples are en- 


sured during production and testing. Details 
are given of the quick-immersion method of 
measuring liquid steel temperatures, and of 
the modified techinique now adopted in grey- 
iron foundries. The revised International 
Temperature Scale has had the effect of 
adjusting the accepted melting points of silver, 
platinum, palladium and other metals of high 
melting points. A new set of calibration tables 
has been worked out by the National Physical 
Laboratory, and is included in the new edition 
of the booklet. Copies are available on appli- 
cation, from Garrett, Davidson and Matthey 
Pty. Ltd., 824 George Street, Sydney. 

Australian Pulp and Paper In<histry 
Technical Association 

The Third General Conference and Annual 
General Meeting of the Australian Pulp and 
Paper Industry Technical Association was held 
in Stawell Hall, Sydney, during the period 
21 to 25 February 1949. The Conference was 
opened by the President of the Association, 
H. B. Somerset, and consisted of seven tech- 
nical sessions at which twenty-one papers were 
presented by both technical and operating 
workers from the paper companies within 
Australia, Tasmania and New Zealand, and 
the Division of Forest Products, C.S.I.R, 

On the technical side, papers dealt with the 
influence of base-exchange phenomena and 
high-polymeric non-fibrous addition agents to 
the properties of pulp and paper; a survey of 
basic density, green density and moisture con- 
tent of Pinus radiata grown in New Zealand; 
and work on the chemistry of eucalypt woods 
carried out by the Division of Forest Products. 

Practical a.spects were covered by papers 
dealing with the production Of mechanical pulp 
from eucalypt wood; work carried out on the 
temperature of wood near the surface during 
grinding; and the brightening of eucalypt 
ground wood by pre-treatment with acid and 
extraction with alkali. Other practical papers 
covered the manufacture of paperboard, wall- 
board, and coated boards and papers. The 
subject of pulping was covered by two papers 
dealing with particular aspects: tw^o-stage 
counter-current pulping, and soda recovery 
and losses in kraft pulping. 

The papers on engineering subjects dealt 
with the correct selection of centrifugal pumps, 
and preventive mechanical maintenance in 
paper mills. A symposium was held on paper 
testing, introduced by a discussion on the con- 
ditions of relative humidity and temperature 
for paper testing in Australia. This was 
followed by a specific paper on the measure- 
ment of internal tearing resistance, and two 
papers dealing with the calibration, mainten- 
ance and correlation of paper-testing instru- 
ments. Of wide interest were papers on cost 
determination in the industry, and ware- 
housing as practised at the Burnie Mill of 
Associated Pulp and Paper Mills Ltd. 

The social side was covered by a cocktail 
party at ‘Keston', Kirribilli, at which the 
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guests included C. K. Jacka (deputizing for 
the Hon. Geo. Weir, Minister for Conserva- 
tion) and R. K, Murphy, Principal of the 
Sydney Technical College. Approximately 
sixty visitors from New Zealand, Tasmania 
and Victoria attended the Conference, together 
with members of the Association from the 
Sydney area. 

At the Annual General Meeting the results 
of elections were announced, and the present 
personnel of the Interim Executive Committee 
is: President, H. E. Dadswell; Vice-President, 
L. R. Benjamin; Immediate Past President, 
H. B. Somerset; Committee, K. S. Bull, W. E. 
Cohen, G. W. Ellis, A. C. Fisher, D. E. Hale, 
J. L. Somerville, G. H. Wiltshire. 

The Presidential Address by H. B. Somerset 
was given at the conclusion of the Annual 
General Meeting. A full-day visit was paid to 
the Botany mill of the Australian Paper Manu- 
facturers Ltd. 

Australian National University 

Professor K. C. Wheare, formerly a Victoria 
Rhodes Scholar and now Gladstone Professor 
of Government and Political Administration at 
the University of Oxford, has been appointed 
to the Academic Advisory Committee, which 
also includes Sir Howard Florey, Professor 
Marcus L. Oliphant and Professor Raymond 
Firth. Professor W. K. Hancock, who was 
formerly a member of the Committee, has been 
appointed Director of the Institute of Common- 
wealth Studies in the University of London. 
Professor Wheare visited Australia in August, 
R. A. Hohnen, formerly Registrar of the New 
England University (College, Armidale, and 
latterly Acting-Registrar of the National Uni- 
versity, has been appointed Registrar in succes- 
sion to R. G. Osborne. Maurice Brown, of the 
University of Melbourne and Secretary of the 
Nuffield Foundation Advisory Committee, has 
been appointed Assistant to the Registrar. 

The first appointment to the Research School 
of Social Sciences is that of Professor Geoffrey 
Sawer, to the Chair of Law. Professor Sawer 
has been Associate-Professor in Melbourne; 
during the war he was in charge of short-wave 
propaganda to Japan. The work of the Depart- 
ment of Law is to concentrate upon problems of 
Constitutional Law and the legal basis of the 
social and economic structure, as a contribution 
to research in social sciences. 

In the School of Pacific Studies, W. R. 
Crocker has been appointed to the Chair of 
International Relations. Professor Crocker is 
a graduate of the University of Adelaide and of 
Balliol College, Oxford. He went to Stanford 
University, California, as a Commonwealth 
Fund Fellow, and before the war he had expert 
ence in the British Colonial Service and in the 
International Labour Office. During the war he 
was awarded the Croix de Guerre and Belgian 
Ordre Roykl du Lion and attained the rank of 
Lieutenamt-Colonel. Since 1946 he has been 
Chief of the Africa Section of the Trusteeship 
Department of the United Nations. 


The recent visit of Professor Oliphant has 
enabled plans to be finalized for the building 
of the Research School of Physical Sciences. 
It is intended to include an Accelerator, for 
research in nuclear physics, which will have 
double the powder of that now being installed 
by Professor Oliphant in his laboratory at 
Birmingham. A considerable amount of steel 
will be required for this equipment. As much 
material as possible, for the building and its 
equipment, will be secured from Australian 
sources, and the balance from the United King- 
dom. A sufficient portion of the building (the 
workshop and the accelerator wing) is to be 
erected to allow Professor Oliphant to supervise 
the installation of equipment in the latter part 
of 1950, when he intends to commence his work 
in Canberra. 

Discussions on the laboratory for the John 
Curtin School of Medical Research recently 
took place in Oxford between Sir Howard 
Florey and Piofessors Ennor, Albert and 
Fenner. Dr. A. Sanders, who is a Senior 
Research Officer at Oxford under Sir Howard 
Florey, visited Australia in August to complete 
the discussions. It is expected that building 
will commence early in 1950. Plans have been 
completed for five houses and twenty-four flats 
for University staff. Foundation stones of the 
Medical and Physical Schools, and of University 
House (the residential college) are to be laid 
on 24 October. 

University of M*' 

The new Chair of Economic History has been 
filled by the appointment of J. A. La Nauze, 
who has been Acting Professor of Economics in 
the University of Sydney. Professor La Nauze 
is a former Rhodes Scholar of Western Aus- 
tralia and resided at Balliol College, Oxford. 
S. B. Hammond has been promoted in grade 
from lecturer to senior lecturer in Collective 
Behaviour (School of Psychology); and A. M. 
McBriar in History. E. E. Ward, of Canberra, 
has been appointed senior lecturer in Political 
Science; D. L. Adler, of San Francisco State 
College, as senior lecturer in Psychology for one 
year; Miss M. J. Matheson, at present in Cam- 
bridge, as lecturer in Botany. 

Recommendations have been made by the 
Professor of Metallurgy through the Faculty of 
Engineering, and subsequently confirmed by the 
Professorial Board, for the establishment of a 
separate Department of Mining, with the addi- 
tion of an additional lecturer in Mining and a 
research Fellow in Ore Dressing. J. C. Nixon, 
of the University of Illinois, has been appointed 
senior lecturer in Mining. 

Travel grants of £150 sterling have been made 
by the British Council to seven members of the 
staff, including Kurt Baier (Philosophy), D. J. 
Swaine (Chemistry, to Aberdeen), J. F. G. 
Darby (Physics, to Oxford), F. Lazio (Engi- 
neering, to Cambridge), A. S. Buchanan (Physi- 
cal Chemistry, to Oxford). L. A. I. Maxwell 
(Clinical Biochemistry and Therapeutics), has 
also been granted leave for 1960. 
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Development of the Department of Meteor- 
ology has included the initiation of research 
on seasonal forecasting of weather. Dr. H. M. 
Treloar (previously of the Commonwealth 
Meteorological Bureau) is leader of the research 
team, and Miss Alison Grant has been appointed 
research assistant. Dr. Fritz Albrecht, who 
has commenced research work in the Depart- 
ment, is an authority on atmospheric radiation 
and heat economy. He was formerly Vice- 
Directoi- of Meteorological Services in the 
Russian Zone of Occupation of Germany and 
was brought to Australia by the Commonwealth 
Government in order to develop a centre for 
the study of problems lelated to atmospheric 
radiation. 

The degi-ee of Doctor of Science has been 
awarded to T. R. Scott, of tiie Division of 
industrial Chemistry, C.S.I.R.O., for work upon 
the chemistry of inoiganic fluorides and 
uranium ores. The degree of Doctor of Phil- 
080 i)hy in Agiiculture has been awaided to 
P. S. Parsai, an Indian Government Scholar 
who has been engaged upon investigation of 
citrus virus disease. He is the iirst overseas 
candidate to qu^ilify for the Ph.D. degree. The 
Bertram Arinytage Piize for clinical research 
has been awarded to G. E. M. Scott. The 
Ernest Scott Prize for Australian historical 
studi(‘s has been awarded to A. H. McLintock, 
foi’ his ‘History of Otage — the Origins and 
Growth of a Wakefield Class Settlement’. 

After being in abeyance for three years, the 
regulations requiring Science students to have 
a knowledge of French and German translation 
have been again biought into effect. The sub- 
ject of Psychology is to be recognized as one 
of the Schools for the degree of Master of 
Science. 

The association of the Canberra University 
College with the examinations and degiees of 
the University of Melbourne has been extended 
until the end of 1951. It appeals that incor- 
tioration of the College into the Australian 
National Univeisity will thus not proceed for 
at least the next two years. 

Recent benefactions include: £1,000 as an 
instalment from an anonymous donor for the 
building of a Child Development and Research 
Centre in connexion with the Depaitment of 
Psychology; an instalment of £250 from the 
Victorian Chamber of Manufactures; an annual 
instalment of £300 from the State Electricity 
Commission of Victoria, for research on brown 
coal; £100 from G. J. Coles and Co., for the 
Department of Visual Aids; £150 from Aus- 
tralian Paper Manufacturers Ltd., for research 
in the Department of Chemistry; mineral 
specimens from L. A. Crozier, for the Depart- 
ment of Geology; £50 from Invest© Manufac- 
turing Pty. Ltd., for the Department of Metal- 
lurgy; £100 from The Sidney Myer Charity 
Trust, for the Department of Visual Aids; and a 
total of £1042 from thirteen other donors. 

The decision to close the Mildura Branch of 
the University has been due to the reduction 


ill numbers of incoming First-year students. 
To keep the student population to a size which 
would justify the continuance of the experi- 
ment would have required the transfer of more 
courses to Mildura, involving an uneconomic 
addition to equipment and an impossible addi- 
tion to staff. 

University of Sydney 

The first George Arnold Wood Memorial 
Lecture, established in memory of the former 
Professor of History in the University, was 
delivered on 19 September, wlun Professor 
F. L. Wood spoke upon the subject, ‘The His- 
torian in the Modein Community’. A lecture 
on ‘The Nucleus of the Atom and tomic 
Energy' was deliveied on 23 September by 
Professor H. S. W. Masst'y, of University 
College, London. 

The degree of Doctor of Dental Science has 
been conferred upon A. O. IT. Lawes. 

Tlie following members of staff have been 
promoted in grade: G. D. Osborne, to be Reader 
in Geology; F. Chong, to he senior lecturer in 
Geology; G. F. Humphrey, to be senior lecturer 
in Biocl'iemistry ; A. G. Hammer, to be senior 
lecturer in Psycliology. 

There have been a number of movements of 
peisonnel connected with the Deiiartment of 
Chemistiy. I. G. Ross has resigned his lecture- 
ship in Physical Chemistry to become a 
National University Fellow; he is proceeding 
to the University College, London. Following 
this retirement, N. A. Gibson becomes a lec- 
tuj-er in Inorganic Chemistry. J. N. Phillips, 
a teaching Fellow until February 1949 and 
thereafter a lecturer at the Sydney Technical 
College, has also been awarded a National 
Univeisity Fellowship, and hopes to work undei’ 
Professoi’ E. K. R ideal at the Royal Institute, 
London. I. R. Wilson has been a])pointed 
assistant lecturer in Chemistry in the Univer- 
sity of Queensland ; N. S. Hush has accepted an 
appointment as lectuier in Chemistry in the 
University of Manchester. Miss J. No^hhcott, 
teaching Fellow\ is leaving to take up a post- 
graduate Fellowship at the Washington Uni- 
versity, St. Louis, U.S.A. 1). McGrath (Dunlop 
Rubber Scholar), Miss D. Marmion and Miss 
P. M. Stubbin have left to continue work in 
the United Kingdom. B. M. Smythe (temporary 
lecturer), D. R. Warren (temporary lecturer), 
R. A. Durie (research assistant), and C. L. 
Cook (graduate assistant to the Vice-Chancellor 
and formerly member of the Department of 
Chemistry) have joined the Long Range 
Weapons Development Establishment, for post- 
graduate research in the United Kingdom, prob- 
ably in the University of London. H. G. Holland 
has been appointed to one of the vacant teach- 
ing Fellowships. 

The New England University College, which 
last year received a gift of an adjacent farm 
property of 265 acres, has received a further 
40 acres as gifts from the White family. The 
future establishment of teaching in animal 
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husbandry and agiiciiJturaJ science is con- 
templated. 

The following donations have been received: 
£1,000 from the Colonial Sugar Refining Co., 
for the Chemistry Department, and £250 for 
the Chemical Engineering Department; £2,000 
under the will of Elsie May Almond, for research 
in Veterinary Science; £1,500 as an additional 
sum from Meggitt Ltd., for research in Agri- 
culture; £200 from Reckitt and Colman (Aus- 
tralia), for the Department of Obstetrics; £100 
from H. J. Swain, for a prize in Mechanical 
Engineering; a Sorvall Angle Centrifuge from 
the Rockefeller Foundation, for use in bio- 
chemical research in blood disorders, in the 
Department of Surgery; £450 from the C.S.I.R.O., 
for fundamental plant disease investigations in 
the Department of Agriculture; £250 from the 
Australian Jockey Club, for the Department of 
Veterinary Science; £60 from Hermon Slade, 
Junior, for the Department of Chemistry. 

University of Queensland 

The Main University Building at St. Lucia 
was formally declared open for teaching pur- 
poses in a ceremony held on 5 May 1949. The 
University has been housed in the old Govern- 
ment House near the city from 10 December 
1910. The Premier, in his speech, laid special 
stress upon the need for adding residential 
colleges and referred to plans for establishing 
University Colleges in Central and Northern 
Queensland. It is expected that the total cdsts 
of building at St. Lucia will be over one million 
pounds. The honorary degree of Master of 
Engineering was conferred upon John Robert 
Kemp, the Co-ordinator General of Public 
Works for Queensland, who has been chairman 
of the University Works Board and of the 
Building and Grounds Committee. 

Professor Mansergh Shaw, who is the first 
appointee to the Chair of Mechanical Engi- 
neering, is a graduate of the University of 
Sheffield. Since 1938 he has been senior lec- 
turer in the University of Melbourne, where 
he has been responsible for the design and 
manufacture of much research and develop- 
mental equipment, especially during the war 
period. 

The Goddard Memorial Fund, amounting to 
£500, has been handed to the Barrier Reef Com- 
mittee, and will be used for the establishment 
of a memorial unit to the late Professor E. J. 
Goddard, in a Marine Biological Research 
Station. Richard Gradwell, who has been 
awarded an 1851 Exhibition Scholarship and 
has been working on the granites of south- 
eastern Queensland, will proceed to research 
under Professor H. H. Read at the Imperial 
College of Science. 

University of Tasmania 

The curriculum for the degree of Bachelor of 
Laws has been revised and the course will 
henceforth extend over five years. Professor 
E. E. Kurth has been granted leave of absence 


for a year to visit Europe and America. He 
proposes to leave in February. 

University of Western Australia 

A. F. Wilson, of the University of Adelaide, 
has taken up his appointment as senior lecturer 
in Geology. His main interests lie in the 
mineralogy-petrology phase of geology and his 
research work has been mainly on the char- 
nockitic rocks of the Musgrave Ranges. On 
completion of this work he proposes to Investi- 
gate Western Australian granites with a view 
to their correlation and to the determination of 
their relationships with mineralization. 

P. J. Coleman, who is this year Senior Re- 
search Fellow in Palaeontology in the Univer- 
sity, is working principally on Western Aus- 
tralian Devonian and Permian faunas. His 
attention has been given mainly to a close 
study of the genus Atrypa. He is also continu- 
ing his earlier studies of the Tertiary fora- 
minifera of the Perth Basin. 

Robert Kirk, who has joined the staff of the 
Department of Zoology, is a graduate of the 
University of Birmingham. He acted as 
research assistant to Professor Lancelot Hogben 
and lectured in England both for the Workers' 
Educational Association and for the Central 
Council for Health Education. In 1946 he was 
appointed Associate Professor of Physiology at 
Sarah Lawrence College, New York. 

P. L. Scutt, who has been appointed lecturer 
in Biochemistry in the Institute of Agriculture 
of the University, was previously senior demon- 
strator in Biochemistry in the University of 
Melbourne. For the past three years he has 
carried out research under the direction of 
Associate Professor W. A. Rawllnson upon the 
physical properties of blood pigments. 

Professor N. S. Bayliss is leaving for the 
United States of America early in November, 
on study leave. He is to return through Eng- 
land, after an absence of about ten months. 

University of New Zealand 

Professor J. A. Bartram, who had been in 
charge of the Department of Geology at Auck- 
land University College since 1913, died in the 
early part of July. Professor R. Speight, who 
had been in charge of the Department of 
Geology in Canterbury University College, 
Christchurch, from 1903 to 1930, and Curator of 
the Canterbury Museum from 1914 to 1936, died 
early in September. Both were active investi- 
gators and published a large number of valu- 
able geological papers. 

Dr. S. N. Slater, senior lecturer in Chemistry 
at the University of Otago, has been appointed 
to succeed Professor P. W. Robertson in the 
Chair of Chemistry at Victoria University 
College. 

University of Otago 

Professor J. I. Graham, formerly Advisor on 
the Scientific Aspects of Underground Problems 
to the National Coal Board of Great Britain, 
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has commenced duties as Professor in the 
newly-instituted Chair of Coal Mining at the 
School of Mines and Metallurgy within the 
University. He will co-operate with the Depart- 
ment of Scientific and Industrial Research in 
conducting special investigations into New Zea- 
land coal problems. 

Dr. T. S. Ma, formerly of the National Uni- 
versity at Peiping, has commenced duties in 
the newly-instituted lectureship of Micro- 
chemistry. Dr. D. A. Brown, formerly of the 
Geological Survey of New Zealand, has been 
appointed senior lecturer in geology, and W. A. 
Watters as assistant lecturer in Geology. Dr. 
A. G. McClellan has been appointed lecturer in 
Physics and W. S. Fyfe as assistant lecturer in 
Chemistry. J. Rogers, research lecturer in 
Mineral Dressing, has been awarded a Nuflleld 
Fellowship and has left for a period of 
advanced study in the United States of America. 

Personal 

Kathleen Law, formerly lecturer in Bio- 
chemistry in the University of Melbourne, who 
has been abroad on leave from that University, 
has been appointed to the staff of University 
College, London. 

The death has occurred of Lady Lyle, widow 
of Sir Thomas Lyle, formerly Professor of 
Natural Philosophy in the University of Mel- 
bourne. 

Miss Eder Lindsay, former research oflacer 
in Agricultural Entomology in Melbourne, has 
been awarded the Ph.D. degree in Pharmacology 
and Toxicology of the University of California. 

Professor W. K. Hancock, of the University 
of Oxford and formerly of Adelaide, has been 
appointed Director of the newly-formed Insti- 
tute of Commonwealth Studies, in the Univer- 
sity of London, with the title of Professor of 
Commonwealth Affairs. 

Professor H. R. Hamley, of the London Insti- 
tute of Education, whose death is reported, was 
a graduate of the University of Melbourne. 
He was an educational psychologist notably 
successful in the relation of scientific principles 
to the problems of practical education. 

International Scientific Conferences 

1949 

November 2-4 — Electronics symposium, London. 

November 3-10 — V Animal Husbandry Congress, 
Paris. 

November 7-8 — Symposium on Ferromagnetic 
Metals, London. 

November 14-1 6- -Conference on Elementary I*ar- 
ticles, Edinburgh. 

November 16 — Symposium on Metallurgical Appli- 
cations of the Electron Microscope, London. 

December 16-18 — X Ornithological Congress, 
Washington. 

December 26-31— 116th Annual Meeting, Ameri- 
can Association for the Advancement of 
Science, New York. 

1950 

February 28 — Conference on Pneumosilicosis, 
University of Sydney. 

March — Symposium on Hot-working of Non- 
ferrous Metals and Alloys, Annual General 
Meeting of Institute of Metals, London. 


April — Collociuium on the Mechanism of Narcosis. 

May 1-25 — V General Conference, UNESCO, 
Florence. 

May 8 — IX Congress, Seed Testing Association, 
Washington, 

May — General A.s.sembly, French Chronometric 
Soc;iety, Lyon. 

June — Commonwealth Plant Genetical Conference, 
U.K. 

June — Review Conference, Commonwealth Agri- 
cultural Bureaux, U.K. 

June 29-JuIy 8 — High Tension Conference, Large 
Electrical Systems, Paris. 

July 1-15 — T Congress of Cardiology, Paris. 

July 3-9 — Conference on Shale Oil and Cannel 
Coal, Glasgow. 

July 3-8 — Conference on Civil Engineering Prob- 
lems in the Colonies, London. 

July 10-15 — IV Plenary World Power Conference, 
London. 

July 11-14 — Conference on I^ropertie.s f Semi- 
conducting Materials, Reading. 

July 12-20 — VII Botanical Conference, Stockholm. 

July — General Assembly, I.U. Biological Sciences, 
Stockholm. 

July — VI Congress on Radiology, London or 
Cambridge. 

July 17-21 — XVI Conference of Ophthalmology. 

July 17-26 — International Meeting for Optical 
Science, London. 

July 24-AugU8t 1 — IV Congress of Soil Science, 
Holland. 

July 25-28 — International Anatomical Congress, 
Oxford. 

August — VI Congress, I.U. History of Sciences, 
Holland. 

August 17-24 — V Congress of Microbiology, Rio 
de Janiero. 

August 30-Septeniber 6 — International Conference 
on Mathematics, Cambridge, Mass., U.S.A. 

September — IX General Assembly, International 
Union of Scientific Radio, Zurich. 

September — International Congress of Cell Bio- 
logy, Yale. 

October — International Rubber Conference, Cleve- 
land, U.S.A. 

Dates to be arranged, 1950 

Annual Meeting, British Association for the 
Advancement of Science, Birmingham. 

XI International Limnological Congress, Belgium. 

XVIIl International Congress of Physiology, 
Copenhagen. 

The Scientific Societies 

Royal Society of Tasmania 

September: M. R. Bank.v, Radio activity and the 
age of the earth. 

October: W. H. Hudspeth. A slab of Ancient 
History. 

W. E. D. H. Crowther, Camping grounds 
of the Tasmanian aboriginals. 

Royal Society of New South Wales 

September: R. C. L. Bosworth, Anodic and 
catliodic polarization of copper in acetic 
acid. 

F. P. Dwyer, The chemistry of ruthenium 
- 111. The redox potentials of the 
ruthonium-II complexes with substituted 
derivatives of 2-2' dipyridyl and O-phen- 
anthrolin e. 

J. R. Backhouse and F. P. Dwyer, The 
chemistry of ruthenium — IV, The poten- 
tial of the quadrivalent/trivalent ruthen- 
ium couple in hydrochloric and hydro- 
brornic acids. 

J. R. Backhouse and F. 1’. Lawyer, The 
chemistry of ruthenium — V. The potential 
the bivalent/lrivalent ruthenium 
couple in hydrochloric acid. 

H. Wood. Kepler'.s problem. 

D. P. Mellor (exhibit), Cry.slal of synthetic 
rutile. 

R. B. Farrell (lecture), (Joethe's work and 
its significance In the twentieth century. 

E. Ford (lecture), Edward Jenner and 
vaccination. 
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H. H. Thorne (lecture), Life and works of 
I’ierre-Sjmon de Laplace, 

L. E. Koch (lecture). On pyrophyllite, its 
mineraloffy, minerogeny and economic 
prospects in Australia. 

October : P. It. Johnson and H. C. L. Bosworth, 
A new method of measurement of the 
surface tension of viscous liquids. 

F. P. Dwyer and E. C. (lyarfas. The 

chemistry of ruthenium — VI, The exis- 
tence of the tris-o,phenanthroline 
ruthenium li and tris-o,phenanthroline 
ruthenium III ions in enantiomorphous 
forms. 

F. P. r)w'yer and E. C. Oyarfas, The 

chemistry of ruthenium — Vll, The oxida- 
tion of d and 1 Iris 2 : 2' dipyridyl 
ruthenium II iodide. 

F. P. Dwyer and D. M. Stewart, Complex 
compounds of aurous halides and aurous 
cyanide with diphenylmethyl and <ii- 
methylphenyl arsine. 

H. Wood, Kepler’s proVilcrn — the parabolic 
case. 

Nora Hinder, Kank variation in vitrain and 
relations to the physical nature of its 
carbon iz.ed products, 

H. Mulhall, The Australian Social Services 
Contribution and Income Tax Acts, 1919. 

R. A. Plowman, Study in the chemistry of 
platinum complexes — 1, Tetrarnmine 
platinum (II) fluorides, 

N. C. Stevens (lecure). The pfeology of the 
(.’anowindra District, N.S.W, 

Royal Society of South AnstraUa 

' September : R. C. Spri|?K» Early (■'aml)rian ‘jelly- 
fishes’, Ediacara. South Australia; Mount 
.John, Kimberley District, W.A, 

C. 1*. Mountford, Gesture laimuagre of the 
VV'Mlj)ari tribe, (’lentral Australia. 

October: T. FI. .lohnston .and Nan<‘y <!. Muirhead, 
Larval trematodes from Australian fresh- 
water molluscs. 

Royal Society of Victoria 

September: G. W. Grig^^, Artificial insemination 
of animals, 

October : Eileen E. Fisher, Some sooty moulds 
collected in Queensland. 

(i. W. Deeper (lecture), Overseas Soil 
Research Institutes. 

Royal Society of Queensland 

September : R. F. Jjan^^don, A new ert?ot from 
Queensland. 

J. F. Bonner, (California Institute of Tech- 
nology (lecture). Recent adventures in 
plant physiology. 

K. C. Hammer, Pniversity of f^alifornia 
( lecture) , Photoperiodism. 

Royal Society of Western Australia 

September: A. L. Hagedoorn (lecture), flenetics 
in its relation to animal and plant 
breeding, 

M dedal Sciences Clnb of South Australia 

September (held 26 August) : Addresses by guest 
speakers, J. F. Bonner and — . Gregory. 
October : D. I. B. Kerr, Vagal influence and the 
respiratory centre. 

J. Stokes, “Q” Fever in South Australia. 

Linnean Society of New South Wales 

August : W. Boardman, The hair-tracts in mar- 
supials — 111. 

N. W. G. Macintosh, Crania in the Macleay 
Museum. 

I. A. Watson and W. L. Waterhouse, Aus- 

> tralian rust studies — VII, Some recent 

observations on wheat stem rust in 
Australia. 

A. R. Woodhill, A new subspecies of Aedes 
(Steffomyia) acutellaria Walker (Dip- 
tera, Culicidae) from Northern Australia. 


Letters to the Editor 

The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (b) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is talcen of anonymous communica- 
tions. 

Original Work 

Sandfly Breeding Places 

Around many of the tidal estuaries of the 
New South Wales coast periodic outbreaks of 
sandflies (Diptera, Ceratopogonidae) can make 
life exceedingly unpleasant for residents and 
holiday makers. It has usually been assumed, 
without any actual proof, that these pest sand- 
flies were breeding somewhere in the mangrove 
areas frequently associated with these estuaries 
or coa.stal lagoons. The lack of precise know- 
ledge, however, of the actual ecological zones 
inhabited by the young stages of these pest.s, 
and also of the actual species involved, has pre- 
cluded serious considerations of control. 

In recent years the writer has had the oppor- 
tunity of examining collections of sandflies 
made at times of plague outbreaks, and has 
also made periodic examinations of an area 
suspected, on circumstantial evidence only, of 
being a breeding place, tor sandflies and eco- 
logically comparable with a number of other 
notorious sandfly areas. 

The very preliminary results of these obser- 
vations have been interesting. In the first 
place, the species found to be dominant in 
actual plagues has usually been a particular, 
as yet undescribed, species. Several other 
species do usually comprise a very small per- 
centage of the total invasion and amongst these 
Culicoidvs nwlestus Sk. is often present. This 
particular species has for a long time been 
considered the dominant biting species of the 
New South Wales coast, but although it is often 
recorded biting man it does not appear to 
assume plague proportions in the type of area 
at present under investigation. 

Secondly, the immature stages of the unde- 
scribed species mentioned above have now been 
found and bred to maturity. This has been 
from larvae collected in the Salicornia zone 
lying between the mangroves and land, only 
covered by the highest of spring tides, usually 
with a fringe of Casuarina. Living larvae and 
pupae are located with difficulty and it is not 
clear what vertical zone is the actual habitat 
of these larvae. Cast pupal shells are, however, 
often found stranded at the fringes of small 
residual pools in the Salicornia zone or may be 
washed from the moist mud surfaces surround- 
ing such pools. 
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No evidence of the length of the life cycle 
of this species, an important point in control 
considejations, has as yet been gleaned. 

David J. Lee. 

School of Public Health and 
Tropical Medicine, 

University of Sydney. 

26 July 1949. 

Growth of Bacteria in Presence of Peptones 

The failure of bacteria to grow in the 
presence of some types of peptones has been 
recorded by many woi keis. We have observed 
an example of this with strains of PasteiireUa 
sepfica. 

Until recently a solution of 1*0% Difco pep- 
tone, 1-0% sodium chloride and 10% Andrade's 
indicatoi’ was used as a base for carbohydrate 
fermentation media. Freshly isolated strains 
of PufiteurrUii svpiira, however, frequently 


pasteurellae previously used was inoculated into 
tubes containing each combination. Growth 
was obtained in all tubes, but the indication 
of acid production was most definite in the 
medium containing one part of Difco tryptone 
to four parts of Difco proteose-peptone, 

For identification of freshly isolated strains 
of Paslcurella septica, a medium containing 
0-2% Difco tryptone and 0*8% proteose-peptone 
as the source of nitrogen has proved satis- 
factory. 

We are indebted to R. V. S. Rain, Lecturer 
in Bacteriology, School of Vetei inary Science, 
University of Sydney, for six of the strains 
used in these tests. 

G. C. SI:^‘ 

G. S. COTTEW. 

Animal Health Station, 

Yeerongpilly, S.4, 

Queensland. 

7 July 1949. 
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failed to grow in ibis medium; but good 
giowth was always obtained in the indole test 
medium which contained Difco ti yptone instead 
of Difco peptone. 

To compare the ability of three different 
peptones to support growth of the test organ- 
isms, three batches of media were prepared, 
containing Difco peptone, Difco proteose-pep- 
tone and Difco tryptone respectively. The 
carbohydrates used were glucose, maltose, 
sucrose, lactose and mannitol in concentrations 
of 1%. Each medium was inoculated with each 
of eight strains of Pasteurella septica and the 
presence of growth recorded after 24 and 48 
hours' incubation at 37° C. 

The results are recorded in Table 1. 

Thus growth occurred in only 25% of the 40 
tubes of media containing peptone, in 73% 
proteose-peptone and in 100% of tryptone 
medium. 

Although the best growth occurred in the 
tryptone medium, it was noticed that indication 
of acidity was not as distinct as that obtained 
in the proteose-peptone medium. Therefore, 
various combinations of these two peptones 
were tried. Media were prepared containing 
tryptone and proteose-peptone in ratios of one 
part to four parts, two to tLree, three to two, 
and four to one. Each of the eight strains of 


Trichostrongylus Infections in the Common 
Phalanger (Trichosurus Vulpecula) 

It W’as frequently noted that phalangers 
{TrichosurKs vulpecula) captured in the Moss 
Vale district of eastern New South Wales were 
suffering from diaiihoea on airival in the 
laboratoiy. In some instances the diarrhoea 
improved. This seemed to be particularly so 
when the affected animals were fed on leaves 
from the Moreton Bay Fig Tree (Ficus macro- 
phylla). 

In other instances the dianhoea persisted, 
the possums stopped eating and became- 
hydrated and marasmic. In this group deaths 
were common. In one consignment of foui‘ 
animals there w^ere three deaths from this 
cause within four wrecks after arrival. The 
blood in tw'o fatal cases contained more than 
five times the normal urea value. 

The intestine of a possum which had died 
from diarrhoea was searched for parasites and 
a large number (over 5,000) of trichostrongyle 
worms were found. Two species were present, 
Trichostrongylus coluhrifonnis and T. rugatus, 
the former occurring in an overwhelming 
majority. Subsequently the faeces of 22 
animals, kept in captivity for varying times 
and not suffering from diarrhoea, were examined 



76 


THE AUSTRALIAN JOURNAL OF SCIENCE 


OCTOBER 


for parasites. Five of these were found to have 
persistent trichostrongyle infections. 

Both of the worms found {T. coluhriformia 
and T. rngatus) are important parasites of 
sheep, and it seems that the ’possum and the 
sheep are able to exchange their trichostrongyle 
infections with ease. 

A. J, Bearup, 

A. Boijjger. 

School of Public Health and 
Tropical Medicine, and 
The Gordon Craig Research Laboratory 
(Department of Surgery), 

University of Sydney. 

7 July 1949. 

Matching of Binocular Components 

The degree of matching of optical components 
observed in practice by the manufacturei*s of 
binocular telescopes has been measured for 
many of the instruments referred to in a 
previous communication (Harle, 1948). Proper- 
ties of particular interest in this respect are 
the focal lengths of the objectives and the 
light paths of the prisms. Tables I and TI 
indicate the degree of matching of these 
properties encountered in a cross-section of 
instruments of recognized design. 

Table 1 

Back Focal Lengths of Ohjectivet! 


Degree of Matching 
per Cent. 

Percentage of 
Instnmients 
Examined 

0-01 

2(1 • S) 

01-0-2 

21-5 

0'2-0-3 

15*4 

0-3-0-4 

8 *.5 

0*4-05 

7*7 

0*5-0*fl 

4*6 

0-6-0-7 

3*8 

0-7-0-8 

5*4 

0*8-10 

3*1 

>1*0 

3*1 

Table 11 

Light Paths of Prisms 

Degree of Matching 

Percentage of 
InstrumentH 

per Cent. 

i 

1 

Examined 

0-1 

58 

1-2 1 

32 

2-3 1 

12*2 

3-4 1 

1*7 

4-6 

1*1 

Department of Physics, 
Univer/Bity of Sydney. 
29 May 1949. 

G. A. Harle. 
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A •Simple Device for Controlling 
Relative Humidity 

The scope of many teaching and research 
laboratories would be considerably enlarged by 
facilities for controlling the relative humidity 
(R.H.) of small enclosed spaces. While satis- 
factory humidity regulators are known, they 
usually involve expensive and elaborate appar- 
atus (Harper and Wylie, 1946). It is thought 
that some useful purpose would be served by 
drawing attention to, and reporting some 
€>xperience with, a simple and inexpensive 
device which can control R.H. within limits 
sufficiently precise for most biological work. 
No originality is claimed: the apparatus was 
apparently first described by Wallace and Bush- 
nell (1945) and appears not to be generally 
known. 

The device consists essentially of a container 
or bag made of cellulose acetate (CeAc) closed 
by a capillai-y tube and filled with mercury. 
A wire is sealed in to make connexion with the 
main mercury mass, and another is inserted in 
the capillary. Since CeAc is hygroscopic, 
expanding with increase in R.H., the operation 
of the system can readily be pictured. As the 
R.H. decreases, the bag contracts and mercury 
is forced up the capillary to make contact with 
the wire there. This may be made to operate 
a relay circuit which will activate a humidifier 
of any type. The R.H. will rise, and the bag 
relax, till the mercury falls away from the 
wire in the capillary, so shutting off the humidi- 
fier. The sensitivity may be varied by adjust- 
ing the relationship between the sizes of capil- 
lary and CeAc container. The instrument 
requires calibration against some standard, and 
it may be set for a desired R.H. by adjusting 
either the amount of mercury in the container 
or the level of the contact wire in the capillary. 

The form in which the author has used this 
device is shown in Figure 1. In order to give 
some stability to the instrument an open tube 
A of CeAc is sealed to two glass tubes B and ( 7 , 
of the same diameter. C carries a short length 
of capillary tubing D (approximately 1*5 mm. 
diameter) opening Into a cup E to hold excess 
mercury. One contact wire F is sealed in 
through C, and the second wire O is held from 
a screw supported by E. The lower tube B is 
continued upwards as a long prolongation H, 
leaving only a small annular space 7. This con- 
siderably reduces the amount of mercury re- 
quired, and also the strain on the CeAc-glass 
joints, and it has another effect to be referred 
to later. 

The CeAc cylinder was constructed from a 
discarded film from which the backing and 
emulsion were removed. The surface was 
roughened with fine emery cloth to increase 
sensitivity, and the final thickness was 0*17 
mm. In practice it was found advisable to 
construct the cylinder by winding the sheet of 
CeAc on a former of glass tubing cut from 
the same length of tubing as B and C. A cement 
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of CeAc in acetone was used and the joints 
were bound tightly with tape until completely 
dry. Insecure joints will readily break when 
the container is filled with mercury. 

Such an instrument has been in constant use 
during the last three years, and has given con- 
sistently excellent performance in controlling 
the humidity of a plant growth chamber of 
size 6x6x8 feet. Relative humidities ranged 
from 76% to 90%, temperature 24° to 25° C. 
Precise control of R.H. may often be limited by 
the adequacy of temperature control and the 
efficiency of humidification. Where these con- 
ditions were favourable, the control device 
maintained humidities to at least ± 1% R.H. 
over short periods (1 to 3 days) and to ±: 2% 
over long periods (several months). The 
actual relative humidities were measured by a 
motor-driven Assmann psych rometer, and also 
by calibrated mercury-in-steel wet-and-dry-bulb 
thermometers. The absence of marked drifts, 
even at such a high R.H. as 90%, contrasts 
favourably with the well known deficiencies of 
instruments employing hair as the hygroscopic 
agent. 

The sensitivity of the instrument, in terms of 
distance of displacement of the mercury in D 
foi‘ a given change in R.H., may be calculated 



from the volume of mercury displaced into E 
on removing the bag from a known R.H. to 
a known lower R.H. For an instrument of the 
dimensions shown, the sensitivity is almost 
unnecessarily high — of the order of 8 mm. per 
1% R.H. 

Two further features require comment. 
Wallace and Bushnell state ‘The humidistat 


will maintain any particular set for an in- 
definite period of time irrespective of the inter- 
vening humidities to which it is exposed’. Such 
has not been the author's experience. Irregular 
variations of 1% to 5% R.H. have been noted 
on re-equilibrating an instrument to relative 
humidities of 85% to 90% after sojourns in 
lower humidities (15% to 70%). To the author 
this is not so surprising as the smallness of the 
variations. Even with the CeAc supported on 
glass tubing, the system is far from rigid, and 
it is hardly to be expected that on successive 
occasions the CeAc will assume exactly the 
same geometric configuration, and hence enclose 
similar volumes of mercury, 

Wallace and Bushnell also state ‘The lumidi- 
stat is nearly linear for temperatures from 15° 
to 45° C.’. It is not clear whether this is 
intended to imply that (1) for a given set of 
the instrument the change in eqiiilibriii n R.H. 
obtained is pioportional to change in tempera- 
ture over the stated range, or (2) the effect of 
a given change in R.H. is proportional to the 
tempeiature obtaining over the stated tempera- 
ture range. 

The author has made no observations relative 
to the latter alternative, though from the 
properties of other hygroscopic materials it 
seems unlikely that this would be so. The 
former alternative would be expected to be 
true in so far as the coefficients of expansion 
of CeAc and mercury were constant over the 
stated range. Assuming an average value of 
1 X 10^ for the coefficient of linear expansion 
for CeAc (Modern Plastics Encyclopedia) , one 
may calculate for an instrument of the dimen 
sions of, and similai- to, Figure 1, but w'ithout 
the inner tube H, that a change of 5° C. will 
produce an alteration of 1-6% R.H. for a given 
set of the instrument. It is to be noted that the 
incorporation of glass into the system (with a 
coefficient of linear expansion only one-tenth to 
one-twentieth that of CeAc) combined with the 
consequent reduction in volume of the mercury, 
opei*ates to increase this value. The corres- 
ponding calculation gives a value of 2-7% R.H. 
for a 5° C. temper^ature change. This is in 
good agreement with an observed fall in R.H. 
from 90% to 88% on raising the temperature 
from 25° C. to 30° C. Since the instrument 
requires to be set for each required R.H., this 
tempei'ature sensitivity is not a severe disad- 
vantage; but if an instrument were required 
strictly non-sensitive to temperature, it should 
be feasible to construct one by making the pro- 
longation H out of a material with a compen- 
sating coefficient of expansion higher than that 
of CeAc. (Another plastic would do.) 


Some defects 

of 

the device should 

be 

mentioned: 





1. It suffers, 

of 

cour-se, from 

all 

the 

deficiencies inherent 

in any on-off 

type 

of 


control. 

2. Similarly, it is attended by troubles com- 
mon to instruments using mercury as a make- 
and-br*eak mechanism in non-inert atmos- 
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pheres. Even purified mercury, after some 
months, will tend to leave ‘tails’ in the 
capillary tube. The formation of scum from 
arcins can be retarded by placing a small 
condenser J across the contacts. The high 
sensitivity, however, allows the use of a 
capillary tube of relatively large diameter; 
this facilitates cleaning when it becomes 
necessary. 

3. The device lequires setting against known 
relative humidities for each combination of 
cond itions required. 

It is not claimed that the instrument, as 
described, is in its most useful form; e.g., 
different shapes would probably he more 
sensitive, and the inclusion of a side arm and 
screw plunger at K to make a variable reservoir 
of mercury would greatly facilitate changing 
settings. 

L. A. T. Baixari).* 

Waite Agricultural Resea rcli Institute, 

University of Adelaide. 

11 July 1949. 
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Paper Chromatography of Some Metals 

In previous papers (Lederer, 1948, 1949) the 
use of butanol saturated with In aqueous 
hydrochloric acid as a solvent in paper chroma- 
tography was described for a number of 
separations. The separation of aluminium 
from other metals was achieved by several 
workers by the use of this and other solvents 
(Arden and coll., 1948; Lacourt and coll., 

* Now Principal Physiologi.m, Division of Plant 
IndiLstry, C.S.1.R.(4. 


Metallic Ion i Kf 


1949; Osborn and Jewsbury, 1949). In this 
letter a few additional Rf values are given 
for butanol saturated with In.HCL, which are 
a continuation of the Rf table published 
previously (Lederer, 1949). A number of 
reagents besides HyS were necessary to reveal 
most of the metals here examined. 

In the table below, the Rf values, colour 
reactions, and reagents used, are listed for a 
number of metallic ions. The technique, as 
previously, is that of Williams and KirPy 
(1948). By the use of this solvent, trivalent 
thallium can be separated from all metals 
except gold and mercury. Beryllium is detected 
by spraying with ammoniacal solution of 
quinalizarin, which gives a sensitive blue 
colour. The Rf value is close to that obtained 
by Osborn (1949) in a similar solvent. 
Chromium, however, can not be separated from 
aluminium, nor indium from beryllium. The 
rare earths so far examined all give low Rr 
values, and even after developing some pairs 
for eleven days no complete separation could 
be obtained in this solvent. 

Zinc, can be detected with dithiozone, but 
the reaction is not reliable, since the filter 
paper contains copper, which gives the same 
leaction. The reference line for the Rr values 
is the border of the aqueous front. 

These studies are pursued not only to obtain 
better separations of complex mixtines. but 
also because the partition coefficient of an ion 
is a fundamental property, comparable with 
the melting point of organic substances; and 
it is intended to obtain comparative data for 
all metals. Work with other metals is in 
progress. 

Mk’Iiaki. Lkdkrkr. 

Chemistry Department, 

Sydney Technical (College. 

4 October 1949. 
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Views 


The National University 

Theru have lieen in recent years nnmei-ous 
theoretical attempts to plan science. They 
ranRC in scoi)e fiom Bernal’s ‘The Social 
FnncUon of Science’ jo Dr. Worrall’s disinission 
during? the A.N.Z A.A.S. meeting at Hobart in 
January, 1949 (This Joi knai., 11, 197). What 
is not so .i;enerally r<*alized is that we 
have just -seen the result of one attempt to 
idan scieiKM' and are at piesent witnessing tlie 
culmination of >et anothei attempt. The 
attempt of Adolf Hitler failed as miseiably as 
did the att('mpt by the Rop(' of Rome in 1633. 
Hitler i»lanned his science on the assumption 
that Nordic (oi- Aryan) .scienc(‘ was all that 
mattered. By this blund(‘r lie lost the war. In 
Soviet Hu.«sia science is jilanned along two 
lines. Pdist, it must confoiin. outwardly at 
least, to orthodox Communist creed. Thi.s 
means that any ladically new deiiarture such as 
relativity, (luantum mechanics or the chromo- 
soiiK' tlieory of iHU’cdity is automatically 
suspect. ’Phe least harmful result of this 
type of planning is a delay in the scientific 
(‘ffort, whilst such ‘fundamentar questions are 
being decid(‘d. We of the Westein World should 
be thankful that the battle against this type 
of planning was won for us by (lalileo and 
T. H. Huxley. 

The second line along wdiich Soviet Science 
is planned is the ‘humanitarian’ line, advocated 
so strongly by Dr. Woriall. There is no doubt 
that Marshal Stalin and Trofim Denisovitch 
Lysenko ( 1949) aie filled with ‘humanitarian 
ambitions’ wdiich are ‘deep and overwhelming’. 
Lysenko is filled with the righteous aim to 
make two blades of grass grow wliere none 
grew before, for the ultimate benefit and 
glory of the Russian proletariat. Marshal 
Stalin is ready to help all he can. He provides 
the necessary adjuncts to such planning — the 
scurrilous ballyhoo in Pravda, the concentra- 
tion camps, etc., for those Russian scientists 
who exercise their Galilean right to criticize 
any statement by means of that scientific 
technique which we have inherited and learnt 
from Roger Bacon, Cranmer, Oliver CromweB 
and Karl Marx. 

It is, of course, unlikely that any planning 
of science in Australia would lead to such 


disastrous results: but it is always as well 
to realize that planning in .some countries and 
at certain times has led to results diametrically 
opposite to those the sincere plannei's may have 
desired. There is. however, a widespread 
feeling of uneasiness among Australian 
.scientists about the very foundations of their 
1 (^search and Univf'rsity organizations. This 
feeling was aptly expiessed by Professor Ward 
at the recent discussion on ‘The Place of the 
National University’ during the recent 
A.N.Z.A.A.S. meeting. The same disquiet is 
shown in Professor Matheson’s ( 1949) dis- 
mission of ‘Engineej ing Reseai’ch in Austi’alia’. 
(This JoruxAL, II. 194, 1949). There ai*e 
several reasons foi' this feeling of uneasiness. 
As Sir John Medley points out, the ilue of 
lesearch is already ajipieciated in its .lefence 
and medical and agricultural aspects. He 
maintains (luite (‘Oirectly that r(‘search is also 
an educational nec('ssity. I'he trouble with 
su(‘h omnibus woids as ‘('ducation’ is that they 
have so many meanings. In this inodein wairld, 
before any research can be done, our political 
leaders have to lie convinced of the supreme 
importanci' of reseaic-h. Education foi‘ a 
politician probably means something very 
different from what it does for so experienced 
an educationist as Sir .lohn. We scientists 
and other research workers have to emphasize 
tliat research satisfies one of the vital 
functions — call it intidlect ual, aesthetic or 
what you w’ill of tlie human siiirit. This 
may be a dilTicult idea to get across to a bal'd- 
headed politician. But from its flow all the 
benefits of applied science, and there can he 
little r(‘al liop»' foi' Australian Universities 
and Reseai'ch until this idea is got across. 

J’hat this dominating idea is still completely 
unappreciated is shown woll enough by the 
terms under wdiich the National Pniversity is 
set up. To begin witii. it will contain only 
schools of Medicine, Physical Scie'nc(\ Social 
Science and Pacific Studies (which last tw’O 
are, 1 presume, of recent American origin but 
of doubtful parentage). The attitude seems 
to be: ‘Away with all such useless occupations 
as the study of Greek, systiunatic botany, 
philosophy or chromosomes!’. 

Now’ Australasia has produced one supremely 
great research worker — the late Lord Riithei'- 
ford. Uie reqiiiiements foi’ his ‘dilettante’ 
w’ork, when he began it, were few. He required 
the association of kindred ‘useless’ minds — 
minds inteiested simply in knowiedge for its 
owui sake. His apparatus he made out of 
string and sealing wax and bits of metal and 
glass tubing. He had to leave Australasia to 
find even these few things. It may be that 
surfing and shet'p farming are incompatible, 
for reasons at present unknowm to our ‘social 
scientists', with the highest exercise of the 
human intellect. I do not think so. But we 
have to face the fact that, thanks to the efforts 
of our sincere planners, the National University 
is set on a course which can only be descril)ed 
as that of applied science. We academic 
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scientists can have no quarrel with any Increase 
in the quality and quantity of applied science 
in Australia. It is needed. But it will be a 
major tragedy if the keystone of our national 
academic structure, our National University, 
becomes a University of Technology. 

H. N. Barber. 

University of Tasmania, 

October 1949. 
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ScientiiU and Publicity 

I have been invited to comment on a letter, 
appearing in This Journal, 12 (1949), 35, 
the subject of which seems to me of vital 
importance to all people. The rate of develop- 
ment in science, and in the technological 
processes which follow, are so far ahead of 
human adaptation to the changes brought 
about by them that we are ruled by our 
environment, not rulers of it. It is the duty 
of scientists to minimize the lag between 
advances in knowledge and public appreciation 
of the significance of such advances to our 
lives. 

Two aspects of the Science Association’s 
letter appear to need comment: the organization 
of the publicity services and their scope. 

With regard to the former of these, I quite 
agree with the criticisms made. While not 
excusing the shortcomings at Hobart, it must 
be pointed out that this was the first Congress 
for which a Publicity Officer had been 
appointed. This was some advance on arrange- 
ments at previous Congresses where reports 
were issued by the General Secretary or just 
left to chance. Right from the start of the 
Hobart Congress it was apparent that 
publicity services should have been highly 
organized, from the points of view of both the 
Press and the Association. The Press wanted 
news and more news: the Association couldn’t 
cope with their demands chiefly because there 
was not the organization within the Congress 
to provide the news. On the other hand, 
because Press staffs were non-scientists in 
general, appreciation of fundamental problems 
was restricted and the news tended to deal with 
details rather than with general issues. In a 
report to the Association last April on 
publicity services at the Hobart Congress I 
suggested that these difficulties might be 
resolved by (a) creating the office of Honorary 
Publicity Secretary in the Association, (b) 
inviting the Press to appoint an officer with 
scientific qualifications to assist the Honorary 
Publicity Secretary at Congresses, and (c) 
arranging publicity channels within the 
Congress organization to provide information 
about its proceedings. 


The other matter of importance is the scope 
of publicity services for science. I suggest 
that such publicity should be continuous, not 
just given attention at the time of Congresses. 
The work of increasing public awareness of the 
results of science should go on all the time and 
the appointment of a Publicity Secretary would 
provide a channel between science and the 
community. 

N. J. B. Plomley, 

Press Liaison Officer, 

Hobart Science Congress. 
Queen Victoria Museum, 

Launceston. 

August 1949. 


Reviews 


Agriculture 

Corn and Corn Growing. Fifth edition. By 
Henry A. Wallace and Earl N. Bressman. 
(New York: John Wiley; London: Chap- 
man and Hall. 424 pp., 64 text-figs., photos 
and maps, 46 tables. 5i"x8".) Price, 
$4.50. 

This new edition deals with the history of 
corn as far as is known from its mysterious 
origin to the present day varieties and hybrids. 
A chapter is devoted to the importance of corn, 
which, coupled with a very fine chapter on 
corn products and their uses, gives a good 
overall picture of the value of corn to the 
world. Corn breeding is adequately covered and 
includes sections on hybrid corn development, 
giving clear definitions of each step in the 
procedure. A chapter on corn genetics bolsters 
up the study of corn breeding, but may have 
been better placed to precede the chapter on 
breeding. A short chapter is devoted to the 
classification of corn. A useful chapter Includes 
the germination and food requirements of the 
corn plant; it is followed by a series of 
chapters which deal with cultivation, from 
preparation of land to harvesting, embodying 
such problems as weed control, insect pests and 
their control, (Black Beetle is not mentioned.) 

Whole chapters are given to Pop corn and 
Waxy corn; further chapters to cost of pro- 
duction, marketing and community problems 
which are mainly of American application but 
which give food for thought in the further 
development of corn In Australia. Of particular 
interest is the extent to which Hybrid Corn 
has grown in America. In 1933, 0 1 per cent, 
of the total average in U.S.A. was sown with 
Hybrid seed, in 1947 it had risen to 71*4 per 
cent. 

The book could well find a place in the 
libraries of Universities, Agricultural Colleges 
and Schools as a book for supplementary 
reading. The chapters devoted to breeding, 
genetics, culture and uses would be of value 
under Australian conditions. A well selected 
glossary of terms is given, and a wide range 
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of corn statistics. The book is well and clearly 
written and the type is good. Illustrations are 
apt and well defined. 

J. 0. Smith. 

The Potato. By W. G. Burton. (London: 
Chapman and Hall, 1948. 319 pp., 25 text- 

figs., 67 tables, 8i"x5J".) English price, 
£1. 5«. 

Dr. Burton has brought together the results 
of researchers, diffused through the literature, 
of physiological studies on the yield and 
composition of the potato. The subject is 
approached from the viewpoint of a plant 
pathologist. 

Two chapters deal briefiy with the origin 
and history of introduction of the potato into 
the British Isles, and the potato varieties grown 
there. The varieties more commonly grown in 
Australia (Factor, Up-to-Date, Brownell, 
Bismark and Carmen, and the new varieties 
Katahdin, Sebago) are considered only in later 
chapters. Of the ten chapters, four are con- 
cerned with factors infiucncing yield and 
composition. These treat, firstly, the effect of 
climate, length of growing season and soil 
type; then, manuring; then, effects of diseases 
and pests upon yield; and finally, variety of 
potato, source and characteristics of seed and 
spacing. 

Following chapters deal with distribution 
and composition of the dry matter in the tuber; 
nutritive value; cooking quality; and storage. 
Appendices include the uses of the potato 
other than for human consumption; and specific 
gravity as a guide to the content of dry matter 
and of starch. 

There are good photomicrographs of pith and 
raw tuber, cells of cortex and pith in fully 
cooked tubers, and spray-dried mashed potato 
powder. A figure showing the underground 
parts of a potato plant morphology would have 
been greatly enhanced if it had been a photo- 
graph instead of a line drawing. 

The book is essentially for reference, and as 
such will be useful to agronomists and food 
technologists, as well as to dietitians. 

N. H. White. 


Anthropology 

Man in the Primitive World. An Introduction 
to Anthropology. By E. A. Hoebel. (New 
York: McGraw-Hill, 1949. 543 + xii pp., 

73 text-figs, and photos.) Price, $5.00. 

Professor Hoebel has produced a much needed 
introduction to Anthropology. This book 
really is suitable for students beginning their 
University courses in the subject, and for 
specialists in other fields who desire a 
general account of the scope and subject matter 
of Anthropology. It is up to date — a feature 
of some significance in the parts dealing 
briefly but soundly with human origins, fossil 
man, the stone ages and ‘race and culture'. 
The largest part of the book provides an 
adequate introduction to the study of primitive 


society, concerning such general topics as 
Subsistence and Crafts, Marriage and Kin, 
Status and Social Role, Property, Social 
Control and Religion. The reader is made 
familiar in an interesting manner with the 
terms used in, and with the concepts and 
problems of, Social Anthropology. Reference 
is also made to some of the important theories 
and controversies, in suitable contexts. 

There are several specially good sections, 
such as those on Housing and Art, and on the 
Family and Marriage. The author’s themes 
that marriage makes the world safe for the 
family, and that social order and promiscuity 
do not mix, are important from the functional 
point of view. 

The final part of the book, ‘Socit ^ and 
Culture’, pp. 425-494, is an exception to its 
general ‘first-year’ character. The problems of 
‘Society and Culture’, of ‘Culture-Areas', of 
‘Personality and (Culture’, of ‘Invention and 
Diffusion’ and of ‘C’ultural Evolution' are more 
advanced. In any case, they are rightly put at 
the end of the book, and so can be studied when 
required. 

In commending this book as an introductory 
text-book, to be used along with lectures, one 
does not vouch for its accuracy in all details. A 
writer covering such a wide field in scope and 
content, and moving over most of the face of 
the earth, is apt to slip in generalizing about 
customs and institutions of particular peoples 
in whose cultures he has not specialized. The 
reviewer could point out several examples of 
what appear to be inaccurate or unsatisfactory 
statements and generalizations with regard to 
the Australian Aborigines, and is doing so in 
Oceania (Vol. .^0, No. 2 ) ; but these can easily be 
corrected by the lecturer, and are only a slight 
blemish on a most valuable and commendable 
introductory text-book. 

A. P. Elkin. 


Biochemistry 

Manlal of Practical Biochemistry, for 
Medical Students. By Mark L. Mitchell. 
(Adelaide: The Hassell Press, 1949. 181 pp. 
5i" X Si"). 

This book is divided into two sections: Part 1 
on Qualitative Analysis and Part 2 on Quan- 
titative Analysis. The expressed intention of 
the author is to provide a suitable manual for 
use by medical students studying biochemistry 
at the University of Adelaide. This has been 
accomplished and more. The contents display 
material suitable for students of other faculties 
(including Science) where instruction in 
fundamental physiological chemistry is needed. 

The methods are supplemented by notes (in 
small type) on principles and points of 
technique. The text is preceded by general 
laboratory instructions which, although 
commonplace, are invaluable in the conduct of 
any laboratory: if followed, the work of the 
students and demonstrators is considerably 
lightened and much more valuable. 
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It is felt that the distinction between cc. and 
ml which the author makes (page 4) should 
have been logically developed or not used at 
all; formulae for simple compounds could have 
been used throughout in place of the incon- 
sistency of giving the formulae in some cases 
(H.SO,), writing out the name in full (sodium 
hydroxide) oi* writing an abbreviation (pot. 
ferricyanide) , Further, the use of alternate 
blank pages foi- the recording of qualitative 
results (page 3) is an invitation to the student 
to neglect the proper use of a practical note- 
book, which must be regarded as an integral 
part of any practical work, whethei- quan- 
titative or qualitative. 

The work covered in the text includes that 
generally regarded as necessaiy to give a 
knowledge of the properties and quantitative 
determination of compounds of clinical interest. 
Professor Mitchell has succeeded in producing 
an attractively set-out book which can be highly 
recommended to all students of biochemistry. 

G Koiu’f K Hr M eiiuKY. 


Botany 

Lm E’oi TrR.\(jn kt lf-s SrnsT.\ .\( u<:s i>k (htois- 
sA.NCF. SY'STiiKTiqi Fw. By E. J. B. Verlcyen. 
(Antwerp: University of Belgium, 1948. 
214 pp.. 85 tables, 37 plates. 8i"xll", 
paper covers ) . 1,000 copies, foi* private 

distribution. 

In this publication Dr. Verleyen, Director of 
the Botanical Garden of Antwerp, gives a very 
detailed I’ecord of his researches on the mode 
of action and the employment of plant-growth 
regulators in the propagation by cuttings of 
species and vaiieties of conifer, chrysan- 
themum and other horticultural plants. 
Special consideration is given to indoleacetic 
acid and naphthaleneacetic acid, and the experi- 
ments cover about 30,000 cuttings. The report 
on his own investigations is preceded by a 
critical examination of previous work on the 
origin of adventitious roots and the use of 
synthetic growth substances in the rooting of 
cuttings. An excellent bibliography is included, 
as well as a detailed summary in seven 
European languages. 

Dr. Verleyen concludes that, in the present 
stage of knowledge, only hypothesis can be put 
forward, to explain the manner of action of 
growth substances in inducing root formation; 
and that a very marked improvement can be 
obtained in the rooting of horticultural plants 
by the use of plant-growth regulators, particu- 
larly by stronger dosing of the cuttings for a 
lesser time than hitherto recommended by 
other investigators. There are, however, dif- 
ferences in the results obtained from one 
species to another, and even from one variety 
to another, which clearly show the important 
influence of internal factors, irrespective of 
the decisive influence of external conditions 
such as* source of cuttings and propagation 
methods. 

C. J. Magee. 


Chemistry 

PlUH.HFS Kl^a'FXTS l)F F.V (UlKOM .Yl'OOllAPIlIF. 

Premiere Par tie: Chimie Organ ique et Bio- 
logique. First edition. By Edgar Lederer. 
(Paris: Hermann et Cie, 1949. 146 pp., 19 

text-figs. 6^' X 10".) 

In this book Dr. Ledeiet reviews the litera- 
tuie on chromatogjaphy of the last ten years. 
The text includes contributions up to September 
1948, but important papers published up to 
Apiil 1949 are added to the relevant chapters 
in footnotes. 

The more recent advances of the European 
schools are veiy well discussed, especially the 
work of Claesson and Tiselius, which receives 
only short mention in other monographs on this 
subject. Relatively short chapters are devoted 
to new apparatus and modifications of Tswett’s 
technique. The chapter on adsorbants dis- 
cusses fully the methods for the standardization 
of adsorbants. 

The nic'iin portion of the book constitutes the 
chapter on novel applications of chromato- 
graphy, This is discussed in relation to the 
compounds chromatogiaphed. Seventeen head- 
ings deal with almost any type of compound. 
Paitition chromatography both in columns and 
on i>aper is included in each section; amongst 
the figures in the text are photographs of paper 
chromatograms and of the apj)ajatus used foi' 
paper chromatography at the Institute de Bio- 
logic Physico-Chimique. An interesting chap- 
ter is devoted to secondary reactions between 
the adsorbent and the adsorbed compound. Tlie 
book concludes with a short biography of Michel 
Tswett, the inventor of chiomatograpliy. 

This book is not only of great value to the 
chemist with a reading knowledge of French: 
even without the knowledge of this language it 
is invaluable as a liteiature survey consisting 
of 538 references. By referring to it the je- 
search worker in any part of organic and bio- 
chemistry is able to obtain a sumrnaiy of the 
applications of chromatograi)hy in his pur 
ticular field. 

Mien.vFF Lfdfufu. 

Rfcfxt Ai)Va.\( fs i.\ Oiujank Chfmistky. 
Volume 3. Seventh edition. By A. W. 
Stewart and H. Graham. (387 pp., text- 
figs., 2 plates. 4|" x 7".) English price, 
£3. 3.S-. 

The growth of organic chemistry continues 
iU such an increasing rate that one is apt to feel 
overwhelmed by the enormous volume of pub- 
lished material. Short up-to-date accounts of 
selected topics are therefore of inestimable 
value, and the appearance of this volume of a 
well known and standard work will be wel- 
comed by many and will scarcely need com- 
mendation. Because of the many important 
advances, the edition has been rearranged as 
Volumes 2 and 3; Volume 1, which can no 
longer be regarded as dealing with recent 
advances, being now out of print. 
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The volume maintains the standards set by 
previous editions. Much new material has been 
added and several new chapters incorporated. 
The scope may be gauged by the following list 
of chapters: The Bile Acids and Sterols; Vita- 
mins; The Hormones; The Cardiac Aglycones; 
Some Natural Porphyrins; The Azaporphyrins; 
Synthetic High Polymers; Rubber; Some Deu- 
tero-Organic Compounds; ’Isomerism in Cyclic 
Compounds; The Diphenyl Problem; Some 
Aspects of Stereochemistry; New Organo- 
Alkali Compounds; Cases of Abnormal Valency; 
Structural Formulae and their Failings; Some 
Applications of Electronics to Organic Chemis- 
try and Some Unsolved Problems. In addition, 
there are appendices on the synthesis of vita- 
min A and of folic acid. The subjects are dis- 
cussed in an easy, readable style and the more 
important references are cited. Graphical for- 
mulae are frequently used and the index 
appears to be adequate. 

E. Ritchie. 


Coal 

Technology of the Fischer-Tropsch ProceSvS. 
By B. H. Weil and J. C. Lane. (London: 
Constable, 1949. 248 pp., 19 text-figs., 

24 tables. x 8J".) English price, 

22.S. 6d. 

The authors have provided an urgently 
needed text-book on a highly scientific and 
specialized industrial process, which is under- 
going rapid development because of shortages 
and dwindling resources of natural petroleum. 
The future demands for liquid fuel must be 
met, at least in part, by synthetic production 
from raw materials of which there are very 
large reserves. The Fischer-Tropsch process, 
which consists essentially of catalytic hydro- 
genation and polymerization of carbon mon- 
oxide, is as yet the most promising process for 
production of synthetic liquid fuels. It also 
offers, through aromatization, a means of large- 
scale production of almost any organic com- 
pound, from ‘coal, water and air’. 

A great deal of research and industrial 
development has been carried out on all aspects 
of the Fischer-Tropsch process. Previously, the 
results of thi^ woiic could be found only in 
individual papers and specialized contributions. 
With the publication of The Technology of the 
Fischer-Tropsch Process a general text-book 
becomes available, dealing adequately and com- 
prehensively with all of its diverse aspects. 
The authors deal also with the present situa- 
tion regarding liquid-fuel resources, and with 
the economy of the process. They give valuable 
appendices of Fischer-Tropsch patents, and a 
general bibliography. 

In addition to providing a source of essential 
data and specialized information for those 
actively engaged in research on the Fischer- 
Tropsch process and its industrial applications, 
the book serves as an excellent introduction to 
the technology of synthetic petroleum. 

J. A. Dulhunty. 


Genetics 

Dictionary of Genetics. By R. L. Knight. 
(Waltham, Mass.: Chronica Botanica; 
Melbourne: N. H. Seward, 1948. 183 pp. 

6" X 9".) Price. $4.50. 

The terminology in any lapidly developing 
basic science is bound to undergo many con- 
fusing changes. Old words are continually being 
more accurately defined and new words are 
being coined to describe new or better-under- 
stood phenomena. In genetics as well as in 
other biological sciences the non-specialist can 
sometimes justly claim that all tliese changes 
appear to have made confusion worse con- 
founded. There is, thus, a need for th pro- 
duction of glossaries and dictionaries dv ining 
terms used in special branches of science. 

Dr. Knight’s book performs these functions 
in a competent way for genetics, defining over 
2,500 terms. There are, however, two points 
which seem to require some clarification. The 
first is the method of selection of terms to be 
defined. For example, it may be interesting 
to know that ‘equilenin’ is ‘a hormone found 
in the urine of pregnant mares', but the gene- 
tical significance of this piece of information is 
not immediately apparent. Whilst there is no 
doubt that genetics is contributing to the solu- 
tion of many biochemical problems, it is doubt- 
ful whether it is necessary to devote so much 
attention to the partial definition of sex- 
hormones, vitamins, etc., in this dictionary. 
Incidentally the definition of hormone given is 
incorrect in two respects. 

The second point is that dictionaries such as 
Knight’s could be expected to play an important 
part in the standardization of terminology. 
This could be done by indicating which terms 
are obsolete or obsolescent. Such terms as 
‘cytodiaeresis’ and ‘karyokinesis’ (for mitosis) 
may, indeed, be of interest to the student of 
the morbid anatomy of language, but it seems 
hardly necessary to define such antique mon- 
strosities and scarcely to indicate they are 
obsolete. It is, perhaps, too much to expect 
one man to attempt such adjudication in many 
cases of synonymous terms. It will be interest- 
ing to see what the recent International Con- 
gress of Genetics has made of these problems 
in its discussions on terminology in Genetics. 

H. N. Barber. 

Nuclear Physics 

Radioactive Measurements with Nuclear 
Emih.sions. By Herman Yagoda. (New 
York: John Wiley, 1949. 356 pp.. 75 text- 

figs., bibliography, 6" x 9".) Price, $5.00. 

Few devices have been more fruitful in the 
development of science in nearly all its branches 
than the photographic plate. It is difficult to 
imagine how, for example, spectroscopy, astro- 
nomy, or X-ray crystal structure analysis would 
have fared without its aid. That the potenti- 
alities of the photographic plate are still far 
from being exhausted is clearly evident from 
this book. 
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A fine-grained, thick-layered emulsion, carry 
ing much silver bromide and but little gelatin, 
is in many respects equivalent to a Wilson 
cloud chamber in its ability to distinguish 
between the tracks of densely ionizing particles. 
‘It permits the differentiation of the tracks pro- 
duced by mesons, protons, tritons, deuterons, 
o-particles and fission fragments. . . . The simple 
measurement of track length permits an accu- 
rate measure of particle energy.’ Because such 
an emulsion may be immensely useful in the 
study of the mechanism of nuclear reactions, 
it is called a ‘nuclear emulsion’. This is, how- 
ever, not its only field of application. It may 
also be used in the autoradiography of minerals, 
metals, crystals, and plant and animal tissues 
containing radioactive tracer atoms. 

Dr. Yagoda sets out ‘to describe, co-ordinate 
and define the limitations of this simple method 
of instrumentation’ — a task which he has done 
notably well. The book will interest not only 
nuclear physicists and radiochemists, but inves- 
tigators in the field of mineralogy, crystallo- 
graphy, biology and metallurgy. Special atten- 
tion is given to both a- and i^i-ray autoradio- 
graphy. The whole work is very fully docu- 
mented, containing some 700 references. 

To anyone either setting out to use, or merely 
interested in the use of, photographic emulsion 
to study the phenomena of radioactivity, this 
book will be invaluable. Printing and illustra- 
tions are extremely well done. 

D. P. Meixor. 


Book Notices 

The Practice of Soil Conservation in the British 
Colonial Pmpirh. By Sir Harold A. Tempany. 
(Commonwealth Bureau of Soil Science, Tech- 
nical Communication No. 45, 1949. 106 pp., 

many text-fiR^ures and photos. Obtainable from 
C.A.B. Liaison Officer, 314 Albert St., East 
Melbourne. C.2.) Price, 12». Gd. 

This is the first detailed account of the progress 
of soil conservation and erosion control in the 
British Colonies as a whole. The author has had 
wide experience both in the Colonial Office and In 
different colonies. He has been in communication 
with the Directors of Agriculture in the territories 
dealt with, and has thus included up-to-date 
material from unpublished records, and from pub- 
lished sources not easily accessible. 

He remarks that there is ‘growing realization 
that conservation measures should not be regarded 
as sej>arate ends in them.selves, but must be in- 
tegrated into systems of husbandry capable of main- 
taining and enhancing soil fertility’. To a great 
extent the future of many of the colonies depends 
on how successfully they solve problems of erosion. 

Growth Substances and Their Practical Import- 
ance IN Horticulture. By H. L. Pearse. 
(Commonwealth Bureau of Horticulture and 
Plantation Crops, Technical Communication 
No. 20, 1948. 233 pp. Obtainable from C.A.B. 

Liaison Officer, ,314 Albert St., East Melbourne, 
C.2.) Price. 15s. 8d. 

The information on the use of plant hormones, 
which was previously published by Pearse as T.C. 
No. 12, has been brought up to date in this review. 
It deals adequately with the history of the new 
developments. The use of growth substances in 
vegetative propagation is covered in detail, and Is 


strengthened by the inclusion of an index of 
seventy-eight pages Jisting typical results obtained 
with cuttings of various species. Sections are 

devoted to the treatment of seed and seedlings, and 
the treatment of growing plants. The use of 

growth-substances in inducing parthenocarpic 
development of fruits is dealt with at length. The 
interesting results obtained with tomatoes and other 
fruiting plants are described, with note-s on other 
aspects of such treatments. The chapter on the 
use of growth substances as selective weed-killers 
is of particular interest to Australian agricultura- 
lists generally. Questions of the prevention of 
sprout development in potatoes, and the retardation 
of flowering to escape frost injury, are dealt with 
comprehensively. The text is supported by a com- 
prehensive bibliography. 


Basic Electrical Engineering. By (ieorge F. 
Corcoran. (New York: John Wiley and Sons: 
London: Chapman and Hall, 1949. 449 pp., 

numerous text figs. G" x U".) Price, .i;4.r»0. 

The name of this hook is misleading, as it hardly 
.scratches the .skin of electrical engineering. It 
is, rather, a treatise on the principles of applied 
physics which form the basis of electrical engineer- 
ing. It has a liberal supply of numerical examples, 
and might well be read by students who intend to 
c^mbark on an engineering course. 


A Noth on the Polar Diagrams of Tioxo Wire 
AND Horizontal Rhombic Aerial.s. D.S.I.R., 
Radio Research Special Report No 1 6 
(London: H.M.S.O., 1948.) Price, 9d. 

Calculation of the polar diagrams of long-wire 
or rhombic aerials has been made from time to 
time in particular cases and is a long and labori- 
ous task. This note presents a simiile theory of 
long-wire and rhombic aerials in such a manner 
that the physical principles Involved may he 
readily understood and the results aiiplied to 
.sviecial or new systems. From the appropriate 
polar diagram obtained, an accurate polar dia- 
gram can then be derived at critical points (e.g., 
maxima and minima) by considering second-order 
effects. Design charts for this purpo.se are in- 
cluded. 

The methods described may easily he applied 
to other types of long-wire aerial and linear 
arrays, and are particularly useful for calculation 
coverage areas for E or F region reflections in 
the ionosphere. 


I.VVESTIGATIONS OF HUMAN REQUIREMENTS FOR B- 
coMPLBx Vitamins. By M. K. Horwitt, E. 
Liehert, O. Kreisler, and I'hyllis Wittman. 
(Washington, D.C. : Bulletin of the National 
Research Council, No. 116. 1948. 106 pp., 

10" X 7".) Price, $1.00. 

The bulletin deals mainly with the effects of 
variation of intake of B-compIex vitamins in the 
diet of mental patients. Evidehce of the ill 
effects of thiamin deficiency were conclusive, 
but there was no indication that generous allow- 
ances were of any value In treatment. Evidence 
with regard to other members of the B-complex 
was inconclusive. The summary and general con- 
clusions are contributed by R. D. Williams, E. S. G. 
Barron, G. Elvehjem, and M. K. Horwitt. 


Rbcommendbid Dietary Allowances, Revised 1948. 
IJ.S.A. Pood and Nutrition Board. (Washing- 
ton, D.C. : National Research Council Reprint 
and Circular Series No. 129, October 1948. 
31 pp., 10" X 7".) Price, $0.25. 

One the whole, the recommendations of the 
Board have not been changed except for a slight 
increase for calcium (to 10 gm. per day per man). 
The discussion of the recommended values has 
been extended and brought up to date. Represen- 
tative meals containing the recommended allow- 
ances are now included, and a further list of 
references is given. 
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Evolution in Action* 

H. N. Barber* 

It is an old gibe that evolution and par- 
ticularly natural selection have never been 
observed in action. Until a few years ago the 
palaeontologist could give the most detailed 
picture ol evolution in certain exceptionally 
well preserved groups of organisms. The 
classical work on the Ammonites with the 
gradually increasing complexity of the shape 
of the shell and the sutural folds, followed 
by a return to the simple type and the final 
extinction, seems to many people the best and 
most direct evidence for evolution. Or again, 
the gradual development of the horse’s hoof 
through EnhippuH, Mesohippus and all the 
other fossil liippos seems a much clearer and 
more vivid demonsl lation and proof of evolu- 
tion than even those of Charles Dai-win. 

This sort of work, important as it is, 
remained, until a few years ago, essentially a 
picture-book story of evolution. What moves 
the picture had remained, so far as the palae- 
ontologist was concerned, as mysterious as 
ever. In fact, the grand sweep portiayed in 
these historical studies has made many workers 
fall back on a Bergson ian 'elan vitaU‘\ 'ortlio- 
genesis’ or other useless entelechies. Any sort 
of mechanism seems too crude to explain the 
nicety of adaptation, or the beauty and tragedy 
of the stories of past evolution in action. 

This emotional reaction is by no means 
limited to palaeontologists. It is shown by 
many excellent biologists whose fields of work 
lead them to study the contrivances by which 
orchids are pollinated, or by which spiders 
catch their prey, or by which the wonderfully 
varied collection of animals survives under 
almost any stone of a rocky seashore. How' 
can such infinite diversity have been derived 
by an almost blind natural selection acting on 
completely blind mutation? Far better to 
follow George Bernard Shaw and Marshal 
Stalin and postulate a purposive Lamarckian 
adaptation process. 

The same problem is at the root of many 
of the political ills in this one world of ours. 
Herr Hitler believed he could control human 

* Evolution. J’ublished quarterly by the Society 
for the Study of Evolution, Prince and Lemon Sts.. 
Lancaster, l*a., U.S.A., and the Chicago Natural 
History Museum, Chicago 5, 111., U.S.A. Subscrip- 
tion for non-members of the Society, $6.00 a year, 
payable to Lancaster or Chicago. Editorial com- 
munications to be sent to the Editor, at the 
American Museum of Natural History, New York 
24, U.S.A. Volume 1 commenced in March 1947. 

t H. N. Barber, Professor of Botany, University 
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evolution. His methods were those of a ruth- 
less stockbreeder. He decided on his ideal 
type and aimed to exterminate the rest. 
Marshal Stalin also believes he knows the 
answer. As Rousseau wrote in 1754, ‘man is 
naturally good and only by institutions is he 
made bad’; so th(‘ Communists belie i^e that 
man in a socialist society would be th* perfect 
communist, and this formula, judging by the 
remarks of Lysenko (1949) and Marshal Stalin, 
is the all-powerful formula for directing human 
evolution by the controlled change of human 
heredity. No intractable genes can resist this 
Soviet indoctrination. If they do. there is 
always the concentration camp in the last 
resort. The British and the Americans, as 
might have been guessed, aie, on the other 
hand, hardly conscious that there is a problem. 
For Americans the problem was solved by 
Thomas Jeffeison’s immortal words in 1776; 
‘We hold these truths to be self-evident, that 
all men are created equal. . . .’. The British 
view is aptly summarized by Bertrand Russell 
in his recent broadcast talks, the Reith lec- 
tures. He is prepared to assume that man’s 
inherent genetic make-up has not changed 
appreciably since Homo sapiens arose a quarter 
of a million years ago. In any case we cannot 
do much about controlling our biological evolu- 
tion. so why bother our heads about it. 

We know, however, that several thousand 
human chromosomes were changed in Japan 
in an almost irreversible way on 6 August 
1945. We know that certain human genes, 
even without the aid of high energy radiations, 
are changing at definite small but measurable 
rates. We know that most of these changes, 
whether artificially induced or not, are dele- 
terious to the human machine in many differ- 
ent ways. The changes can cause such minor 
maladies as inability to taste phenylthio-urea, 
or they may interrupt the metabolism of 
phenylpyruvic acid and quite incidentally stop 
us thinking at all, or they may lead to a gross 
inequality between the sexes, as, for example, 
in haemophilia. Instability of the hereditary 
material of the chromosomes can do all these 
important things. The real problem is: What 
has been the result of these changes since 
Genghis Khan swept across Asia, or since 
Rameses reigned on the Nile, or since the first 
Aurignacian hunter killed his first mammoth? 
Scarcely stagnation, one would suppose; and. 
although some of the Tories among us would 
have us so believe, scarcely a continuous 
degeneration from some Golden Age, whether 
that age be Aurignacian, Neolithic, Grecian or 
Victorian. More important, what will be the 
result of these changes after a few more 
generations of human evolution? Can we in 
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any sense predict and thus learn to control 
human evolution? 

A direct answer to these problems is not 
possible at present. But the answer today 
seems much closer than it did even five years 
ago. This change has come about not through 
an appeal to authoiity, even though that 
authority be as high as Karl Marx’s (or 
Marshal Stalin’s), but by patient experimenta- 
tion and observation which, as in the best 
traditions of Western Civilization, has been 
unhampered by any serious religious or 
political persecutions. It has, however, been 
difficult for the average worker in the field of 
evolution to keep track of all the refiectlons 
from the numerous facets of his problems. His 
problems have been dealt with in a wide 
variety of scientific journals ranging from the 
Joiirnal of Bacteriology to the Journal of 
Palaeontology and Journal of Oenetics. Now 
it is one of the triumphs of modern genetics 
that a discovery in bacteria or Drosophila can 
throw light on what is happening in Plantago 
or what happened to Pithecanthropus. If we 
can understand evolution in the fly, we shall 
most probably understand it in man and in 
ammonites. There is, thus, a need tor a 
journal which can cover this wide variety of 
topic.s and thus make comparisons easier and 
also show us the gaps in our knowledge. These 
functions the new journal. Evolution, published 
by the American Society for the Study of 
Evolution and edited by Dr. Ernst Mayr of 
the American Museum of Natural History, 
performs in a manner which at first leaves 
one gasping. The first six numbers contain 
papers on Drosophila (13), other insects tbees, 
bugs, and beetles, etc.; 5), palaeontology (In- 
vertebrate and vertebrate; 6), human evolution 
(1), birds (4), fishes and frogs (one each), 
hybridization in sagos, sunflowers and oaks 
(one each), as well as more general papers 
such as Mayr’s closely argued paper on ‘Eco- 
logical Factors in Speciation’, or Anderson's 
short and snappy, ‘Hybridization of the 
Habitat’, and an excellent review by Axelrod 
on the climates of the Middle Pliocene. 

Reading these papers, it is impossible not 
to be struck by the unexpected and, therefore, 
important relationships which spring to mind 
by the juxtaposition (to choose almost at 
i-andom) of the Reeds’ paper on ‘Morphological 
Differences and Problems of Speciation in 
Drosophila", and Stebbins et al, on ‘Hybridiza- 
tion in a Population of Quercus marilandica 
and Q. ilieifolia' \ or of Weidenreich’s ‘Trend 
in Human Evolution’ and Dobzhansky’s ‘Adap- 
tive Changes Induced by Natural Selection in 
Wild Populations of Drosophila', or Lack's 
beautiful analysis of ‘Natural Selection and 
Family Size in the Starling’. 

Let us try to see how these comparisons will 
revolutionize the whole of biology from medi- 
cine an4 anthropology to systematic botany. 
For example, every taxonomist in our herbaria 
and museums should read the fascinating 
story of the technical and morphological de- 


limitation of species in Drosophila. The 
classical example is the two forms D. psuedo> 
obscura and D. persimilis. They were formerly 
called I), pseudo-ohscura race A and race B, 
and shown by genetic methods to be almost 
sexually incompatible and to give an almost 
sterile hybrid. In nature, hybridization has 
never been observed. Ten years ago, the 
species could be separated only by using the 
senses of the males of the two species, which 
are more acute than ours. It was then dis- 
covered that the wing beat frequency was 
different in the two. This led to a detailed 
examination of wing structuie, and it was 
soon shown that the two could be almost com- 
pletely identified by ‘Reeds’ wing index’, 
(area of wing) V(length of wing)^ an index 
chosen on aerodynamical considerations. Now, 
by a series of counts of the numbers of teeth 
in the sex combs, it has been possible to 
increase our efficiency in identifying the two. 
In other words, the probability of misclassi- 
fying a single dead fly has been reduced from 
about a half to something under one in a 
hundred or one in a thousand. 

It is, of course, impossible to grow Eucalypts 
as rapidly or under the standard conditions 
under which it is possible to grow Drosophila. 
These techni(!al factors have undoubtedly 
simplified the Reeds’ careful work. But it is 
possible to measure the variation in natural 
populations of Eucalypts, and thus end th<' 
state of uneasy compromise which has existed 
in Eucalypt taxonomy since the publication of 
Blakely’s synopsis of the genus in 1934. For 
example, Anderson (1947) in discussing the 
stringybarks says: ‘The various species are 
not easily separated from each other, and the 
botany of the group is difficult to follow exceid 
by specialists’. The way is now clear for a 
final attack on this problem. It will, of course, 
lead to the specialist ceasing to be a specialist. 

Other methods for the analysis of the same 
problems are given in Stebbins’s paper, or 
Epling’s on ^^alvia. Such careful work of 
Epling’s leads immediately to a morphological 
classification, hut it does much more. It 
enables him to discuss the general problem of 
speciation in plant populations, all members 
of which have the same chromosome number. 
He also comes to the interesting conclusion 
that plant species may retain their ability to 
cross because of the advantage gained by the 
extra plasticity conferred on both by the 
resulting gene leakage. The main barrier 
between the species may be a slight ecological 
preference. This discussion immediately raises 
the question of the origin of the species. This 
question is also discussed by Mayr, who con- 
cludes that ‘sympatric speciation, if it occurs 
at all, must be an exceptional process'. In 
other words, some large scale geographical 
isolation is necessary before the development 
of two species out of what was originally one 
genet ically-continuous population. The opera- 
tive words are ‘large scale’. In fact, the prob- 
lem might be better discussed by asking the 
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tallowing queetion: What sizes of populations 
and what rates of gene migration, between 
any two originally infraspecific populations, 
are compatible with ultimate speciation? 
Whilst Mayr’s arguments are good, to a 
botanist they are hardly convincing as yet. 
One reason for this is his failure to discuss 
allopolyploidy in detail in this context. One of 
the conditions of allopolyploidy is, of course, 
sympatry with both parental species. Since 
between a quarter and three-quarters of Angio- 
sperm species are allopolyploid, sympatric 
speciation must be important in plants. But 
even leaving this complication on one side, it 
is difficult to assume that such closely related 
Eucalvv^'^^ species as ohligua, fastigata, reg- 
nans, sieheriana, considfmiana, gigantm, etc., 
all have arisen geographically isolated one 
from another. Their characteristic ecological 
pattern of zonation with altitude is difficult 
enough to explain without the added compli- 
cation of assuming extensive migrations from 
different ancestral homes. In any case, an 
equally important problem is whether the 
Canberra Hills are sufficiently ‘geographically’ 
isolated from the Coastal Ranges to have per- 
mitted tlie differentiation of fastigata inland, 
and ohliqna on the Coastal Rangei^. 

The most important papers are, however, 
those of Uobzhansky on evolution in action. 
His demonstration that natural selection can 
bring about smsonal evolutionary changes in 
Urofiophila i)CfiU(lo-()bscura, like Dubinin’s 
parallel demonstration that the destruction of 
Voronesh by the Geimans was sufficient to 
alter the evolutionary history of the Drosophila 
living theie (quoted by Lysenko, et al., 1949), 
have the most far-reaching conseciuences, not 
only in the evolution of man in his increasingly 
complex societies, but also in the natural 
history of mahiria, poliomyelitis, eiicalypts and 
kangaroos. The amazing delicacy of natural 
selection in picking out gene complexes which 
can be identified only because they are con- 
veniently (and signiticantly) associated with 
different gene arrangements (inversions), 
should make every doctor pause before pre- 
scribing penicillin for some trivial skin com- 
plaint, w^hich might yield almost as easily to 
bathing in boracic acid. We know^ enough of 
the adaptive mechanisms in bacteria (Luria, 
1947) and fungi to be able contidently to 
assert that the widespread and indiscriminate 
use of such powerful weapons against disease 
will lead to their becoming blunted and useless. 
We cannot assume that bacterial evolution in 
lesponse to changes in environment will not 
be at least as rapid as that in a fruit fly. 
Neither can we assume that it will be less 
reversible. 

There remain the immense problems pre- 
sented by the palaeontological story of human 
and plant and animal evolution. One welcomes 
the acts of faith of Wood in his study of the 
palaeontology of rodents and Colbert in his 
study of Dinosaurian evolution; but it is 
clear that much more work will be necessary 


on the experimentally controllable evolution of 
organisms still alive on this earth, before these 
very general genetic interpretations of palae- 
ontological fact become really useful, by en- 
abling us to predict what the evolutionary 
story has been before we dig it up. Weiden- 
reich’s paper, like Sir Arthur Keith’s recent 
book (1948), is useful in presenting these 
problems in the most spectacular manner. 
Weidenreich would like to believe in an 
Osbornian orthogenesis, Keith in a militaristic 
Golden Age, as having directed and controlled 
human evolution. The one sure fact is that 
all the old theories of human evolution, 
whether they be Christian or Communist, 
anthropological oi‘ archaeological, will have to 
be recast in the light of our increasing mow- 
ledge of evoliftion in action. Today the import- 
ant thing to realize is that the correct metho- 
dology for the study of such problems has 
been worked out. There are many ways. The 
accurate study of the mutation rates of human 
genes, in which any general practitioner or 
obstetrician can assist, is one way (Haldane. 
1948). The detailed study of the linkage 
relationships of the Rh genes is another way 
(Mollison, (‘I al., 1948). The correlation of 
phonetics with the frequency of the blood 
group genes is another method (Darlington, 

1947) . The detailed study of the effect of 
change in mating systems is yet another 
method iDahlberg, 1948). For example, it is 
commonly assumed that tlie increase in mean 
stature which has occui ied in the populations 
of Western European origin is due almost 
entirely to better living and food supplies. But 
how much has the randomization of human 
mating systems consequent on better communi- 
cations and larger communities been also 
effective hi increasing stature? As Haldane 
has pointed out, the village ’bus service may 
have had a more profound eugenic effect than 
all the efforts of our professional eugenists. 
Finally, one cannot help comparing the effect of 
mild etherization as described by Streisinger, 
on the mating reactions of Drosophila, with 
the action of alcohol in both primitive and 
civilized human communities. Human societies 
from the Hindu to the Irish and aboriginal 
Australian are riddled with mating taboos. 
The effects of such taboos on human evolution 
have hardly been investigated. But at least 
a prima facie case could be made out that too 
strict an endogamous mating and caste system 
leads to an evolutionary stagnation. If this 
be true, ‘the abominable rites practised in 
India’ such as sakti-puja described so long 
ago by the Abbe Dubois (1816), or ‘the uses 
of wives . . . considered by us to be objection- 
able’ among the Australian aboriginals (Elkin, 

1948) , or even the Lancashire Wakes Week, 
may take on a new significance. 
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Science in the Future of Papua 
and New Guinea 

,1. K. Murray* 


An address given at the Inaugural 
Meeting of the Scientific Society of 
New Guinea. 

It is a cause for pleasure and of more con- 
fident regard for the Future, that there is a 
Scientific Society established in the Territory 
of Papua-New Guinea, To the maxims ‘no toot, 
no horse’, ‘no water, no farm’, we can add ‘no 
science, no progress’. What do we mean by 
‘the Future’, as it applies to the Territory? 
What it may mean to us and what it can mean 
to native peoples will not coincide. What the 
future will mean eventually to the native popu- 
lation will, in a basic way, be consequential on 
the contributions science makes to that luture. 
In tei’ms of years, for the purpose of the 
present discussion, ‘the Future’ may be taken 
as matter of something like half a century. If 
we, a people endowed with the resources of 
western civilization, fail to accomplish great 
and significant development in half a century, 
we will have exhausted the time which we can 
reasonably expect to be available. 

A period of more than sixty years of 
‘European’ administrations of the Territory 
has already passed by, and yet native young 
people educationally equipped to study sciences 
in an Australian university are not available. 
When we note that fact, and then affirm that 
half a century is an alloted time in which 
to have Papuan people and New Guinea people 
with educational, agricultural, medical, engi- 
neering, general science, and art qualifications, 
with effective mass-education behind, we do 
not underestimate the difficulties to be sur- 
mounted. A phrase of significance is that ‘it 
may be later than we think’. 

In 1949 we cannot afford to take things 
nonchalantly, letting the decades slip by, in the 
hope that somebody somewhere is accomplish- 
ing fof the Territory the things, in terms of 
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scientific effort, which expeditious overall 
development of its people and of its biological 
and physical resources necessitate. What we 
must have in mind is what can be accom- 
plished in half a century, say by a.d. 2000. 
The accepted task before us is first, native 
welfare — (he social, economic and political 
development of the native people; and, equally 
and concurrently, the economic development of 
the Territory using conservational techniques. 
The Japanese accomplishment in the fifty 
years after 1868 is not without point, though 
the analogy should not be pushed too far. 

Now, if this task means what it says, and 
Australia means to compass it, we are in the 
Territory to serve that purpose, whatever our 
individual r61es may be. The task imperatively 
calls for ‘European’ contributions. To get the 
essential western technological methods widely 
adopted in the country, there must be ‘Euro- 
pean’ guidance. What there has been of agri- 
cultural industries and of mining industry has 
been dominantly a consequence of ‘European’ 
guidance and control. The policy of the 
Commonwealth Government towards the Terri- 
tory includes efficient participation by Euro- 
pean people in its development. The policy 
also involves that (he mode in which the 
European contribution is made shall, whtm the 
developmenl of the native peoples approxi- 
mately catches up with ours, permit of the 
native people still owning their country. One 
will thus appreciate wliy land leases are now 
generally for a period not longer than 50 years. 
From A. I). 2000 on, land lease should come in 
for re-allotment in accordance with the political 
needs of the day. Implicit in the situation is 
confidence that arrangements made in the 
future will be equitable. We do not accept 
that the integrity — the intellectual integrity — 
of the middle centuries, or of any previous 
period in human life, was generally of as high 
a standard as now. 

Scientific effort should be bent towaids 
giving a balanced development of people and 
of resources. Whatever political set-up there 
may be in fifty years, we trust that it will not 
be obscurantist. With the opportunities increas 
Ingly presented by science, the human race 
should increasingly solve its problems in feli- 
citous ways. 

In discussing the r61e of the sciences, we 
note that there is diversity in their exactitude. 
We can claim, with due timidity, ‘exact’ 
sciences in astronomy, physics and mathe- 
matics. They possess degrees of exactitude 
in which we have placed almost implicit trust. 
In some fields, somewhat momentous in 
solution of our peculiar problem, the degree 
of exactitude, though increasing, is less high; 
for Instance, in the important fields of psycho- 
logy and anthropology. Those less exact 
sciences have their critical and increasing 
contribution to make in social and political 
development, and human society is giving these 
studies increasing attention and increasing 
support. Native administration, a prime 
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responsibility of the Administration, has basic 
tasks for anthropologists; our present lack of 
adequate anthropological knowledge has come 
about from a lack of appreciation of essential 
requirements in the administration of depen- 
dent peoples. 

With regard to the Territory generally, a 
paramount and pressing concern will be an 
assessment of the Teiritory’s potentialities. 
Consider one instance of what a portion of 
that problem means. Some of the pejsonnel 
of the British Pood Mission flew over certain 
areas of the Territory; they were quite con- 
fident that the potentialities were important, 
to solve the food situation in Creat Britain. 
The outcome of the discussions was that the 
Australian Government, in respect of some 
projects, undertook to put £50,000 into a 
potentiality suivey, and to piovide several of 
the scientists. The British Pood Mission, not 
being plenipotentiary, were of the opinion that 
the United Kingdom Government also would 
provide £50,000 and a numbei- of the scientists 
required. In spite of its importance to us and 
to Great Britain, the project fell through: but 
note the figures. We need to make an assess- 
ment of the potentialities of the Territory, 
not only to meet the requiiements of Great 
Britain, but as an essential prerequisite to the 
planning in a detailed way of the development 
of this Territory and of its people. One small 
survey was iM'cently cariied out — a nutritional 
survey covering some of the food patterns; this 
involved the services of s('veral scientists for 
months. 

We do not think of potentialities purely in 
a sense of physical resources. What are tlie 
potentialities of the people of the Territory? 
Possibly some still think that a coloured, 
native person of the Pacific is of a lesser 
mental calibre (in terms of innate intelligence) 
than people such as the general run of Euro- 
peans. We have learned, of course, that 
there is no reason for considering that a cross- 
section of the people of Papua-New Guinea is 
any less intelligent than a cross-sect ion of the 
people fi’om, say, Eire to the toe of Italy. 
There may be different aptitudes: the northern 
and southern Italians, the Fiench peoples, the 
English, the Welsh, the Irish, and the Scots 
seem to illustrate that. There is no sound 
ground, then, for saying that the people of 
Papua and New Guinea, the so-called ‘Stone 
Age i)eople* are any less inteUiqvnt than we are. 
What we do know is that the difference between 
such dependent people and ourselves is pri- 
marily a difference of opportunity, and part 
of our accepted task is to provide an environ- 
ment in which adequate provision is made for 
native welfare and the development of the 
native people. Science can play its great part 
in ensuring that the human asset as well as 
other resources is adequately developed. 

The Government needs economic develop- 
ment to obtain locally the finances required for 
essential services and, eventually, tor resimn- 


sible government. The development of the 
physical resources must effect, in a many-sided 
way, the development of the people of the 
Territory; but the reverse is immensely true 
too. In the overall development there are nie 
complementary factors — the conservational 
development of the physical resouices by 
related applied sciences, and concurrent social 
and economic development of the people them- 
selves. Fundamental, then, to the development 
of the people and the Territoiy, is the contri- 
bution scie?u*e can make in the accurate 
assessment and humanist conservation of its 
potent ialities — human, animal, plant and 
physical. 

Some remarkable efforts are being r ide on 
file physical side. No project, perhai;S, has 
been more' suitably provided for or more scien- 
tiflcally api)roached than the Australasian 
Petroleum Uompany’s investigations for oil 
prospects in the Territory. Along othei lines, 
howevei-, there is room for great effort. Up 
to tlie time of the cessation of Civil Govern- 
ment in Papua, in 1942, there was not a 
Department of Agriculture — after nearly sixty 
years. In the Territory of New Guinea theie 
was such a department, but it was greatly 
limited by insufficient funds. Neither territory 
had a Department of Education, although the 
problem of education in a population exceeding 
one million people was a most obvious and 
difficult responsibility. 

Possessing technical knowledge, moreover, 
is not enough. To facilitate a great accom- 
plishment we must also have some medium of 
expression which teachers :i!id learners both 
understand. The solution of this problem 
involves the use of a lingua franca with a rich 
cultural and technological literature: and the 
whole gamut of education, including such aids 
as the best use of broadcasting, educational 
recordings and visual methods in the social 
developmmit of a million illiterate people. 

Among the applied .sciences, medicine can 
make an immense contribution to the Tei-ri- 
tory, requiring a great financial commitment. 
Just over the way is Queensland with a popu- 
lation roughly about tin same as that of the 
Territoiy. In addition to its governmentah 
pi’ofessionally-staffed PleaJth Department, it 
has all the private and eorpoi'ate activity in 
related spheies. 1\) develop something com- 
parable in tin' Territory is an immense task. 
In a part of the Sepik District, the infant 
mortality rate is 500 per 1,000; in Australia 
it is round about 20 per 1,000. The problem 
of infant mortality i)resents both opportunity 
and a great and complex task for the medical 
and other sciences. International relations 
being such as they are, incii'ase in the native 
population may be a factor in its survival and 
in our security. 

Regarding another of the applied sciences, 
agriculture, we see shifting agriculture at its 
worst— the rrdnrtio ad ahsurdum. of rotation 
This must be replaced. Both native people 
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and Europeans squander a soil, in a generation 
or two, that has taken at least all the 6,000 
years of civilization to form; and then they 
either move on, or want to move on, destroying 
more. Soil conservation and crop management 
in this tropical area are in their irresponsible 
infancy, when compared witli the correspond- 
ing techniques of the United Kingdom, north- 
west Europe and parts of China. We must 
conserve the soils; increasing their fertility, 
not depleting it. Insufficient thought is given 
to old-established industries; for instance, the 
betterment of production from the coconut 
palm, in which it is often taken for granted 
that the type of coconut and the present mode 
of handling its production are, practically, the 
ultimate solution. Through agricultural science, 
plantations old and projected should produce 
greater income without a proportionate 
increase in outgo. There are, likewise, rubber 
plantations producing less than 500 pounds ot 
rubber per acre. In Malaya and some other 
countries, plant breeders and geneticists have 
produced commercial rubber clones having a 
productivity of 1,000 to 1,500 pounds of rubber 
per acre. We can increase, and are increasing, 
our future production and efficiency by selected 
plant material. Scientists of the Department 
of Agriculture in New Guinea have improved 
planting material like cocoa, in which Euro- 
pean people are inteiested, and in which the 
native people must become, and aie becoming, 
interested; and they have improved native 
foodstuff crops and advocated techniques which 
would conserve or lift soil fertility levels. 
Human nutritional problems are serious; 
health, agricultural and educational services 
need to work together. 

There is a re^isonable prospect of the poten- 
tialities of the Territory being developed by us, 
and by the native people themselves, provided 
that we can succeed in a relatively short time 
in developing its potentialities, biological and 
physical. Tt may be later than you think’, 
and, in looking at our task and its problem, 
one must stress again the axiom that the 
difference intellectually between the native 
people and ourselves has been a matter, not of 
differences in innate intelligence, but of oppor- 
tunities, presented to us by our community and 
our civilization and not yet made available to 
them. 

A factor affecting ‘Science in the Future of 
the Territory’ is the important difference 
between the pre-war situation and the present 
situation. History neither repeats itself with 
any exactitude nor would we bring repetition 
if we could. In the immediate pre-war years 
the Australian Territory of Papua received 
about £40,000 to £50,000 a year as a Grant-in- 
Aid from the Commonwealth Government. The 
Mandated Territory of New Guinea did not 
receive , a grant. The combined territories 
are now receiving a Grant-in-Aid amounting 
to about £3,000,000 a year. When one speaks 
of Science’s contribution, in the future, to the 
development of territorial potentialities (of 


peoples and of things) and affirms that a great 
achievement ought to be accomplished in fifty 
years, the 1946-49 attitude of the Common- 
wealth Government gives confidence that such 
an achievement will be realizable. 

People in Australia are working on a plan 
for the Territory in which science in the 
broadest sense will share fully in the rational 
development of its resources. We remember 
well the Russian five-year plans. It might be 
better to plan here in terms of seven years, or 
something of tliat sort; in detail for the first 
period, and in less and less detail beyond. It 
would require up to seven years before cocoa, 
coffee, rubber, tea, copra, fibre, or beef projects 
came into considerable production. Some 
animal projects (pigs, sheep, goats) and crop 
projects (such as rice and tobacco) may 
require less time. Just what science generally, 
and the applied sciences in particular, may do 
in relation to potentialities of the Territory, is 
largely governed by what Australia does in 
the integration of the economy of the Territory 
with that of Australia. There are other 
possible, but nationally questionable, solutions. 
An assured market, with stabilized prices for 
certain primary products, such as rubber, 
copra, cocoa, coffee, tea, fibres, spices — what 
you will, in tropical production — up to the 
capacity of the Australian and territorial 
markets to absorb, would provide a basis on 
which the progressive economic development 
of the native people and the Territory can be 
scientifically arranged, and its own Internal 
financing ultimately brought about. Most 
secondary industries will be, iis they were in 
Australia, later developments. 

Not only is the country able to produce the 
tropical ingredient in the Commonwealth 
economy, but it is able to produce, if the 
(Commonwealth plans to use it, hydro-electric 
power at a cheaper rate, and in much greater 
quantities, than the Australian possibilities. 
Fifteen million horsepowej- are said to be avail- 
able from hydro-electric sources. A high 
degree of dependability of supply throughout 
the years can be assured by the use of grids 
tapping both the south-east and noith-west 
dominated rainfall areas, each of which is 
served by annual rainfalls of 70 to over 250 
inches. The Kiewa Hydro-Electric Project, in 
Victoria, will produce round about 250,000 
horsepower at a capital of about £28,000,000. 
A plant at Rouna Falls, of approximately the 
same power, is estimated to cost £3,000.000. 
Supposing that there were an understatement, 
increasing the Rouna Falls estimate by 100 per 
cent.: such amended capital cost (£6,000,000) 
is round about one-fourth of the cost for a 
similarly-sized project in Australia. With the 
‘atomic’ age upon us, the water-power resources 
of the Territory look increasingly important. 
The Germans got their heavy hydrogen from 
Norway: the cheap power, hydro-electric 
power, was there. Many industrial develop- 
ments in Norway depend on cheapness of 
power; assuredly they will here also. 
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Just what are the aluminium industry possi- 
bilities have not been investigated. If iron 
ore can be transported from Yampi Sound. 
W.A., to Newcastle, N.S.W., maybe bauxite 
could be brought to New Guinea’s power, if 
suitable supplies of it are not in quantity in 
the Territory. With a marked nitrogen 
response in the tropical agriculture of Queens- 
land and New Guinea, production of cheap 
combined nitrogen in the Territory looks more 
economic and wise than importation of it 
from sources outside the Commonwealth. 

In some century we may synthesize com- 
mercially all the proteins, just as we have 
succeeded in the synthesis or production of 
minor proteins, some fats, carbohydrates, vita- 
mins, rubber, indigo, quinine, etc. Some 
developments of applied sciences may make and 
utilize food and clothing constituents so effici- 
ently that the beef-producing, milk-producing 
and fibre-producing animals will be inteiesting 
exhibits in international gardens. But the day 
is not yel ! When it does come, the power 
available from hydro-electric sources in the 
Territory may be figuring as a factor of world 
importance in production, and the problems of 
soil utilization and conservation will have 
become less pressing that they are in our 
underfed and underclothed world. 

New Guinea lies off the eastern Australian 
coast much like Norway and Sweden in relation 
to the United Kingdom, and has the Norwegian 
strategic and power potentials. The cheap 
hydro-electric power potential is, perhaps, the 
most striking feature in the whole of the 
Territorial economy. The only existing hydro- 
electric plants, other than the upper and lower 
Baiune plants of B.G.D., are small ones put in 
by missions— -which have the vision this way 
also! In Port Moresby we produce current 
from crude oil at about 4(1. a unit; yet we have 
ample hydro-electric resources within 25 or 
30 miles. A small scheme of about 2,500 hoi se- 
power can be put in at Rouna Falls for under 
£200,000, and produce current at under a penny 
a unit; we hope to s(H' it in 1952. There was 
once a suggestion to take the water of the Fly 
River across to Queensland and irrigate part 
of Queensland with that immense amount of 
water. It seems less fantastic to suggest the 
future development of immense quantities of 
current at low costs in the Territory and the 
making of it available in Australia; the prob- 
lem of cheap transfer of current from Papua 
to Queensland may not continue to be an 
insoluble problem for engineering science. 

With regard to precious metals in the Terri- 
tory, a high level of efficiency has been achieved 
by engineering science in the obtaining of gold 
in the Wau-Bulolo area. One may stiess the 
point with regard to hydro-electric resources 
again, by saying that the Bulolo-Wau dredging 
procedures simply could not be undertaken 
were it not that power can be produced for a 
fraction of a penny per unit. 

With regard to the Australian School of 
Pacific Administration, there are precedents 


in other colonies. The Dutch educate people, 
who enter their District Services, in univer- 
sities foi- periods of up to five years; the 
British Colonial Service takes degreed men 
and gives them post-graduate courses at uni- 
versities on colonial administration broadly 
considererl. The opportunitu's for science to 
function will be determined very largely by the 
calibre of the staff of the School of Pacific 
Administration (or institution of similar 
function); of the Civil Seivice and Civil 
Service departments; and of the District 
Officers (Resident (^ommissioner.-% elsewhere). 
In a scientific approach to the development of 
the Teiritoiy, there are important organiza- 
tions tha^ will make a great contributl a. The 
School of Pacific Studies of the National Uni- 
versity will be a national component of the 
greatest significance. The South Pacific Com- 
mission has a Research Council of distinguished 
men scientifically interested in native auminis- 
tration and production in the Pacific. The 
Re.search Council will do important work in 
relation to the Territory for two reasons. The 
first is that about half the population — the 
dependent population — of the South Pacific are 
in this Territory; the second reason is that, 
although six metropolitan powers make up tne 
South Pacific Commission, Australia provides 
30 per cent, of the finance. 

The Commonwealth Scientific and Industrial 
Research Organization is spending over a 
million pounds a year on scientific research 
for the Commonwealth; hut, up to the present, 
not one of its six or seven divisions is located 
north of Sydney. It has dv'voted its attention 
primarily to southern Australia, where the 
bulk of the population is. It appears nationally 
unwise that the C.S.I.R.O. should devote dis- 
proportionate attention to the problems of the 
Papua-New Guinea Territory, the problems of 
Queensland, and those of the Northern Terri- 
tory and the northern half of Western Aus- 
tralia. At some stage it will orient, markedly, 
its work more towards the tropical and sub- 
tropical i)roblems of the Commonwealth than 
has been the case up to the present; the 
tendency is apparent now’. 

To summarize: We are honourably develop- 
ing programmes related to our accepted obliga- 
tions in respect of the native welfare, the 
social and i)olitical development of the native 
people. We are lagging in the economic 
development of the native people and of the 
Territory’s lesources. Every phase of the 
development of the people and of the Territory 
depends for speed and efficiency on scientific 
method, and on the adequate functioning of 
science in the future of the Tei ritory. 

Eventual responsible government and early 
self-dependency in substantial measure critic- 
ally depend on a great and broad scientific 
contribution in research and the adequate 
application of research to teaching and develop- 
ment in their manifold phases. We must have 
that contribution made by .\.i). 2000, only fifty 
years ahead. 
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Recent Progress in the Classifi- 
cation and Mapping of Soils and 
Soil Resources in Australia* 

J. A. Presco'it and J. K. Tavloh 
I. Inthodi:cti<)N 

Considerable advances have occurred in the 
classification and mapping of the soils of Aus- 
tralia and the determination of soil resources, 
since a statement was presented to the meeting 
of the Pan-Pacific Science Congress in 19S9. 
Progress, slowed materially by war-time re- 
quirements in other directions, has been 
accelerated since 1945, particularly due to the 
viewpoint adopted in surveying and the need 
for developing Jand settlement areas foi* 
servicemen. The development of techniques in 
field work and mapping has enabled the recon- 
naissance of consideiable areas to be both 
more exact pedologically and more informative 
in regard to land utilization. 

The development of soil conservation authori- 
ties in all States except Tasmania, wheie the 
hazard is relatively small, has pushed forward 
the mapping and estimation of erosion, and 
the study of its control. Classification systems 
have been devised and used successfully. For 
the pui'pose of ensuring co-ordination of policy 
and action among the States, a Standing Com- 
mittee on Soil Conservation was set up in 
1946, consisting of the heads of soil conserva- 
tion bodies in the six States and three repre- 
sentatives of the Commonwealth. The Com- 
mittee meets annually for its review and 
mutual exchange of information. The Soil 
Conservation Service of New South Wales has, 
since 1945, published its own journal, with 
articles on subjects sucli as advances in field 
practice and accounts of projects in erosion 
control. 

Soil resources in the undeveloped portions 
of inland and northern Australia have been 
further investigated in the course of extensive 
reconnaissances by the Commonwealth North 
Australia Regional Survey group in the 
Northern Territory, by the Queensland Bnireau 
of Investigation in south-western Queensland, 
and by the Western Australian Department of 
Agriculture in the Kimberley Region of north- 
west Australia. 

The increased use of aerial photographs has 
been a significant advance by State and 
Commonwealth bodies concerned with soil and 
agricultural resources. The great bulk of soil 
and erosion surveys in recent years has been 
made with this aid. 

The aggregate area of soil surveys in Aus- 
tralia has now reached a total of about 178,000 
square miles, as set out in Table I. 

♦ This report wa.s compiled a.s the result of a 
request for a statement to the Standing Committee 
on Soil Survey and Cla.ssification of the Pan- 
Pacific Science A.ssociation. It was presented at 
the Christchurch, N.Z., session of the Conference 
on 17 February 1949 by J. K. Taylor. 


Table I. 

Soil Surveys in Australia to 1948 : 
total area, in stjuare miles. 

Recon- 

Detailed Broad Scale 7iaissan<^e Total 
2,500 5. .500 170,000 178,000 

II. Cl.ASSLElCATlON AND MAPPJNCi OF SoiLK 
(a) Zonal ^oil Groups 

A new soil map of Australia involving a 
complete revision of the data and classification 
of the 1931 map was published in 1944 (Pres- 
cott, 1944). The eighteen zonal groups now 
defined afford a much clearer picture of the 
nature of Australian soils in comparison with 
the international Great Soil Groups. The 
proportional occuireiice of the new groups is 
given in Table II. 

Table II. 

Major Soil Croups of Australia. 

Area in % of 
Sq. Miles Total 


1. Tabkdands and Ranges 415,:{r)2 14 0 

2. Desert Sandhills 39C9l.'T 1.3-2 

3. Stony Deserts 1 (>8.228 5-7 

4 . Desert J joa ms .542,278 1 8-;; 

5. Desert Sandplains .. .. 1.59,412 .5-3 

6. Brown Soils of Light I'ex- 

ture 1.51,7.55 5-1 

7. Crey and Brown Soils of 

Heavy Texture 271,024 9-1 

8. Solonized Blown Soils 

(Mallee Soils) 1 (>4,0.53 5-5 

9. Malice Sandhills 1 9.723 0-7 

10. Solonetz Soils 19,027 O-ii 

11. Red Loams 6,032 0-2 

12. Red Brown Farlhs and 

Terra Jlossas 122,74 8 4-1 

13. Kendzinas and Black Earths 1 18,340 4-0 

14. Podsols 24 7,5H(; 8-:; 

15. Residual Podsols and Tailer- 

itic Sand plain 1 22,28.5 4-1 

16. Low Country Subject to 

Periodical Flooding . . . . 24,828 0-8 

17. Tidal Marshes and Deltaic 

Formations 22,740 0-S 

18. High Moor 7,1 94 0-2 


Total Area: 2,974,520 sejuare miles. 


A soil map of the major soil zones of Western 
Australia was published in 1938 (Teakle, 1938) 
with a classification based partly on the 1931 
soil map of Austialia, but using also climatic 
and vegetational associations, allied with a 
soil characteristic, e.g., Ted and brown acidic 
soils of the acacia semi-desert scrub-mulga, 
etc.’. Nine zones were defined and mapped 
approximately. This work made use of the 
concept of broad ‘soil regions’ as uniLs of 
mapping. 

The factors responsible for the genesis of 
soils have also received increasing attention. 
The soil categories recognized in the general 
soil map of Australia are to be divided into 
three major groupings — the desert formations 
associated with an absence of leaching, and the 
pedocals and pedalfers of Marbut. The out- 
standing problems In this connexion involve 
the study of the factors responsible for land 
forms in the desert regions, the study of 
mutual relationships between the black earths 
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and the rendzinas, the better understanding of 
the pedogenesis of soils associated with cal- 
careous parent materials such as the rendzinas 
and the terra rossas, and the place of the Aus- 
tralian red-brown eai ths in a world system of 
classification. 

The categories of podsolic types need also 
to be more clearly defined and there is ali eady 
a recognition of grey-brown podsolic soils, 
meadow podsols and humus podsols, although 
it has not yet proved possible to map these on 
any continental scale. 

Of special importance also has been a 
developing interest in problems of pedogenesis 
particularly in the cases of soils showing 
evidence of the infiuence of former climatic 
conditions differing from those existing at 
present, a subject conveniently designated as 
palaeopodology. Piogress has been made in 
interpreting the catenary relationships of soils 
derived from the dissection of laterite 
(Stephens, 1947) which is now generally recog- 
nized as having been formed in Pliocene times 
(Bryan, 1946; Crocker, 1946; Whitehouse, 
1940). 

Of special interest also hai^ proved to be the 
investigation of the infiuence of Post-Mioccme 
climatic and geological changes on the genesis 
of South Australian soils and in particular 
the suggestion that the calcium carbonate 
present in the ‘Mallee’ soils is a loessial acces- 
sion (Crocker, 1946). 

There is scope for geochemical investigations 
as an aid to the understanding of the problems 
of genesis and fertility in the major soil 
groups. Some detailed work has already been 
done on the heavy mineral assemblages in 
sand fractions, especially from Western Aus- 
tralian soils (Carroll, 1938; see earlier work 
by the same author). A start has already 
been made with the identification of the clay 
minerals of at least one Australian soil group 
— again tlie Mallee soils. 

(b) Techniqur and Progress in Broad 
Slcoli" Purveying 

Soil classification has been constantly under 
review. In common with other countries 
engaged in soil survey, Australian workers 
have had to examine critically the units used 
for mapping, and define them more specifically. 
All units, beginning with the soil type and 
proceeding to higher categories up to the Great 
Soil Groups, have been considered. The greatest 
aid to progress in surveying has come from 
the definition of the soil association and soil 
combination as mapping units. The soil asso- 
ciation is a group of soil types, not necessarily 
inter-related, occurring regularly in a recog- 
nizable pattern over extensive areas. A soil 
combination is a group of soil associations 
used as a larger mapping unit. 

The technique of surveying adopted for 
broad groups is to select, first, typical portions 
within the project area representative of differ- 
ences in parent material, topography, drainage 


and vegetation, and to survey these in detail. 
The practice has been to deal with units 
between 6,000 and 10,000 acres in extent and 
by judicious selection of locations cover in 
full detail up to 5 per cent, of the gross area 
in this way. This enables the constitution of 
associations to be worked out soundly, and 
thereafter large expanses of country conform- 
ing to the pattern can be surveyed rapidly, 
using traverses one or two miles apart and 
mapping with the aid of aerial photographs. 
Considerable mapping has gone forward on 
these lines in several States, by Uie Division 
of Soils, Council for Scientific and Industrial 
Research. 

Classification on a broad scale using g nera- 
lized sojl groups has been carried out on one 
or more areas in Queensland by the Buieaii of 
Investigation (Q.B.I., 1944-45-46). The group- 
ings have been of the nature of ‘sandy oils’, 
‘black and volcanic soils’, ‘alluvium’, etc., and 
undoubtedly provide a base for further map- 
ping; they should be associated with future 
detailed and association surveys on selected 
portions. 

The necessity for reconnaissance of very 
large stretches of country in North Australia 
called for a different attack, as there are few 
roads and passability to motor transport is 
restricted. The resultant grouping decided on 
for mapping was a ‘land system’ defined as ‘a 
region throughout which a recurring pattern 
of soils, vegetation and topography can be 
recognized’. No boundaries of soil types, asso- 
ciations, or similar categories were mapped, 
due to the scale of w'orking; but the land 
systems were noted as containing definite 
catenas or othei- soil families, within each of 
which occurred a range of members or sub- 
groups. The survey named these constituents 
of the catenas and families; it now remains to 
follow up the broad work with suitable map- 
ping of boundaries of these groups, and then 
proceed to the detailed study of those portions 
deemed w^orthy of closer inve^stigation. All 
the work so far has been based on the con- 
sideration of the geology, topography, vegeta- 
tion and drainage of the country, as indicative 
of the soils proved by the survey to be allied 
to various combinations of them. Aerial photo- 
graphs have been used over the major part of 
the surveyed area (Christian and Stewart, 
1947; Stewart, 1947). 

In a different category come some large 
scale reconnaissances in which the soil factor 
is secondary to other land-use characteristics. 
Some of this type of work has been undertaken 
by State authorities, such as the investigations 
by Irrigation Commissions concerning potential 
irrigation development, or surveys by the 
Queensland B’ureau of Investigation over 
scantily settled areas. 

A summary of broad-scale surveys carried 
out since 1938 is given in Table III; these 
figures exclude the land-use surveys mentioned 
in the previous paragraph. 
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Table HI. 

Broad Scale Soil Surveys in Australia, 
1939-48 ; total areas, in square miles. 

Inroad Scale Hcconnaissance 

Surveys Surveys Total 

2.920 158.250 161,170 

(c) Soil Erosion 

Erosion investigations have steadily grown 
in extent and improved in quality. The Rural 
Reconstruction Commission, set up by the 
Commonwealth Government to enquire into 
aspects of rural development in Australia, 
issued in 1945 a report, ‘Land Utilization and 
Farm Settlement’, in which the incidence of 
erosion in Australia was summarized, with 
maps showing approximate areas with various 
types of erosion-hazard. Generalized maps of 
this type focus attention on the broad problem, 
but specific investigations are essential to 
assess its significance. A book has been pub- 
lished on ‘Soil Erosion in Australia and New 
Zealand’ (Holmes, 1946). giving an account of 
the state of erosion and of some measures 
practically applied, and discussing the problem 
as to cause and trend in different environ- 
ments in Australia. 

Surveys involving classification and mapping 
of erosion have gone forward both as detailed 
and reconnaissance forms. In 1941 the New 
South Wales Soil Conservation Service under- 
took an overall survey of the erosion status in 
the eastern and central portions of that State 
(Kaleski, 1945). The Service drew up its own 
schedule, defining erosion in eight classes, 
which comprise two of gully erosion, two of 
combined gully and sheet erosion, one of sheet 
erosion, two of w'ind erosion, and one of no 
appreciable erosion. Boundaries were mapped 
as accurately as the scale permitted, particu- 
larly on the severely damaged areas, which 
formed 1 per cent, of the total, and were 
deemed beyond economic reclamation. Eight 
land classes based on topography and vegeta- 
tion were distinguished, to separate arable 
and grazing land each in two slope classes, 
timbered lands in two topographic classes, 
mountain grazing arid State forests. The 
survey covered 98 counties, aggregating 184,805 
square miles, with an estimated accuracy in 
mapping of the erosion status within 2 per 
cent, by area. 

Some of the most valuable lands in south- 
eastern Queensland, particularly the Darling 
Downs, have been severely damaged by sheet 
and gully erosion. The Queensland Bureau of 
Investigation has prepared maps of this and 
certain other parts of the State, such as the 
South Burnett district (Q.B.I., 1946). Other 
States have made progress, but maps and data 
have not yet been published. 

Detailed mapping and study of soil erosion 
has been carried out by the Division of Soils, 
C.S.I.R., over four units in Victoria and South 
Australia, aggregating 1,245 square miles of 
detail and 2,150 square miles of reconnaissance. 


A schedule for mapping erosion was devised 
by the Division of Soils (Taylor and Stephens, 
1943), and, with sundry small modifications, 
has been applied successfully to diverse sets 
of conditions. The objective of these surveys 
has been to examine closely and to map a unit 
sufficiently large as to be practical, and to 
represent the soil condition over much larger 
stretches of country. Thus the survey in Co. 
Moira, Victoria, was marked by a peculiar 
form of erosion described as tunnelling 
(Downes, 1946) which has shown up sub- 
sequently more widely; at Coleraine, Victoria, 
there were serious land slips and gullying. 
A large project in South Australia has dealt 
with areas marginal for arable agriculture, 
which, due to long cropping under a too low 
and erratic rainfall, has suffered severely by 
water and wind action. A considerable volume 
of material is now awaiting publication. 

(d) Detailed Soil Surveys 

Detailed surveys using standard technique 
have continued since 1938; reduced to a mini- 
mum from 1942-45, but subsequently greatly 
accelerated. The bulk of the work has been 
carried out by the Division of Soils, Council 
for Scientific and Industrial Research, but 
contributions have also been made by the 
Department of Agriculture, Victoria (Skene 
and Friedman, 1944), the University of Mel- 
bourne (Holmes, 1940; Goudie, 1941), and the 
Department of Agriculture, Western Australia 
(Teakle and Southern, 1938: Teakle, 1947). 
The scale of mapping has varied, according to 
the intensity of land use, from 10 to 20 chains 
to an inch; most of the surveys on irrigation 
areas and soil erosion mapping are on this 
scale. Aeiial photographs are regarded as 
essential, and the field recording is done on 
the photographs, from which co-ordinated plans 
are compiled. 

A feature of detailed survey work has been 
its application to soils used for engineering 
and building purposes. The classification of 
types based on specific characteristics has been 
studied, such as structure of certain profile 
horizons, as this character affects water absorp- 
tion and expansion of clays, which touches on 
stability of building foundations. Surveys and 
soil studies over an area of 4,000 acres in the 
cities of Melbourne and Adelaide have been 
made to this end (data awaiting publication). 

Progress in the years 1939-48 inclusive is 
shown in Table IV. 

Table IV. 

Detailed Soil Surveys in Australia, 1939-1 948. 

Irrigation Areas 

Rainfall Areas 

Horticultural Gracing 1 00,000 aore.« 

76,000 acres 1,132,000 acres 

(e) Structure and Texture Classifications 

A good deal of attention has been paid to 
the structure of the soil horizons as a critical 
feature in their description and classification. 
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Attempts have been made to define the nature, 
size, hardness and consistency of aggregates 
as significant details in identification of soil 
series, and the field observation has been 
accompanied by preliminary trials of labora- 
tory tests. The difficulty of dealing under 
field conditions with soils at varying moisture 
contents, and hence varying characteristics 
of the aggregates, can only be resolved, apart 
from an acquired judgment, by parallel mech- 
anical tests in the laboratory. This matter is 
under investigation by the C.S.l.R. Division 
of Soils. Tlie problem of structure is con- 
nected with the erodibility characteristic of 
soils. 

The C.S.l.R. has studied mechanical analysis 
of soils in relation to field textuies (Marshall, 
1947). Textural groups have been defined as 
approximate portions of the texture triangle, 
in terms of sand, silt and clay (international 
size limits), and in a new diagram relating 
clay to the median size of the non-clay fraction, 
by which account is taken of the fineness or 
coarseness of the sand fraction. 

(f) J'racr Element Deficiencies 

An incieasing volume of work has been done 
in Australia on th(‘ lelationship of specific soil 
groups to deficiencies in elements essential for 
plant growth. It is probable that retardation 
of agricultural development of the better- 
rainfall country in Australia has been due 
tt) such deficiency. This, and the low phos- 
phate content often associated with soils in the 
zones with over 25 inches annual rainfall, has 
resulted in extensive areas in coastal and sub- 
coastal legions remaining undeveloped. Some 
soil sui'veys have been inspiied by deficiency 
problems, e.g., in the Cressy-Longford district, 
Tasmania (Stephens, ei aL, 1942), where the 
key lay with molybdenum. 

Investigations have shown pioblems of 
deficiency, or toxicity, of copper, zinc, man- 
ganese, boron, molybdenum and cobalt in a 
number of areas. Copper deficiency appears to 
be the most widespread, particularly in Western 
Australia and South Australia. The impover- 
ished podsolized soils in south-western Western 
Australia, associated with laterite formations, 
frequently respond to copper, and recent 
studies in South Australia (Riceman, 1948) 
have confirmed the lack of both copper and 
zinc, and sometimes molybdenum also, in the 
south-eastern portions of the State. These 
may be factors affecting productivity over even 
wider areas though with less spectacular 
evidence. Excess or lack of manganese and 
molybdenum are showing up as causative 
factors in abnormal growth and dise.ases of 
crop plants, and some recent investigations 
have pointed to the mechanism of these effects 
(Deeper, 1947). 
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Psysico-Chemical Symbols 

The following leport was composed by the 
Commission on Symbols, Units and Nomen- 
clatuie established by the International Union 
of Pure and Applied Physics and was approved 
by the General Assembly of the Union held at 
Amsterdam in July 1948 (This Journal, 11, 
199-200),* 

The recommendations of the report were 
approved as recommendations, not as final 
decisions, and are accordingly published below 
for general information. 


* The recf)mmciidat ions on the use of symbols 
for units, for physical (piantities, and for mathe- 
matical constants and o[)crations, contained in this 
report are in general in agreement with a number 
of imitortanl international and national recom- 
mendations. viz. : 

1. I.S.A. Bulletin 30 (International Federation 
of National Standardising Associations). 

2. Report of the Joint (\mmiittee of the Chemical 
Society, the Faraday Society and the Physical 
Society of England, together with the Inter- 


Note : In general no special attention is paid to 
the name of the physical quantity. 

Physical quantities should be printed in italic 
type ; {Q, v). 

Units, mathematical operations and dimen- 
sions should be printed in small Roman type : 
( cm, s, dfS, exp at, grad V, sin x, [I'-^t* ^m] ). 

These symbols are not followed by a full stop. 

Exceptions : 

(1) i or /, \/ — 1. 

(2) Symbols for units derived from proper 
names should be printed in CAPITAL 
ROMAN type : (V, A, kV, rnA). Symbols 
for prefix inoga, giga and tora are printed 
in CAPITAL RCMAN type: M, G, T. 

Numbers sliould be prinUxl with upright figures. 
A (‘omrna or point may only be used to separate 
whole numbers from the tleiumals. To facilitate 
the reading of large numbers the figures may be 
grouped together in groups of three but no eornma 
or point should be used. 

Chemical elements should be printed in 
Roman type. The attaehed numerals should have 
the moaning : 

1 IUIS 8 miinlxr .... 14^ 

atomic number .... 7-^^ 2 .... atoms/mol. 


Symbols for Units 

UNIT I SV.MBOU 


3. 

4. 


5. 




im'trc 


m 

centimetn^ 


cm 

micron 


lA 

imdrc cube 


nP 

litiT 


1 

Hccond 


s 

hour 


h 

hertz 


Hz 

gram 


g 

ton 


t 

dym^ 


(Ivn 

ncwtt>n 


.V 

bar 


h 

poise 


V 

erg 


erg 

joule 


.1 

watt 



caloric 


eal 

degHH* Uentigrade 


0 (, 

degree Kelvin 

i 

"K 

lumen 

i 

Im 

lux . . 


lx 

.stilb 

I 

sb 

ejindle 


ed 

coulomb 


C 

ampere 


.\ 

volt 


V 

ohm 

' 

n 

farad 


V 

henry 

. . 1 

IT 


national Union of C^hemistry on Symbols for 
thermodynamical and physico-chemical quan- 
tities (1947). 

Report No. 4 of the Committee on Letter 
Symbols for the American Association of 
Physics Teachers ( 1 94 8 ). 

N 12G8, N 1269 Symbols for Physics, Com- 
mittee for Normalisation in the Netherlands 
(1940). 

Comity Electrotechnique Suisse (Projet), 
Association Franqaise de Normali.sation 
( Projet ) . 
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Prefixes for Units 


PliEFTX 

SYMIiOE 


- 10 .. 


1> 

nano 

- 10-® . . 


n 

micro 

- 10 " .. 



inilli 

- 10-“ . . 


tn 

kilo 

- 10“ 


k 

mesa 

- 10* 


M 

Figa 

- 10» 


(1 

tera 

== 10” 


i 'r 

1 


Symbols for Physical Quantities 


PHYSICAL QIIAN TI TV 

DEKIXITTOX 

SYMBOl 

spare ami tinw : 



length 


1 

breadth 


h 

]) eight 


h 

radius 


r 

diameter . . 


d 

diameter of molecules . . 


a 

path, length of arc 


R 

plane angle 


a, 9 

solid angle 


CO 

area 


A, S 

volume 


F, c 

vvav(' length 


A 

wave; numl>er 

1 A 

a 

circular nunil>er . . 

^TT.'X 


tiUK' 


1. 

period 


T 

frecpuMicy 

1 T 

V, / 

angular fre(|iicncy 

27ZV 

CO 

velocity 

ds.UU 


angulaj' velocity 

(/cp'dt 

CO 

acc<‘|(‘ration 

dr/dt 

a 

acceh'ration of gravity 


y 

tmiss : 



mass 


m' 

(h'lisity 

I nt 1 P 

1 P 

morru'ut of inertia 

! 

./, I 

concentration 

i 

C, (' 

mol fraction 

! 

r. A' 

atomic weight 


A 

molecular weight 


M 

Avogadro’s number 

1 

A 

atOTuii' number . . 

1 1 

Z 

ditrusion (coefficient 


D 

force, energy : 



force 


F 

w'eight 


1 b’(IF) 

force moment 


1 ^ 

l)re8Siirc 


* V 

traction 


a 

shear stress 


\ T 

modulus of (dasticity 

a . iiAl 

K 

shear modulus 

T han y 

1 G 

compr(^asi(jn modulus 

P . F/AF 

K 

viscosity . . 


\ 

kinematic viscosity 

YJ/P 

I V 

friction ctH'fficient 


f 

Planck’s constant 


h 

energy 


17, E 

work . . . . . . 


W, A 

power . . . . . . 1 


1 

efficiency . . . . . . j 


i T] 


PHYSICAL QUANTITY 

1 

DEFINITION 

SYMBOL 

hcMf, : j 



cpiantity of In^at . . 1 


Q 

teinperatiin! . . j 


t, 6 

ahs<»hite temjH'ratnre . . j 


T, H 

cntroi)y . . . . . . i 


,s 

internal (uicrgy . . . . j 


ir 

free energy ( llelmholt/) . . j 

r - 7 '.s 

F 

enthalpy, h(‘atfnrietion . . i 

r ■ pv 

H 

free enthalpy (Cihhs) . . \ 

H TS 

G 

work . . . . . . i 


IT, A 

mech. < quiv. of h(‘at 


J 

linear expn. eoefft. 


a 

enhie expn. c(iefft. . . i 


Y 

thermal eondiiotivity 


A 

specific h< at 


n Cyf 

molar hrat . . i 


Up Uv 

fiitio of -.p(‘ciflc heats . . . 


X, Y 

h(‘af of vaporization 


r, / 

.Ionlt‘- riKtmson coeff. 



gas constant 

XI- 

R 

Boltzmann cmist. 


k 

liyht : 


1 

(piantity of light 


Q 

flux of liglit . . i 


ti) 

intensity of light source 

dCl>, <Uo 

1 

ilinmination 

<itl>;d.s 

E 

hinunanc(‘ 

AL AS cos 0 

L, h 

luminous radianec 

(Kl) (t.S 

R 

absorption factor 

a - p •+ T 1 

a 

rcfk‘cti(»u factor . . 


P 

transmission factor 



absorption coefficient 


a 

ndleetion coctficient 


r 

extinction co<‘lfi«Mcnf 


X 

rcfractivi* index . . 

// r 

n 

velocity of light (vac.) 


r 

electricity, maynetiRni : 

(piantity of (‘h'ctriclty 


Q 

(diargc d»msity 


P 

surface (l(>iisity 


<7 

elcctri(' current 


i 

electric density 


J 

electric pot(‘ntial 


V 

electric Held 


E 

electric displacciia nt 


D 

capacity 


C 

permittivity 

1) E 


dielectric polarization 


! R 

magnetic field 


H 

magnetic Induction 



IKTinc^ihility 

B n 

! M- 

magneti(; ]nilarization 


M 

snsccptibillty 

M H 

X 

resistanct' . . , 


R 

resistivity . . 


' P 

conductivity 

Ip 

Y' ^ 

self iiuhu'tance 


i ^ 

mutual inductam e 


! Af, Aj, 

rt'actance . . 

to A - V'coC 

A- 

impedanci' 

V^(/U r AO 

z 

admittance 

\ z 

; Y 

phase numVici 


1 m 

loss angU: . . 


! s 

niirabei of turns 


N 

power factor 


1 

; COS qf> 

power 


/’ 

Poynting veetor 


1 

Fote : Ni> symbol for ele( 

Aromotive force is rocommemLei 
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Trends in Coal Research 

J. A. Dulhunty 

Tilt: nature and objects ot‘ coal researcJi 
overseas, and of present and possible research 
in Australia, cover a wide range which may 
conveniently be divided into at least four 
phases: 

1. Basic Fundamental Research, to produce 
new knowledge about the chemical and 
physical nature of coal itself, the manner of 
its formation and the fundamental differences 
between types. Research of this kind is 
limited because the industrialists who sponsor 
research cannot appreciate immediate value 
from results. 

2. Fundamental Applied Research, concern- 
ing the principles which underlie the behaviour 
of coal in utilization and in industrial pro- 
cesses. This research is planned to meet 
urgent requirements of industrial problems, 
where modern development has almost ex- 
hausted the reserves of fundamental data. 

3. Technological Applied Research, concern- 
ing problems of industrial development and 
application of fundamental results — to pro- 
mote economical production and utilization of 
coal and to extend its uses. Selection of 
problems in any country depends upon the 
resources and development of that country. 
Very extensive facilities are being made avail- 
able in some countries. 

4. Engineering Development, being research 
upon equipment for production, handling and 
processing of coal, lather than research upon 
coal itself. 

Overseas Production of Liquid Fuel prom 
Coal,, It is generally recognized that world 
resources of petroleum are failing, in so far 
that old oil fields are being exhausted more 
rapidly than new fields are being discovered 
and developed. Thus it appears probable that 
present shortages of petroleum are likely to 
become permanent, that world production of 
oil may never increase materially above 
present figures and that it may possibly com- 
mence to fall off in the near future. Demands 
for petroleum products continue to increase 
so rapidly that a serious shortage of petroleum 
was felt in the United States during the 
winter of 1947-48, although oil production had 
been at “record” level. 

Much attention is therefore being paid to 
the production of liquid fuel from coal. In 
America, coal is regarded as the nation's 
future internal resource of liquid fuel and 
enormous funds are being made available for 
development of hydrogenation and Fischer 
Tropsch projects. The United States Bureau 
of Mines is undertaking technological applied 
research and engineering development on a 
huge scale at Pittsburgh, and private enter- 
prise, including some of the largest oil com- 
panies, is spending vast sums on engineering 
development connected with improved and 


modified Fischer Tropsch synthesis. Very 
little fundamental research in this connexion 
is being undertaken in America, the applied 
work being based largely on fundamental 
research carried out over many years in 
Germany and England. 

In England, a limited amount of funda- 
mental research is being continued on pro- 
duction of liquid fuel, but practically no 
attempt is being made to establish or develop 
industrial plants. The attitude appears to be 
that processes are available if and when 
required and that in the meantime large-scale 
research on engineering development may well 
be left to American enthusiasm and capital. 
The possibility of producing liquid fuel from 
coal by means other than hydrogenation and 
Fischer Tropsch processes is receiving much 
attention by fundamental research workers in 
Britain, but not in America. 

Coal-Fired Gas Turbines. An important 
development in coal utilization, receiving atten- 
tion in both Britain and America, is the use 
of pulverized coal as fuel for gas turbines. 
The more fundamental aspects of the problem 
are being undertaken in England, while in 
the United States there seems to be a tendency 
to push practical application ahead of funda- 
mental work. It is believed that the use of 
pulverized coal in gas turbines may increase 
the overall energy efficiency of railway loco- 
motives from the present figures of 7% to 10% 
for steam-powered locomotives to perhaps 20 %' 
for gas turbine electric locomotives. Gas 
turbines fired with pulverized coal are also 
contemplated for marine engines in large 
ships now burning fuel oil. Development of 
the coal-fired gas turbine is receiving much 
impetus from the threat of petroleum short- 
ages. 

Coal as a Rate Material in the Chemical 
Industry. In the past coal has provided raw 
materials. for the chemical industries solely in 
the form of by-products from carbonization. 
Chemical industries, including plastics, syn- 
thetic fibres, and structural materials, have 
progressed so rapidly in recent years that the 
demand for coal by-products is commencing 
to exceed the supply normally provided by 
the gas and coke makers. Chemical industry 
would benefit enormously if the whole of the 
coal substance could be made available as a 
raw material instead of the relatively small 
portion represented by the by-products of 
thermal decomposition. It is anticipated that 
fundamental research on the use of coal as a 
solid raw material for chemical industries 
may lead to most important and far-reaching 
progress. Promising results are coming for- 
ward and such research is considered to be of 
great importance. The problems are of a 
basic fundamental nature, involving the chemi- 
cal and physical nature of the coal substance, 
its metamorphic evolution during coalifleation, 
and the principles underlying the mechanism 
of thermal decomposition, solvent extraction 
and interaction with chemicals. 
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Basic Fundamental Research Overseas. 
Research in (‘X)al physics is establishing new 
knowledge about the nature of coal substance 
and its metamorpliic evolution. Results have 
provided information regarding the aggre- 
gational state of coal between microscopical 
and molecular levels, establishing coal as a 
highly polymerized substance in the form of 
an isogel with definite micellar structure. 
Some indication has been obtained of molecular 
structures and packing within the micelles, 
and the study of coals varying widely in rank 
has given a reasonably clear picture of the 
evolution of the micellar structure during 
coalification. 

Very little recent progress has been made 
on the chemical structure of the so-called 
“coal molecule”, although some interesting 
results have been obtained by mild oxidation, 
partial hydrogenation and solvent extraction 
of specific petrological constituents in coals 
of various rank and type. Progress in coal 
physics, however, has opened up a new field 
of attack for the chemist, and it is probable 
that the application of advanced techniques 
in physical and organic chemistry may provide 
important results in the near future. 

Research in coal petrology is serving an 
important purwse in drawing the attention of 
physicists and chemists to the fact that coal 
is essentially a heterogeneous mateiial con- 
sisting of specific petrological constituents, 
each of which must be considered indepen- 
dently in chemical and physical resrarch. 
Results of petrological work are commencing 
to find useful application in technological 
applied research on (X)al cleaning, hydrogena- 
tion, coking, and production of raw materials 
for the chemical industry by means other than 
thermal decomposition. 

Palaeobotanical research on the morphology, 
classification and distribution of micro-flora 
in coal is assuming considerable importance 
in the use of microspores for correlation of 
coal measures and coal seams and for estima- 
tion of reserves. British workers recently 
decided to abandon the type-numbering system 
previously employed for classification and 
spore counts and to adopt the American 
and Europ(?an practice of using binomial 
nomenclature in terms of the international 
rules of biological terminology. Active research 
on spore morphology, and close co-oi)eration 
between workers in diflerent countries, is 
now in progress with the object of providing 
the necessary background for more advan- 
tageous use of micro-flora in coal-survey work. 

Liquid Fuel Pr'odiudion Resear eh for Aus- 
tralia. In the absence of internal petroleum 
resources, Australia must rely on supplies 
from overseas or else produce liquid fuel from 
coal. Technological applied research on hydro- 
genation and Fischer Tropsch synthesis is so 
far advanced in America and is being carried 
out on such a large scale, that enormous 
research undertakings would be required in 
Australia before any worthwhile contribution 


could be made to practical problems of pro- 
duction. The necessary outlay and facilities 
for such research would appear to l>e out of 
all proportion to the industrial and financial 
position. On the other hand, fundamental 
research on liquid fuel production from Aus- 
tralian coals, on an advanced basis and of 
high standard, could be undertaken with 
moderate outlay and facilities. Results equal 
to those obtained in othej- countries could be 
expected. Furthermore, it may be considered 
very desirable for Australia to have research 
personnel experienced and interested in liquid 
fuel production, as such productioi. may 
become necessary in the future. 

It is possible that Australia's bes policy 
would be: 

(i) to undertake fundamental research on 
production of liquid fuel from local 
coals; 

(ii) to leave applied research, in the form 
of engineering development, to those 
countiies already appropiiating vast 
financial and industrial resources tor 
su(‘h work; 

(iii) if, and when, industrial production 
becomes necessary in Australia, to 
install the most highly developed 
plants at that stage — our research per- 
sonnel then being in iX)ssession of 
fundamental knowledge about processes 
and the behaviour of Australian coals 
in relation to production of liquid fuel. 

Researeh on A vailabiUt y of Australian Coals 
for Industry. Foal varying in nature and 
properties occurs at widely separated places 
within the Commonwealth, and industrializa- 
tion in different areas is limited largely by 
the availability of suitable coal resources. For 
the purpose of facilitating industrial develop- 
ment and using all potential coal resources 
(brown coals, sub-bituminous coals and bitu- 
minous coals) it would appear very important 
to extend reseaich on the preparation of coals 
normally unsuitable for standard industrial 
use, and on tlie adaptation of equipment to 
the use of such coals. Woik of this kind calls 
for investigations in all lour sections of coal 
research — basic fundamental research on the 
nature and occurrence of coals of different 
rank and type; fundamental applied research 
on their behaviour and processing; techno- 
logical applied lesearch on industrial applica- 
tion of coal, with preparation and development 
of suitable piocesses to use the coals; and 
engineering development on design and adapta- 
tion of coal liurning and coal-processing equip- 
ment. A valuable purpose would be served 
by a policy of encouraging work in each 
section by provision of research facilities and 
of maintaining close liaison between each 
section of research, then co-ordinating results 
with the ultimate object of making available 
to industry all possible resources of coal 
within the Commonwealth. 

Fundamental Applied Research for Aus- 
tralia. In addition to an exhaustive chemical 
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and physical survey of Australian coals, which 
is of prime importance, it is considered that 
fundamental applied research could be directed 
towards: 

(i) The utilization of coal rioimally un- 
suitable for Industrial use, by investi- 
gating the fundamental nature of those 
properties which make the coals un- 
suitable, and the more fundamental 
aspects of processes for making them 
available. 

(ii) The processing of Australian coals to 
provide raw materials for the estab- 
lishment of those chemical industries 
undergoing lapid development in other 
countries — particular attention being 
paid to oxidation of coal in production 
of mixed organic acids; to chemical 
attack on coal substance by solvent 
extraction and chemical interaction: 
and to production of moulded struc- 
tural materials. 

(iii) Solution of specific fundamental prob- 
lems arising from time to lime in 
connexion with production and utiliza- 
tion of Australian coals. 

(iv) The routine use of micro-flora in coal 
survey work on correlation of seams 
and determination of reserves. 

Busi<‘ Fundamental Research for Australia, 
Research of this nature is as urgently needed 
in Australia as in any other country possessing 
coal resources. As the object of the work is 
to produce new fundamental knowledge about 
coal by truly basic research in different 
branches of science, it is inevitable that its 
planning must depend very largely on par- 
ticular interests and abilities of research per- 
sonnel available and on opportunities for 
investigation offered by special features of 
nature and occurrence of coal in the country 
in which it is to be undertaken. 

With regard to the latter, the occurrence in 
Australia — in very varied mode— of a particu- 
larly wide range in rank, from immature 
brown coal to high-rank bituminous coal with 
all intermediate stages represented, presents 
opportunities in a wide held for work on 
the chemical and physical nature of all ranks 
and on progressive changes in relation to geo- 
logical factors responsible for metamorphisin. 
Results would be valuable foi- fundamental 
applied research on availability of different 
coals for industry. Furthermore, the presence 
of well preserved micro-flora in practically all 
Australian coals presents unique opportunities, 
surpassing those in any other country, for 
research on floral assemblages and evolutionary 
trends in coal forming plant debris from 
Permian to Tertiary in age, and on relation 
to coal-measure stratigraphy. Such work would 
provide the necessary background for correla- 
tion of ‘Seams and determination of coal 
resources in Australia, as well as making an 
important contribution to micropalaeonto- 
logical knowledge in general. 


The Organization of Research in Britain 

The Medical Research Council of 
Great Britain* 

The Medical Research Council are the expert 
body appointed by the Government of the 
United Kingdom to administer the funds pro- 
vided annually by Parliament for the pro- 
motion of scientific research in medicine. 

The Council were originally established in 
1913, as the Medical Research Committee, and 
in 1920 they leceived their present title and 
constitution; at the same time they became 
subject to the formal direction of the specially 
appointed Committee of Privy Council for 
Medical Research. The members of this (Com- 
mittee are the Lord President of the Council 
as chairman, the Minister of Health as vice- 
chairman, and the Ministers in charge of the 
other principal departments concerned with 
questions of public health at home or in the 
(Irowii Colonies. 

Research Program m e 

The programme supported by the Medical 
Research (Council is not concerned exclusively 
with studying the nature and causes of disease, 
and with devising improved methods for its 
prevention, diagnosis and treatment; it deals 
also with tlie fundamental sciences of medicine, 
such as physiology, biocliemistiy, biophysics 
and genetics; with the maintenance of human 
well-being, mental as well as physical; and 
with physiological and psychological reactions 
of the normal human being to his work and 
environment. It may deal, indeed, with almost 
any question involving the human factor. 

A dvisoru (■ommittees 

The L’ouncil consist of twelve members— 
three lay and nine Bcientiflc — with a secretary 
and othei’ administrative officers. From 1934 
till Septembei- 1949 the Secretary of the 
Council was Sir Edward Mellanby, whose own 
researches on rickets and other diseases are 
well known. He has now been succeeded by 
H. P. Himsworth, formeily Professor of Medi- 
cine at University College Hospital, London. 
The members of the Council are appointed by 
the Committee of Privy Council, the scientific 
members after consultation with the President 
of the Royal Society and with the Medical 
Research Council themselves. They retire in 
rotation at regular intervals, and the aim is 
always to ensure that the Council comprise 
a body of distinguished experts with first-hand 
experience of research. 

To advise them in the promotion of research 
ill special branches of medical science, the 
Council have the help of about fifty expert 
committees. These may deal with subjects of 

♦Contributed by Martin Ware, M.R.C.P., through 
the Cnited Kingdom Information Office, 
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lasting interest, such as chemotherapy, vita- 
mins, the problems of the deaf; or with more 
temporary questions, such as the clinical trial 
of a promising new drug. A committee of 
special interest is the Colonial Medical Re- 
search Committee, appointed jointly by the 
Council and Colonial Office, to direct woik on 
tropical diseases and on nutritional and other 
questions affecting the health of colonial 
peoples. In planning research on problems of 
industrial well-being and efficiency the Council 
have the assistance of the Indus! lial Health 
Research Board, whicli has the status of one 
of their committees. 

It will be realized that the Medical Research 
Council enjoy a high degree of autonomy, 
being r(‘sponsible only to theii directing com- 
mittee of Ministers and to Pailiament for the 
pioper expenditure of their grant-in-aid. This 
i*elative independence of the Council illustrates 
an important pi incipl(‘ - long accepted in 
Britain — that the detailed allocation of money 
for scientific reseaich is best entrusted to an 
expert body of scientists, with only a modicum 
of lay help. 

The Council naturally work in close associa- 
tion with the administiative Government 
departnu'iits on matters of common interest. 
Indeed, they are required to advise these 
departments on health problems within their 
sphere and to undertake such new researches 
as may be necessaiy for this purpose. 

Rcsea re h Es t a b 1 is h mf’ii t s 

'The Council’s central research laboratories 
compi'ise the National Institute foi- Medical 
Research in London, whose Diretdor is Sir 
(Mia lies Harington. The research programme 
here is veiy wide, falling under the general 
headings of physiology, pathology, biochemistry, 
pharmacology and chemotherapy, endocrin- 
ology, and physics in relation to medicine. 
Diseases recently under intensive study have 
been influenza, the common cold, malaria and 
(during the war) the typhus fevers. A special 
responsibility of the Institute is to maintain 
standard preparations for the biological assay 
of certain drugs, hormones, vitamins, and anti- 
toxins. This is done in many instances on 
behalf of World Health Organization. Another 
institute wholly maintained by the (Council for 
laboratory reseaich is the Dunn Nutritional 
Laboratory at Cambridge. 

Obviously, in any organized programme of 
medical research, prominence must be given 
to the study of clinical problems of disease 
and injury as seen in patients. To this end, 
the Council have for long maintained, wholly 
or in part, special departments for clinical 
research in medicine at two London teaching 
hospitals, and at a hospital for nervous dis- 
eases. More recently, they have set up a 
number of further research establishments in 
London which include centres for the study of 
ear diseases and eye diseases, for research on 
the radiotherapy of cancer, and for the study 
of industrial illnesses and toxicology. Units 


for research in human nutrition and in dental 
disease have also been established in London. 
Research on industrial injuries and skin dis- 
eases is carried out in a unit at Birmingham; 
in South Wales, occupational lung disease in 
the coal miners is being studied. At Cam- 
bridge, the Council have established an applied 
psychology research unit and a department of. 
experimental medicine. Other research units 
of the Council in London and elsewhere in 
Biitain aie conceined with chemotherapy, the 
vitamins, endocrinology, microbiology and cell 
niedabolism ; with blood-grouping and the 
therapeutic use of blood derivatives; witli 
electromedical and biophysical problems; and 
with industrial physiology, occupational 
psychiatry and social medicine. Th' list is 
by no means comphde, but it will oerve to 
indicate the varied scope of the (Council’s 
research activities. At the present time the 
Council support about 40 such research units. 

a ra nts to ?' R <:s ca rvli 

At the National Institute for Medical Re- 
seaich, and at iheir other research establish- 
ments. the Council employ a whole-time scien- 
tific staff, including many medical men and 
women. While the greater phrt of the funds 
at their disposal is thus devoted to the support 
of work within their immediate control, an 
important fiaction is expended annually in the 
foimi of temporaiy grants made in aid of 
approved resea ndies by independent investi- 
gators at universities, hospitals and other 
institutions throughout Britain and on occasion 
overseas. 

In addition to their primary function of 
supporting medical research, the Council 
during the war period undertook various 
executive functions on behalf of the Ministry 
of Health, such as the establishment of blood 
transfusion depots, and of an Emergency 
Public Health Laboratory Service to augment 
the existing public health services in combat- 
ing eiiidemics of infectious disease. The 
success of the latter airangement was such 
that the Service (now known as the Public 
Flealth Laboratoiy Service) is being continued 
in peac(‘-time, to carry out nation-wdde research 
on problems of public health and epidemiology. 

The Australian National 
Committees 

ArsTKAi.iAx membership of the various 
International Scientific Unions is effected 
through the Australian National Research 
Council (This Journal, U), 127, 1948). The 
following procedure in this connexion was 
adopted by the Executive Committee of the 
A.N.R.(L on 9 April 1948 and approved by the 
general meeting held in Hobart on 11 January 
1949. 

When Australia joins an International Scien- 
tific Union, an appropriate National Committee 
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in that branch of science is to be appointed by 
A.N.R.C. Members of the National Committee 
shall be appointed and hold office for two years, 
but are eligible for re-appointment. The 
National Committee is to serve as the Aus- 
tralian Committee of the particular Inter- 
national Scientific Union, and is intended to 
promote and co-ordinate in Australia the study 
of the particular branch of science, more 
especially in relation to its international 
requirements. 

The National Committee may communicate 
on scientific and general matters direct with 
the International Scientific Union and its con- 
stituent Associations or Commissions; but all 
questions involving policy are to be referred 
by the National Committee to the Executive 
Committee of A.N.R.C., with a recommendation. 
Questionnaires for scientific reports received 
by A.N.R.C. from an International Scientific 
Union or any of its Associations or Com- 
missions will be passed to the Secretary of the 
National Committee for reply direct. The 
Secretaries of National Committees should 
appreciate the advantage of keeping A.N.R.C. 
in touch with their activities by such simple 
means as forwarding carbon copies of certain 
of their correspondence to A.N.R.C. for infor- 
mation only. 

When arrangements are being made for the 
holding of meetings of the International Scien- 
tific Union or its constituent Associations or 
Commissions, the A.N.R.C. on the recommen- 
dation of its appropriate National Committee 
will appoint the requisite number of delegates 
and will advise the Secretary of the Union. 

Each International Scientific Union has a 
number of constituent Associations or Com- 
missions. These constituent bodies each deal 
with some particular section of the science 
covered by the Union. A National Committee 
may appoint sub-committees to deal in Aus- 
tralia with the subject matter of each of the 
constituent bodies. Care should, however, be 
taken by the National Committee to preserve 
in Australia the same structure as the Inter- 
national Scientific Union. For example, the 
International Union of Geodesy and Geophysics 
has a constituent association entitled the Inter- 
national Association of Hydrology, the scien- 
tific work of which is divided among a number 
of Commissions formed within the Association; 
one of these is the Commission of Potamology: 
if it were found necessary by the National 
Committee on Geodesy and Geophysics to have 
a separate group actively engaged on pota- 
mology, it should be set up as a working group 
of a sub-committee of Hydrology. 

Advice of the formation of a sub-committee 
or working group of a sub-committee, together 
with a list of its personnel, is to be given to 
A.N.R.C. by the Secretary of the National 
Committee immediately after its formation. 
The tenure of office of these sub-committees 
and working groups will be the same as that 
of the National Committee, and members are 
eligible for re-appointment. 


A report is to be submitted by the National 
Committee to the Executive Committee of 
A.N.R.C, at least four weeks before the date 
of each general meeting of A.N.R.C. 

Australia has now arranged to adhere to 
seven of the International Unions, and corres- 
ponding National Committees have been 
appointed, as follows. 

National Committer, of Astronomy 
R. V. d. R. Woolley (chairman), Sir Kerr 
Grant, A. R. Hogg, D. J. K. O'Connell, H. S. 
Spigl, H. W. Wood. Secretary: Dr. A. R. Hogg, 
Commonwealth Observatory, Mt. Stromlo, 
A.C.T. 

National Commit! re of Chemistry 

R. S. Andrews, N. S. Bayliss, E. J. Hartung, 
T. Iredale, T. G. H. Jones, E. C. Kurth, R. J. W. 
Le Fevre, G, Deeper, A. K. Macbeth, V. M. 
Trikojus, I. W. Wark, and the President of 
the Royal Australian Chemical Institute {ex 
officio). Secretary: Dr. I. W. Wark, Chief of 
Division, Division of Industrial Chemistry, 
Commonwealth Scientific and Industrial 
Research Organization, Box 4331, Melbourne. 

National Committee of Biological Sciences 
J. G Wood (Botany), H. N. Barber (Experi- 
mental Cytology), P. D. F. Murray (Embry- 
ology), A. J, Nicholson (Entomology), W. L. 
Waterhouse (Genetics), F. M. Burnet (Micro- 
biology), 0. W. Tiegs (Zoology). Secretary: 
Professor O. W. Tiegs, Department of Zoology, 
University of Melbourne, Carlton, N.3, Victoria. 

National Committee of Crystallography 
J. Bannon, W. Boas, W. H. Bryan, R. 1. 
Garrod, A. Mathieson, D. P. Mellor, G. D. 
Osborne, R. T. Prider, A. L. G. Rees, (Mrs.) C. 
Rogers, J. Shearer. C. N. Tattam, W. A. Wood. 
Secretary: Dr. R. I. Garrod, Defence Research 
Laboratories, Maribyrnong, Victoria. 

National Committee of Geodesy and Geophysics 
R. L, Aston, W. H. Bryan, K. E. Bullen, L. A. 
Cotton, F. M. Johnston, E. Kraus, F. Loewe, 

D. F. Martyn, D. J. K. O’Connell, H. G. Raggatt, 
J. M. Rayner, C. M. Tattam, F. W. G. White, 
F. M. Wood, R. V. d. R. Woolley. Secretary: 
J. M. Rayner, Chief Geophysicist, Common- 
wealth Bureau of Mines and Mineral Resources, 
Collins Street, Melbourne, C. 1, Victoria. 

National Committee of Pure and Applied 
Physics 

R. C. L. Bosworth, G. H. Briggs, C. E. Eddy, 
N. A. Esserman, Sir Kerr Grant, A. F. A. 
Harper, A. R. Hogg, Sir John Madsen, L. H. 
Martin, A. D. Ross, E. L. Sayce, H. C. Webster, 
F. W. G. White. Secretary: N. A. Esserman, 
Chief of Division, Division of Metrology, 
Commonwealth Scientific and Industrial 
Research Organization, National Standards 
Laboratory, University Grounds, Chippendale, 
N.S.W. 

National Committee of Radio Science 
R. E. Aitcheson, C. W. Allen, V. A. Bailey, 

E. G. Bowen, W. S. Butement, A. L. Green, 
L. G. H. Huxley, J. C. Jaeger, F. J. Lehany, 
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Sir John Madsen, D. F. Martyn, G. H. Munro, 
J. L. Pawsey, J. M. Rayner, H. C. Webster, 
F. W. G. White, R. v. d. R. Woolley, F. W. 
Wood, E. P. Wright. Secretary; Dr. D. F. 
Martyn, Commonwealth Observatory, Mt. 
Stromlo, A.C.T. 

At a meeting of the National Committee of 
Geodesy and Geophysics which was held in 
Melbourne on 2 December 1949 it was decided 
to appoint sub-committees as follows; 

Geodesy: J. M, Rayner, R. L. Aston, B. P. 

Lambert ( Secretary ) . 

Seismology: K. E. Bullen, O. A. Jones, 
D. J. K. O’Connell (Secretary). 
Meteorology: J. C. Foley, F. Loewe, 

C. H. B. Priestley (Secretary). 
Terrestrial Magnetism and Atmospheric 

Electricity: J. M. Rayner, L. S. Prior, 

D. F. Martyn (Secretary). 

Yuleanology: W. H. Bryan, N. H. Fisher 

(Secretary), and one other to be 
appointed (from Victoria). 

Physical Oceanography: G. D. Osborne 
(Secretary), to nominate two other 
members. 

Hydrology: C. Miilholland, R. L. Aston, 
N. H. Fisher. E. S. Hills (Secretary), 
with power to co-opt. 


News 

Pollock Memorial Lecture 

The Pollock Memorial Lectureship was 
founded in 1923 as the result of an appeal by 
the University of Sydney and the Royal Society 
of New South Wales to establish a memorial 
to Professor J. A. Pollock, who had occuplea 
the Chair of Physics in the University from 
1899 to 1922. The Lecture is to be delivered 
in general at inteivals of three years. It is 
to be open to the public, but is to be of a 
nature such as to encourage research and to 
stimulate the lecturer and the public to acquire 
new knowledge. 

The first Lectuie was delivered by Professor 
T. M. (^herry, of the University of Melbouine. 
on 28 October 1949, upon the subject ‘The Flow 
of Gases'. Ih*ofessor O. U. Vonwiller gave a 
short talk upon the life and work of Professor 
Pollock. 

Edgeworth David Medal 

The Edgeworth David Medal of the Royal 
Society of New South Wales is awarded 
annually for research published by a scientist 
under the age of thirty-five years. It is 
granted for a distinguished contribution of 
work done mainly in Australia or its Terri- 
tories or adjacent Sejts, or contributing to the 
advancement of Australian science. The fields 
of award are changed in annual rotation, 
according to the following Groups: 

A. Mathematics, Physics, Chemistry, Bio- 
chemistry, Astronomy, Meteorology, 
Engineering, and related Sciences. 


D. Geology, Botany, Zoology, Physiology, 
and related Sciences. 

C. Psychology, Anthropology, Sociology, 
Economics, Geography and related 
Sciences. 

The first award was for the year 1948.* 
The award for 1949 will be made for work in 
the subjects of Group B published before 
1 January 1950. The recipient must not have 
reached the age of thirty-five years before 
1 January 1950. Nominations are invited from 
scientific bodies in Australia. They should 
submit details of the nominee’f, work and 
should reach the Royal Society of New South 
Wales not later than 28 February 1950. 

Imperial Chemical Industries Fellowships 

Applications are invited for I.C.I. Research 
Fellowships in Biochemistry, Chemistry, Engi- 
neering, Pharmacology, Physics, or allied sub- 
jects. These will normally be tenable from 
1 October 1950, for three years in the first 
instance. The salary will depend on qualifica- 
tions and €‘xperience, but will be within the 
range of £500 to £S50 (sterling) a year. 

Detailed regulations and application forms 
can be obtained from the Academic Registrar, 
University of Ijondon, Senate House, W.C.l. 
Applications must be received at that address 
not later than 30 April 1950. 

Turner and Newall Research Fellowships 

Applications are invited for a Turner and 
Newall Fellowship in Engineering, Inorganic 
(Tiemistry, Physics, or allied subject, tenable 
from 1 October 1950, normally for three years 
in the first instance. The salary will depend 
upon qualifications and experience, but will be 
within the range of £500 to £850 a year, 
sterling. 

Detailed regulations and application forms 
can be obtained from the Academic Registrar, 
University of London. Senate House, W.C.l. 
Applications must be received at that address 
not later than 30 .^pril 1950. 

C.S.I.R.O. Publications 

The Commonwealth Scientific and Industrial 
Research Organization is to publish two new 
journals — The Australian Journal of Agri- 
rultural RrseartJi and The Australian Journal 
of Applied Sci(‘nr('. These will appear quarterly 
and it is expected that four issues of each 
will appear in 1950. The subscription to each 
journal will be £1 lO.s. a year or Is. 6d. a copy. 

The Journal of the former Council for Scien- 
tific and Industrial Research ceased publica- 
tion with Volume 21, No. 4 (1948). 

The Royal Society 

At the 287th Anniversary Meeting of the 
Royal Society the following were elected as 
officers and council for the ensuing year. 
President, Sir Robert Robinson, O.M, ; Treasu- 
rer, Sir Thomas Merton ; Secretaries. Sir 
Edward Salisbury, Sir David Brunt ; I? oreign 

•This Journal, 11 , IHl. 
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Secretary, Professor E. D. Adrian, O.M. Coun- 
cillors: R. A. Bagnold, G. L. Brown, H. Daven- 
port, F. G. Gregory, Sir Cyril Hinshelwood, 
R. P. Linstead, G. F. Marrian, H. S. W. Massey, 
F. E. Simon, Sir William Stanier, Sir George 
Thomson, H. G. Thornton, C. El Tilley, 
F. M. R. Walshe, V. B. Wigglesworth, S. 
Zuckerman. 

Vice-Presidents: Sir Thomas Merton (Treasu- 
rer) ; Sir Edward Salisbury (Biological 
Secretary; Director of the Royal Botanic 
Gardens, Kew) ; Sir David Brunt (Physical 
Secretary; Professor of Meteorology, Imperial 
College of Science and Technology) ; C. E. 
Tilley (Professor of Mineralogy and Petrology, 
Cambridge). 

In his presidential address Sir Robert 
Robinson reviewed the important advances in 
sterinoid chemistry, referring to the contri- 
bution of the organic chemist in the elucida- 
tion of the structure of certain vitamins and 
hormones. He made particular reference to 
the chemistry of coitisone (i.e., compound E, 
with which certain beneficial effects have been 
obtained in the treatment of rheumatoid arth- 
ritis) and called for new ideas and methods in 
the search for the synthesis of cortisone or 
similar substances. He said that there is a 
great field for investigation and he urged the 
international organization of a supreme effort 
similar to that made in the penicillin field 
during the war. The successful outcome ol 
such an effort would be of profound signifi- 
cance for the progress of biological science and 
for the greater health and liappiness of 
mankind. 

RoyaJ Society Medals 

His Majesty the King has been graciously 
pleased to approve recommendations made by 
the Council of the Royal Society for the award 
of the two Royal Medals for the current year 
as follows: 

To Sir George Thomson, F.R.S., for his 
distinguished contributions to many 
bi*anches of atomic physics, and especi- 
ally for his work in establishing the 
wave properties of the electron. 

To Professor R. A. Peters, M.C., F.R.S., 
for his distinguished biochemical re- 
searches, in particular his investigations 
of (i) the biochemical role of vitamin 
Bi in tissue metabolism; and (ii) the 
mechanism of the toxic action of lewisite 
and other arsenical compounds. 

The following awards of medals have been 
made by the President and Council of the 
Royal Society: 

The Copley Medal to Professor G. C. 
de Hevesy, For.Mem.R.S., for his dis- 
tinguished work on the chemistry of 
radioactive elements and especially for 
his development of the radioactive tracer 
technique in the investigation of bio- 
logical processes. 

The Davy Medal to Professor A. R, Todd, 
F.R.S. , for his structural and synthetic 


studies and achievements in organic 
and biochemistry, with special reference 
to vitamins Bi and E and the naturally 
occurring nucleosides. 

The Sylvester Medal to Professor L. J. 
Mordell, F.R.S., for his distinguished 
researches in pure mathematics, especi- 
ally for discoveries in the theory of 
numbers. 

The Hughes Medal to Professor C. F. 
Powell, F.R.S., for his distinguished 
work on the photography of particle 
tracks and in connexion with the dis- 
covery of mesons and their transforma- 
tion. 

D.S.l.R. Information 

The U.K. Department of Scientific and 
Industrial Research has recently issued brief 
public leports of research information on the 
following subjects.* 

Netr Design Methods for Welded titcel Struc- 
tures, as a result of research by the British 
Welding Research Association in the Univer- 
sity of Cambridge, which has produced a 
theory taking into account both the elastic and 
plastic properties of steel. 

Filling and Sealing Materials for Joints in 
Concrete Roads, published as Road Note No. 7, 
price 4d. Fillers must stretch without crack- 
ing and without separating from the joint 
sides; must stand hard wear and must not 
liquefy in hot weather but must be easily 
liquefied for poiiiing. 

Damage to Roads Caused hy the Drought of 
RDp, published as Road Note No. 6, price 9d. 
Reference is made to the effect of fast-growing 
vegetation close to the road. 

The Sioelling of Wood under Stress, pub- 
lished as a book, price 6.v. A critical approach 
is made to the study of the behaviour of any 
natural material which is not homogeneous 
and is sensitive to past treatment. The book 
deals with the stiucture of wood, types of 
sorption of water, effects of restraints; anisop- 
topic elasticity; generalization of osmotic 
pressure theory; plasticity of gels and hys- 
teresis, and the application of thermodynamic 
method to empirical data. 

Errors in Direction Finding, caused by tilts 
in the ionosphere, published as Radio Research 
Special Report No. 19, price 9d. Some of the 
tilts are systematic and occur at particular 
times such as sunrise. They may amount to 
one or two degrees and may extend some tens 
of kilometres. 

The Storage of Apples, Interim Report on 
Skin Coatings, published as Food Investigation 
Technical Paper No. 1, price 9d. The paper 
deals particularly with internal alcoholic dis- 
orders resulting from skin coatings. 

Visiting Scientists 

The United Kingdom delegation to the 
Commonwealth Specialist Conference in Agri- 

* See also, in thl.s issue. Book Notices, page 
119 
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culture, held in August, was led by Sir Edward 
Salisbury, F.R.S., Director of the Royal Botanic 
Gardens, Kew. Other members includeo 
Professor F. G. Gregory, of the Imperial 
College of Science and Technology; Professor 
T. Wallace, Director of the Long Ashton Agri- 
cultural and Horticultural Research Station; 
P. J. G. Mann, of Rothamsted; P. S. Nutman, 
of Rothamsted; James Stewart, of the Moredun 
Research Institute; J. W. Howie, of Hie 
Rowett Research Institute, Bucksburn; J. B. E. 
Patterson, of the National Advisoiy Agri- 
cultural Service, Bracken Hill; and 11. H. 
Green, of the Veterinary Laboratory, Wey- 
b ridge. 

The Canadian delegation included Professor 
E. W. Crampton of McGill, and J. C. Woodward 
of the Department of Agi iculture ; the Indian 
delegation, T. J. Mirchandarii, P. U. Dabadghas 
and R. V. Tamhame, all of tlie Indian Agri- 
cultural Research Institute; the South African 
delegation, J. (’!. Bonsma of the Depaitment of 
Agiiculture, and 1. S. Perold of the Stellen- 
bosch-Elsenburg College. Representing the 
Colonies was B. A. Keen of the East African 
Agiiculture and Forestry Research Organiza- 
tion. 

The New Zealand deh‘gation included F. J. 
Filnier and R. E, R. Grim met t of the Depart- 
ment of Agriculture, Professor I. E. Coop ol 
Canterbury Agricultural College, C. P. 
McMeekan of the Ruakuia Animal Researcli 
Station, and J. Melville, D. Sears and 

A. (\ S. Wright, all of th(' D.S.I.U. In addition, 
M. A. Black of tlie D.S.I.R., E. A. Clarke of 
Miussey Agricultural College, and N. Robertson 
of the Air Department attended as observers. 

Observers attending fiom the United States 
of America included Professor W, Albiecht of 
the University of Missouri, Professor J. Bonner 
of the California Institute of Technology, and 
K. Hammer and Prof(‘ssoj- P. R. Stoui of the 
University of California. 

Professor Sydney Chapman of the Cniversity 
of Oxford, has been in Australia at the invita- 
tion of the C’ommonwealth Government, upon 
the recommendation of Dr. R. v. d. R, Woolley. 
He has visited the Commonwealth Observatory, 
the Bureau of Mineial Resources and othei- 
organizations, and has met the National Com- 
mittees in Geodesy and Geophysics and in 
Scientific Radio. Opportunity was taken to 
ariange lectures by Piofessor Chapman on 
subjects such as ‘Atmosydieric Tides’, ‘Magnetic 
Storms’, and ‘Auiorae’. 

Dr. G. M. Lees, of the Anglo-Iranian Oil Co. 
Ltd., lectured in Sydney in December, under 
the auspices of the University of Sydney and 
the Royal Society of New South Wales, upon 
the subject, ‘Geology of the Oilfields in the 
Middle East’. 

Discovery of Antrycide 

Thk establishment of a cattle industry in 
four-and-a-half million square miles of Africa 
has hitherto been prevented by the disease of 
trypanosomiasis in cattle, which is known as 


‘sleeping sickness’ in human beings. It was 
estimated that half a million African natives 
died from this disease between 1896 and 1906. 
As a result of a commission of investigation 
sent to Africa by the Royal Society in 1902, 
Bru(-e discovered the life-history of the trypano- 
some parasites— that they are conveyed by the 
tsetse fly (Glossina) and have their natural 
host in the big game of the fly belt. In 
connexion with tlie post-war development and 
re-adjustment of the British Commonwealth, 
a team of chemists and biologists from 
Imperial Chemical Industries • ommenced a 
new attack on the problem of trypanosomiasis 
in 1944. The team was headed by the late 
Dr. F. H. S. CiiiaP and Dr. D. G. Dav. who 
had been joint discoverers of paludrinc, the 
antimaiarial drug which was announced in 
1945. It also included Dr. C. M. Scott' and 
Dr. W. A. Sex ton. '* 

Research Ix-gan with the development of a 
new field of synthetic heterocyclic compounds 
(i.e. substances in wdiich the oiganic carbon 
ring contains other atoms such as nitrogen, 
oxygen or sulphur), which were of a type 
likely to be effective against trypanosomes. 
These were tested in the Manchester labora- 
tories, upon mice whicli had b(‘en given 
trypanosonu' infections. Eventually a com- 
pound was found which had a slight effect 
upon the disease, and from this start more 
potent compounds were developed, of which 
the most t'ffective was given the serial number 
‘M.755,5’. Tlie British Government was un- 
willing to allow cattle to be infected with th(' 
disease for experiment will; in Britain; so the 
laboratory and personnel had to be transported 
to the endemic licit in Africa for the next 
stage of investigation. This w'as done with 
the coliaboraiion of the Tsetse Fly and 
Trypanosomiasis Committee of the Colonial 
Office. 

Field experiments were based upon labora- 
tories established at Khartoum, Nairobi and 
Entelibe. The incidental problems involved 
were unusual in chemotherapy research; the 
subject animals to be collected and handled 
were wild cattle; they were eaten by lions 
during the course of experiments; observations 


'•Francis Henry Swiiidcui Curd. ])Orn 19011, did 
rt'search at the London School of Hygiene and 
Troi)i<-aI Medicine Ix'fore joining l.C.l. in lllllM. 
After a short period on dyestuffs, he took up work 
on trypanocidal eornpounds. He ( ontinued to work 
on the cheinothera fiy of tropical disenses and was, 
with D. Ci. Davey, awiirded the gold medal of the 
Society of Apothecaiies for the discovery of 
paludrine. He was one of five killed in the Stock- 
port railway disaster, ;U) November t9 4s. 

‘M). Carnet Davey, born 1912, i)roeeeded from 
C’ambrid.ge to Harvard on a sehoiar.ship. After 
terms as lecturer in zoology and parasitologist at 
Cambridge and Cardiff, he joined the l.C.l. in 1911 
and organized the Troi»ieal Itisease unit at 
Manehesler. 

Head of the Biological Department of l.C.l 
from 1987; formerly lecturer in Materia Mediea 
at Edinburgh. 

.Associate Research Manager of the Dyestuffs 
Division of l.C.l. ; in (‘harge of chemical research 
on medicinals ; one of the discoverers of the 
.selective weedkiller, Mcthoxonc. 
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were interrupted when a chemotherapist was 
chased up a tree by a rhinoceros; and the 
laboratory mice were devoured by ants. In 
addition, the test cattle succumbed to foot- 
and-mouth disease, rinderpest and East Coast 
fever. The tests began in .January 1948, and 
it was soon decided that ‘M.7555’ would cure 
cattle suffering from all forms of trypano- 
somiasis encountered ; that it has a prophylactic 
effect; and that it cures the disease in horses, 
camels and other animals. It has been given 
the name Antrpcide. 

The drug renders cattle immune from 
Trypanosome congolense, in most cases for six 
months; and from T. vivcur^ in most cases for 
four to five months. Antrycide has been tested 
with success against T. hrucei, in cattle, horses 
and dogs; against T. evansi, in camels; and 
against T. simiae, in pigs. Experiments are 
proceeding in relation to the various forms 
of the disease and to determine periods of 
immunity. It is claimed that antrycide has 
no toxic effects and produces no undesirable 
reactions in the animal, locally or generally. 
It may be administered without the presence 
of a skilled veterinarian. Antrycide has not yet 
been tested against human sleeping-sickness, 
which has for some years been under much- 
improved control as regaids drugs and diag- 
nosis. Field trials are in process in both East 
and West Africa. It is realized that there are 
various factors to cause failure in large-scale 
application of the drug, and many veterinarians 
are by no means sanguine as to the actual 
elimination of trypanosomiasis. 

University of Melbourne 

Dr. C. B. O. Mohr, senior lecturer in 
Theoretical Physics, has been appointed to the 
status of Associate Professor. A former 
graduate of Melbourne, and 1851 Exhibition 
Scholar in the Cavendish Laboratory at Cam- 
bridge, Associate Professor Mohr was for ten 
years lecturer in the University of Cape Town 
and was appointed to the staff at Melbourne 
in 1946. One of the few theoretical physicists 
in Australia, he has been associated with the 
considerable volume of practical work in 
nuclear physics which is being developed in 
Melbourne. 

Dr. E. R. Love, senior lecturer in Mathe- 
matics, has been appointed to the status of 
Associate Professor. A former graduate of 
Melbourne, and Aitcheson Travelling Scholar 
at Cambridge, Associate Professor Love was 
appointed to the staff at Melbourne in 1940. 
He has recently returned from Trinity College, 
Cambridge, after taking up a Fellowship 
awarded to him on leaving the College in 1939. 
During the war he was engaged on mathe- 
matical research with the Munitions Supply 
Laboratories at Maribyrnong and later with 
the Aeronautical Laboratory of the C.S.I.R. 
As a pur^ mathematician, his field is in the 
theory of functions of a real variable. 

Dr. W. J. Tuckfield will continue as Acting 
Professor of Dental Prosthesis until the end 


of 1951. The following appointments have 
been made: G. Buchdahl, as senior lecturer in 
charge of the Department of General Science; 
E. R. Trethewie, now at the Wellcome Insti- 
tute, London, as temporary lecturer In Physi- 
ology; W. D. Falk, of Oxford, as senior lecturer 
in Philosophy; W. E. King, as Stewart Lecturer 
in Pathology. 

The vacancy on the University Council which 
was caused by the retirement of the Rt. Hon. 
Sir John Latham hajs been filled by the appoint- 
ment of Dr. Lucy Bryce. It is recalled that 
the late Dr. Georgina Sweet was the only 
previous woman member of the Council. Dr. 
Bryce has worked in the field of bacteriology 
and clinical pathology, and between 1922 and 
1928 was engaged in research at the Walter 
and Eliza Hall Institute and at the Lister 
Institute, London. 

Associate Professor Tattam, of the Depart- 
ment of Geology, is to visit Nigeria from 
December to March. A. M. Clark, senior 
lecturer in Zoology, has returned from the 
Molteno Institute. Cambridge, where he has 
been working as 1851 Exhibition Scholar. 
N. H. Rosenthal, Director of Visual Aids, is 
visiting Europe. Miss R. Sugden, lecturer in 
Chemistry, and S. J. Lengyel, research officer 
in Commerce, have returned after leave of 
absence abroad. 

The Degree of Doctor of Philosophy has 
been awarded to F. K. Crowley, in the School 
of History, and to C. J. Stratman, in the 
Department of Physiology. Dr. Crowley is at 
present at Balliol College, Oxford, and Dr. 
Stratman at the University of Edinburgh. 
Both are research scholars of the Australian 
National University. 

The Stale Government has agreed to provide 
a further sum of £15,000, making a total grant 
of £55,000, for the additional storey on the 
Physics Building. Pending further develop- 
ments, the Department of Clinical Studies is 
to continue until the end of 1950 at least, with 
Professor MacCallum as Acting Director. A 
Department of Psychology is to be established 
at the Canberia University College, with A. A. 
Gilchrist as temporary lecturer. Patrick 
Pentony, of the University of Western Aus- 
tralia, has been appointed senior lecturer in 
Psychology at the College, to commence duties 
in 1951. 

The following benefactions have been re- 
ceived — £2,000 from Dunlop Rubber (Aus- 
tralia) Ltd. for research scholarshipis in 
Chemistry and Physics for 1948 and 1949; £233 
as bequest from the late Dr. Haley; £50 from 
V. N. T. Karagheusian for the Marie Aghassian 
Fund; £10 10, v. from J. G. Reid for the School 
of Education. 

University of Sydney 

The quinquennial election of ten Fellows to 
the Senate, by a poll of graduates, resulted 
in the election of W. A, Selle, Lieut.-Colonel 
Sir Charles Bickerton Blackburn, Mr. Justice 
E. D. Roper, Mr. W. J. V. Windeyer, Dr. 
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Francis Lions, Dr. J. A. Collins, Emeritus 
Professor F. A. Bland, Sir Henry Barraclough, 
Mr. H. D. Black and Dr. C. G. McDonald. 

The University has instituted the position of 
Public Relations Officer. The officer will act as 
Director of the University’s Centenary Cele- 
brations, which are to be held in 1952. A 
public appeal for funds is to be launched at 
the beginning of 1950. The University came 
into being with the passing of the University 
Act in 1850; Royal Assent was given in 1851 
and classes began in 1852. 

University of Queensland 

Professor G. Elton Mayo, who was the first 
lecturer in Philosophy in the University, died 
in Surrey at the age of sixty-eight, on 1 Sep- 
tember. He was a graduate of the University 
of Adelaide and later studied medicine at 
Edinburgh before turning to psychology. His 
books include 7T?c Human Prohlems of an 
Industrial Cwilization (19,‘18), Thv Hocial Proh- 
lems of an Industrial Civilization (1945), The 
Political Problem of Industrial Civilization 
(1947), and *S’omc Notes on the Psychology of 
Pierre Janet (1948). He left Australia in 1923 
and in 1926 was appointed Seiiioi’ Professor in 
the newly formed Department of Industrial 
Research at Harvard. He retired in 1947. 

Professor William Stephenson has taken up 
his duties as the first Professor of Zoology in 
the University. He is a graduate of King’s 
College, Newcastle-on-Tyne, in both Zoology 
and Education. He was successively research 
assistant to Profc'ssor Hobson, demonstrator 
at King’s College, assistant lecturer at Bristol, 
and naturalist at the Dove Marine Laboratory, 
Cullercoats. His field of research is marine 
biology and parasitology, with a bias towards 
experimental physiology. 

Dr. Norman Henderson, who has for the 
past two years been engaged in lesearch in 
the social psychology of education, in London 
and Phirope, has returned to duty in the Uni- 
versity. R. F. Langdon, who has been awarded 
a Nuffield Fellowship, has left for England, 
to work at the C^ambridge School of Botany 
and the Commonwealth Mycological Institute, 
Kew. His special interests have been the 
diseases of pasture plants, especially the ergots 
of Queensland grasses. 

It has been decided to establish a Depart- 
ment of Mining, with a full-time course in 
Mining Engineering, extending over four years 
and having the first year in common with the 
other Engineering courses. The position of 
Professor has been advertised and it Is 
expected that the course will be in operation 
in 1950. The State Government has granted 
£2000 a year, together with a sum to cover 
initial expenditure on plant, and the Chamber 
of Mines has offered £2,000 a year for five 
years. 

School of Applied Science in Geology 

When the utilitarian demands of pioneering 
days subsided, geology and other sciences were 
left to a calmer period of more academic 


research. In post-war years, however, as the 
late Professor Hawken expressed it, ‘the big 
bad wolf of utilitai ianism has become a friendly 
shepherd dog who rounds up the University 
flock, enlivens the laggards in research, and 
cherishes the lambs of pure culture’. 

Calls for geological help (!ome not only from 
mines, but for such needs as water supplies, 
ceramics, soils, building materials, dam sites, 
railway locations, aerodromes, and general 
resources surveys for land utilization and 
regional development. To meet these demands, 
the University of Queensland has established 
a four-year course in Applied (neology, within 
its Department of Geology and Mineralogy. 
For the first two years the cx)urses, s those 
for the pure geologist, comprise jtM)logy, 
Chemistry and Mathematics. In the third year 
there are lectures on mining methods, assaying 
and related topics. The fourth year is devoted 
entirely to Applif'd Geology, includi.^g geo- 
logical suiveying, geophysical prospecting, 
interpretation of aerial photographs, shore- 
line problems, mineral economics, the geology 
of petroleum and coal, hydrology, soils, gem- 
stones and clays. Associatr' Professor F. W. 
Whitehouse is in immediate control of the 
course. 

University of Western Australia 

Di’. B. J. Grieve, who is in charge of the 
Department of Botany, has been elected a 
Fellow of the Linnean Society. 

A four-year course in optometry is to be 
established. An optometrical laboratory has 
been opened in the Department of Physics with 
the aid of grants from tiie Commonwealth 
Government, the Optometrists’ Registration 
Board, and the Austialiau Optical Co. 

University of Adelaide 

Dr. G. M. Badger, of Glasgow^ has taken 
up his duties as senior lectuier in Chemistry. 

The degree of Doctor of Philosophy has now 
been established. For the present it will be 
restricted to the Faculties of Science, Agri- 
cultural Science and Engineering. 

The extensive building programme begun 
four y(?ars ago is still delayed by shortages 
of material and other lestrictions. The Medical 
School, Geology building, and new^ Engineering 
wings are in various stages of construction. 

Professor Brian Tew, of the Chair of Eco- 
nomics, has been appointed as Professor of 
Economics in the University of Nottingham. 

University of New Zealand 

The Chair of Mechanical Engineering at the 
Auckland University College has been filled 
by the appointment of Dr. G. C. Dalton, a 
former New Zealand Rhodes Scholar who has 
been a scientific officer at the Harwell Atomic 
Research Station. 

University of Otago 

The Chair of Philosophy has been filled by 
the appointment of J. A. Passmore, senior 
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lecturer in the University of Sydney and editor 
of the Australian Journal of Philosophy. 

Personal 

Dr. Walter Boas, principal research officer 
in the C.S.I.R.O. Division of Tribophysics, has 
been appointed Chief of the Division in succes* 
Sion to Dr. S. PI. Bastow, who has been 
appointed to the Executive. Miss Norma 
McArthur, formerly statistician and Haley 
Research Scholar at the Walter and Eliza Hall 
Institute, has been appointed lecturer in 
Demography at University College, London. 
D. J. M. Bevan, of the University of Melbourne, 
has been awarded a junior fellowship to work 
under J. S. Anderson at the Atomic Research 
Station at Harwell. Mrs. C. F'. Bartz, formerly 
lecturer in Economic Geography in the Uni- 
versity of Melbourne as Patricia McBride, has 
graduated Doctor of Philosophy in the Univer- 
sity of California. 

The Scientific Societies 

Royal Society of Tasmania 

November ; V. V. Pliekman, Th(' morphology and 
habits of spiders. 

Royal Society of New Sotitk Wales 

November: Exhibitions and films of seientifie 
interest. 

December: F. Chong, Involutions on a eonie and 
orthogonal matrices. 

J. A. Duihunty, The nature and occurrence 
of peat at flazelbrook, N.S.W. 

F. r. Dwyer and E. ('. (lyarfas. The 
resolution of the tris-u.phenanthrolinc 
nickel 11 ion. 

F, P. Dwyer and H. Wooldridge. A note 
on the reaction betwecm chromium 11. 
salts and o.phenanthroline. 

L. M. Simmons and M. ,1. Canny, Deter- 
inination of the boiling ixdnls of aqueous 
nitric* aeid, 

A, J. Birch, Reduction by dissolving 
metals — VJll, Some effects of structure 
on the course of reductive fission. 

Dorothy Carroll, It. Brewer and .1. E. 
Harley, I’ebbles from the Upper Hunter 
River Valley, N.S.W. 

F. P. Dwyer and E. (\ (lyarfas. The reso- 
lution of the t ris-o,i)henanthroline 
ferroins ion and the oxidation of the 
enan tiomorphous forms. 

H. Gore and G. K. Hughes, A note on 
some l-methoxybenzeneazo derivatives 
of resorcinol. 

G. K. Hughes and PI, O. 1’, Thompson, 
Studies in diinethylation of thioanisole. 

\j. E. Dyons, Action of photochemically 
I)roduced radicals on acetylene, 

G. F. K. Naylor, A further contribution 
to the geology of the Goulburn District. 
N.S.W. 

G. D. Osborne, The Kuttung vulcanicity 
of the Hunter-Karuah District, N.S.W., 
with special reference to the occurrence 
of ignirnbrites. 

Royal Society of Victoria 
November : Dorothy Hill, Middle Devonian corals 
from the Buchan Distric*t, Victoria. 
December ; E. D. Gill, Sandringham Sands — A 
format ional name for certain Tertiary 
sediments in the vicinitv of Melbourne. 
Victoria. 

J. XI. Baldwin, A soil survey of the Shire 
of Whittlesea, Victoria* 

A. J. McIntyre ( lecture )P Land utilization 
in the Shire of Whittlesea, Victoria. 


Royal Society of South Australia 

November: PI. B, S. Womersley, The marine 
algae of Kangaroo Island — III, List of 
species, I. 

E. R. Segnit, T'he soda-rich composite 
intrusive stock located in the Bool- 
eoomatta Hills, S.A. 

H. R. S. Womersley, Studies on the 
rnarino algae of Southern Australia — 
111, Notes on Dictyopteris Larnouroux. 

D. Mawson, Elatina Glaclaton---A third 
Glacial Age recorded in the Adelaide 
System. 

R. K. Johns and J. M. Kruger, Murray 
Bridge and Monato granites and a.sso- 
eiated rocks of the metarnorphie aureole. 

Royal Society of Queensland 

November: C. T. White (memorial lecture), 

F. M. Bailey — his life and work. 

()etoher; VV. H. Bryan and O. A. Jones, Gon- 
tribulions to the geology of Brisbane 
— 1, .Local appli('ations of the Standard 
S f r a t i g r a ] ) h i c a I Nomenclature. 

I. M. Mackerras, Marine insects. 

Royal Society of Western Australia 

October-NoveiTiber : PP It. Beech (lecture), 

Pharma (a)Iogy and nerve conduction. 

U. A. Gardnt'r (exhibit). Pdants used as 
native remedies. 


Royal Australian Chemical Institute 

(dmncil (from 21 September H»1' 

Gepp (President), PI. E. Hill (Viee- 
ITesident). G. Junek (Hon. Gen. Treas.), 
IP W. Strong (Hon. Gen. See.). J. 
Uuming, A. W. Peirci*. H. G. Pvko. L. H 
Smith. TP T., Wood. 

Regi.strar: E. N. Dimmoek, n.'') Collins Place, 
M('n>ourne. 


JMaie i:5ranenes 


N.S.W.: H. G. T\vke (President). M. B. 
Walters (See.), Martin Place, Sydney, 

Queen.sland : PI. Wood (President)' J. R 
Plinehley (See.), 02 Eagle St.. Brisbane. 

South Australia: A. W. I^eiree (Pre.sident), 

G. B. Jones ^Se(^), C. W. Bonython 
(PTon. As.st. Sec.), 4 Mawson St., Nails- 
worth, S.A. 

Tasmania : PI. E. Hill (President). F. H. C 
Kelly (See.), l.f',2 Augusta Rd., New 

down, Hobart. 

Vietoria : Tj. IT. Smith (TTesident). R. C. 
ICdqui.st (Se(\). ,05 (tollins P'laee. Mel- 
bourne. 

Western Australia: J. Cuming (President) 
R W. Steel (Sec.), J. C. Cavanagh 
(Hon. Asst. See.). 2J Barrack St., Perth 


Liuncan Society of ?\'ew South Wales 

Se])temT)er: G. D. Osborne, The stratigra i>hy of 
(he Lower Marine series of the PTrmian 
System in the Hunter River Valley, 
N.S.W. 

A. R. Woodhill. A note on experimental 
crossing of Aedcs (Stcyomyia) scntel- 
laris sculcllaris Walker and Aedes 
(Stryomyin) scutellaris katherincsis 
Woodhill (Diptera, Culicidae). 

October : H. V. T'urchaso and J. M. Vincent A 
detailed study of the field distribution of 
strains of clover nodule bacteria. 

A. Loveridge. The eotypes of Fordonin 
papue n sis M a i * 1 ea y . 


Medical Sciences Club of South Australia 

November: J. (Heland, Clinical interpretation of 
Vitamin B excretion tests. 

P . Trudinger, Amino acid economy of the 
bacterial ccill and the mode of action 
of chemotherapeutic agents. 

December : Discussion on medical education. 
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Victorian Society of Pafholofjy and Experimental 
Medicine 

August : F. H. Shaw and (J. Bentley — The antag- 
onism of morphine. 

F. M. Burnet — Haemolysis by Neweaslle 
disease virus. 

F. S. J. King — Testicular tumours. 

1). T. Oxer — Verminous aneurysm in a 
horse. 

October : A. Ferris. Correlation of .serological 
type with toxigenicity in strains of C. 
diphiheriae. 

S. Fisher and F. V. Keogh, Lysis in the 
presence of complement of erythrocytes 
which have adsorbed as bacterial frao 
tion and its corresponding antibody. 

A. W. Turrnn and V. E. Hodgetts, Relation- 
ship of lactic acid to deaths in sheep 
after excessive consumption of wheat. 

M. Kelly, The neurogenic factor in rheu- 
mat ic intlanvmation. 

K. Bowden (demonstration). The pathole>gy 
of some causes of sudden d(‘aths in 
infants. 

December: R. Mushin. A new antigenic relation- 
ship betwacn faecal bacilli due to a 
common P antigen. 

T. L. Allhaiisen (University of California), 
Hormonal and vitamin factors in intes- 
tinal absori)tion. 

Ci. Reid, Taberation of heparin and hista- 
mine by tubocurarine. 

A. V. Jackson ( dernonst rat ion ) , Congenitjtl 
abnormalities of the heart. 

Society for Expcrimcntnl liiology of Ncir South 
Wales 

November: B. W. Scott, Some ])ractical aspects 
of the use of radioactive isotopes. 

R. (t. H. Barlanir, Stre}itomycin-rcsistanl 
staphyIoc<)ccus. 

R. Rountree ( denumstrat i<'n ) , the slit 
samider. 

Uritish Ast)'ono)ni(‘al A ss()ci(ttio)i , liranch 

July: \V. FT V^'ood ( j)r»:-id(‘nt ial address). Tides. 

August : \V. H. AVood. The Sun. 

V. (Jrec'n. Mars and its lessons. 

Sei)tembcr: S. .1. ITIwiti. Machine manufacture of 
surfaces ol ojUical quality. 

Octo'oer : A. York, The size of the Universe. 

J. S. ItcMce, Tlic Moon and its craters. 

Novenibcr ; T. lOnt whist le. Comets — «lo they 

ret urn ? 

R. \V. F.iri), ( Vuistruction of a ]danist)here. 

|)ect'ml)cr; W K. Robertson. ^^Ici’ton’.s method 
for the (buermination of comet orbits. 

Dfiicers (from July ItiRt): President, AV. H. 

Robertson ; Hon. Sec.-Treas., J. H. Catts 
(Box C.l'.O.. Sydney); Filitor. 

A\'. H. Rol)erlson ; Asst. Editor. E. M. 
Mitchell ; librarian. \V\ H. Wood ; Asst. 
Tdltrarian, C. Frankum. 


Letters to the Editor 


The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will he arranged under two 
headings (a) Original Work; (h) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 


Original AVork 

Recombination of Characters between 
Two Influenza Virus Strains 

In the course of experiments on the encepha- 
litis produced in mice by the ‘neuro’ variant 
of the infliienza-A viius strain-WS (Stuart 
Harris, 1936) we had occasion to study the 
intei ferenc(‘ produced by simultaneous inocu- 
lation of neiiro-WS with other non-encephalito- 
genic strains of influenza virus. Well marked 
interference was observed as ha? already been 
noted by Vilchos and Hirst (1948). . From mice 
in which symptoms wme delayed but not pre- 
vented by the interfering virus we -ave on 
several occasions isolated virus strains which 
appeared to combine the characters of the two 
types used as inocula. 

The principal markers which we have used 
to chaiacterize th(‘ strains are (O serological 
chaiactfM* as judged by antihsemagglutinin 
titrations with ferret antisiua, (n) heat 
stability of luemagglutinin (62”C foi- 30 
minutes), (Hi) (apacity to produce fatal en- 
cephalitis in mice on intracerebral injection. 
Table 1 sliows the characters of the original 
strains: neuro-AA’S (Stuart Hari’is), NWS, a 
mouse lung strain of AVS. WSM, and the 
Shope strain of swine influenza virus, SW.15., 
and of the two typi's of ‘recombinant’. Four 
examples, ('ach from a diffeient mouse inocu- 
lated with primai’y mixtures of NWS and 
AVSM, have been obtained of the first type of 
recombinant, but to date only one of the 
NAA' S-SAA^.l 5 combinat ion. 

Tabic T. 

Ai)r>arciit Recombination of UharaiTer.^ in 
1 nflncnza A'^irii.‘<cs. 
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In order to show that we were not concerned 
with mixtures hut with pure clones of a new 
type of virus, eacli of the five strains has had 
at least two passages at limiting infective 
dilution in chick embryos. For each it has 
been shown that when a series of eggs is 
inoculated with a dilution of virus about the 
500^^ infective level so that both positive and 
negative fluids are obtained, all the positive 
fluids show the relevant marker character- 
istics. Further evidence against any sugges- 
tion of virus mixtures is provided by the fact 
that each of the two recombinant types has 
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at least one quality which is not shown hy 
either parent strain. NWS-WSM is further to 
the right of the receptor gradient (Burnet, 
McCrea and Stone, 1946) than either NWS or 
WSM; neuro-SW does not elute from fowl red 
cells. It should also be added that no strains 
with the characters of the recombinants were 
present in the laboratory (or have ever been 
described by others) so that no question of 
casual contamination can arise. 

It is believed that these findings offer a real 
analogy to the situation described for bacterial 
viruses (Delbruck and Bailey, 1946; Hershey 
and Rotman, 1948; Delbruck, 1949) and that 
the study of the conditions under which recom- 
bination occurs may throw important light on 
the processes of intracellular virus multipli- 
cation. A full account of these experiments 
will be published elsewhere. 

F. M. BuRNFrr. 

P. E. Lind. 

The Walter and Eliza Hall 

Institute of Medical Research, 

Royal Melbourne Hospital, 

Melbourne. 

December 1949. 
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A Rotating Dialyzer of Variable Capacity 

In the study of macromolecules, such as 
proteins and polysaccharides, it is sometimes 
necessary to remove small molecules and ions 
by dialysis. An apparatus which has been used 
for such a purpose in this laboratory is shown 
in Figure 1. The stainless steel tank A, 36 cm. 



Figure 1 

View of dialyzer showing the rot|iting tube 
carrier with the lid op^ii. 


wide, 46 cm. deep and 47 cm. high, is fitted 
with the wire frame B to hold the dialysis 
tubes. The frame is cubic in shape, with 
27 cm. sides and 3 cm. spacings between the 
stainless steel wires. A 1 cm. wire-mesh grid 
covers one face; a similar grid C, which is 
hinged along one edge and may be fastened 
against the face of the frame by means of 
a clip D, serves as a lid on the opposite face. 
The wire frame is rotated on an axis at 
14 r.p.m. by the motor G, operating through 
the reduction gear H. Water enters at E and 
issues from peiforations in a tube which en- 
circles the inside of the tank near the bottom. 
It overflows at F. 

The solution is dialysed in tubes each 
42 cm. long, 2*7 diameter, prepared by knotting 
one end of a length of regenerated cellulose 
tubing. After the solution is added, the tube 
is closed by a second knot and the free end 
is twisted around one of the horizontal wires 
at the top, so that when the lid is closed the 
tube is held at one end. Water is then 
admitted, and when the tank is full the motor 
is switched on. The movement of air from 
one end of the tube to the other during rotation 
thoroughly mixes the contents; this, together 
with the vigorous flow of water through the 
tank at approximately 8 litres per minute. 



Figure 2 

Reduction in concentration of 4 -Om and 
10 m (NH 4)2S04 solutions during dialysis. 
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ensures rapid transfer of diffusible materials 
through the walls of the tubes. 

Quantities of solutions up to 8 litres can 
be dialysed in the apparatus, according to the 
number of the 81 compartments used and the 
volume of the solution placed in each tube. 
The maximum volume of solution which may 
be safely treated in each tube depends upon 
its cx)ncent ration. When highly concentrated 
solutions are used, the rapid entry of water 
causes distension of the tubes, and may cause 
them to burst either before or during with- 
drawal from the apparatus. When 100-ml. 
portions of 40m ammonium sulphate were 
dialysed at 11 the volume increased to a 
maximum value of 230 ml. in 2-5 hr., whereas 
100-ml. portions of 10m ammonium sulphate 
increased only to 150 ml. in 4 0 hr. Removal 
of tubes containing originally 100-ml. portions 
of 4 0 m(NH 4 ):,SO 4 from the apparatus at half- 
hourly intervals, dilution of the contents to 
250 ml., and estimation of the salt content, 
revealed progressive reduction in concentra- 
tion as shown in Figure 2. A similar experi- 
ment with 10m (NH 4 ).S 04 , in which the solu- 
tions were diluted to 150 ml. after dialysis, is 
reported in the same figure. The results 
indicate that a period of 4*5 hr. was sufficient 
to reduce the concentration of ammonium sul- 
phate to less than 0-01m in both experiments. 

The work described in this paper forms part 
of the research programme of the Division of 
Industrial Chemistry, Commonwealth Scientific 
and Industrial Research Organization, Aus- 
tralia. 

F. Cl. Lfnnox. 

Biochemistry Section, 

Division of Industrial Chemistry, 

C.S.I.R.O., Melbourne. 

25 August 1949. 


Colorimetric Determination of HjOj 

In an attempt to do away with the per- 
manganate titrations involved in most methods 
of catalase estimations, a colorimetric method 
of determining hydrogen peroxide w^as sought 
unsuccessfully in the literature. 

The yellow colour developed by quadrivalent 
titanium in the presence of hydrogen peroxide, 
first observed by Schoenn (1870) was used by 
Weller (1882) as the basis of a colorimetric 
method of estimating Ti. It has been found 
that a method for peroxide estimation can be 
developed from this by keeping the Ti con- 
centration constant, the molecular proportions 
of Ti to hydrogen peroxide being at least 25:1. 
The intensity of the colour is independent of 
the acid concentration, but depends on that 
of Ti. Using 0 06m TI in 4N.H2SO4 the colour 
intensity obeys Beer’s Law, and is repro- 
ducible within 1 %. After half a minute it 
is stable for 24 hours, and organic matter in 
concentrations met with in catalase estima- 
tions has not been observed to cause it to fade 
for over an hour. 


The procedure adopted is to add 1 ml. of a 
solution containing less than 0 01m H 2 O 2 to 
6 ml. of Tiiv (0*06m) in 4N.H2SO4, reading the 
colour with a blue filter (Wratten No. 47 or 
Ilford Tricolour^ on an electric colorimeter 
or at 500 mg on a spectrophotometer, stan- 
dardizing on 5 ml. reagent plus 1 ml. distilled 
water. 

The lowest concentration of peroxide that 
can be estimated with reasonable accuracy is 
about 0 0005m (in 1 ml. unknown) using l-inch 
cuvettes. 

J. R. Humpoletz. 

Faculty of Agriculture, 

University of Sydney. 

1 November 1949. 
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Isolation of a Ketose from a Mixture 
with an Aldose 

In the course of an investigation, a solution 
was obtained containing a mixture of aldose 
and ketose. The possibility suggested itself 
of removing the aldose by oxidation with 
hypoiodite; the method, of course, has been 
extensively employed foi- the estimation of 
aldoses,* but there appears to be no record of 
its use for the isolation of a ketose from a 
mixture with an aldose. 

We tested the method in the following 
manner. 25 ml. of O In iodine solution and 
5 ml. of 2N.NaOH were added to a solution of 
50 mg. galactose and 50 mg. fructose in 2 ml. 
of water. After standing in the dark for 
30 minutes, 4 ml. of 17n acetic acid were added, 
and enough solid sodium sulphite then added 
to reduce the free iodine. Then 0-4 ml. of 
phenyl-hydrazine was added and the solution 
was heated in a boiling-water bath for 30 
minutes. The osazone obtained on cooling 
melted in the crude state at 200 "‘'C and re- 
crystallizations from alcohol raised it to 
203°C. A mixed m.p. with an authentic speci- 
men of glucosazone was not depressed. 

Using this method with 75 mg. of a mixture 
of aldose-ketose, the ketose was isolated at the 
phenylosazone m.p., 155 "C (twice recrystal- 
lized). This did not depress the melting point 
of an authentic specimen of d-sorbose-phenyl- 
osazone, m.p. 153 "C. Mixed m.p., 153 ‘’C. 

It appears that by the above method a ketose 
can be identified as an osazone after the 
removal of admixed aldose with hypoiodite. 

C. M. Martin, 

F. H. Reuter. 

Chemistry Department, 

Sydney Technical College. 

November 1949. 

• Ft)!' a detailed discussion see Green, J. W. 
(1948) : Advances in Carbohydrate Chemistry, 5 
(New York), and Browne and Zerban (1941) 
Nwflrar Analysis. 3rd Edition, 89r)ff. (New York). 
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The Hawkesbury Sandstone as a Soil 
Parent Material 

The letter by N. C. W. Beadle and N. A. 
Burges, ‘Working Capital in a Plant Com- 
munity’ (This Journal, //, 207) calls for 
comment concerning the potentialities of the 
Hawkesbury Sandstone as a soil parent 
material. While it is true that this sandstone 
appears to consist largely of quartz sand, it 
actually has a variable composition and in 
places has interbedded bands of shale or shale 
lenses. 

G. D. Osborne, in his presidential address 
to the Linnean Society of N.S.W. in 1948, 
quoted a number of analyses of the Hawkes- 
bury Sandstone, and from these it i^ seen that 
although much of it consists of 80% to 90 /o 
SiO.j, it also contains appreciable amounts of 
Fe, Mg, Ca, Na, K. Ti, and P. The cementing 
agents noted are siderite (ferrous carbonate), 
kaolinite and other clay minerals, micaceous 
minerals such as sericite and chlorite, barite 
(barium sulphate), and silica. The Na, K, 
and Ca are probably present, with alumina, as 
felspars, but the source of Mg is not so appar- 
ent, although a small amount of biotite mica 
has recently been found and hornblende and 
pyroxene have been lecorded as detrital grains. 

Even small quantities of any chemical in a 
rock amount to appreciable quantities when 
the mass of that rock is considered; thus in 
a sandstone with 91-44% SiO. (the most sili- 
ceous of the analyses quoted) we have: 

Ih. prr 
acre -inch 



Percentage 

rock ( approx . ) 

AlaOa 

4-41 

2 , r >43 

FeaOa 
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FeO 

0-18 
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MgO 

0-18 
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CaO 

0-34 
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0-04 

24 

KA) 

0-60 

3.^>1) 

Ti02 

0-52 

312 

PjO.^ 

001 

(; 

It is 

probable that leaching 

is much more 


effective in a porous rock like the Hawkesbury 
Sandstone than in other types of rock. A 
mineral which could be used as a gauge of this 
leaching is ilmenite (PeTiO.-,) which changes 
under acid conditions to authigenic rutile 
(TiOa) and anatase (TiOg), which are easily 
distinguished microscopically from the same 
minerals in the detrital form. 

Dorothy Carroll. 
Linnean Society of N.S.W. 

10 October 1949. 

A Note on Graticule Blank Manufacture 

The surfaces of the graticule blanks used in 
all but the most elaborate optical instruments 
need not be accurately parallel, and a device 
known as a ^spider’ may be used in their manu- 
facture. The degrees of flatness and parallel- 
ism obtainable by this technique aije discussed, 
and its general advantages outlined. 


In the figure, a batch of blanks is shown 
with their surfaces projecting above that of 
the spider, which is a thin disc fitted with 
circular apertures of diameter approximately 
1 mm. greater than that of the blanks. The 
blanks are supported by a flat tool fixed to 
the spider with luting or pitch, with an inter- 
mediary layer of a durable paper or cloth 
added for the polishing operations. Suction 
enables the tool to be manipulated without 
the blanks being dislodged; the rubber cup 
shown in the figure is used to lift them from 
the tool. A number of materials have been 
used successfully in the construction of spiders, 
namely copper, brass and perspex; of these, 
copper has been found the most satisfactory. 

The grinding and polishing operations are 
performed in the usual manner; the surfaces 
are polished with cloth, wax or pitch, depend- 
ing on the requirements, pitch being used for 
maximum flatness and parallelism, although 
the results obtained are less affected by vaii- 
ations in surfacing technique than when the 
blanks are blocked. The chief advantages of 
the spider are that considerable time . is saved 
by the elimination of the blocking processes, 
and the risk of contamination with the previous 
abrasive is reduced by using a different tool 
and spider for each stage of the grinding and 
polishing. In addition, the blanks can be 
removed for inspection and any blank inverted 
or removed from the batch when its surface 
is satisfactory. 



The flatness and parallelism obtained are 
dependent on the conditions of grinding. It 
is most important that blanks of approximately 
the same thickness be placed in the spider, 
otherwise uniform grinding will not take place 
until the thickest blanks have been reduced 
and even then the best results are not obtained. 
Experiment shows that spiders of diameter 
not less than 15 cm. should be used. Under 
these conditions, with pitch or a reasonably 
rigid cloth or paper as polisher, it is possible 
to produce blanks with surfaces flat to within 
four fringes to the inch and parallel to within 
one or two minutes of angle. Blanks of this 
quality are adequate for the graticules of most 
optical instruments and have been used in the 
graticules constructed in the Physics Depart- 
ment of the University of Sydney for use in 
laboratory and service equipment. 

G. A. Harlk. 

Department of Physics, 

University of Sydney. 

3 August 1949. 
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Training of Geologists 

I WAS interested to read the summary of the 
discussion on training in geology and geo- 
physics which was published in This Jotjunal, 
11 (1949), 199. 

In September last year a Specialist Con- 
ference on Geology and Mineral Resources was 
held in London. One of the items discussed 
at that conference was the question of training 
and recruitment of geologists foi service in 
official geological surveys thioughout the 
British Commonwealth. Theie were present 
at this conference repiesentatives of geological 
surveys from the United Kingdom, the Domin- 
ions and the Colonies, and I think the con- 
clusions of these people, which are summarized 
in the following extract, are well worthy of 
notice: 

There was general agieement on the 
bioad principles which should be followed 
in training and recruitment of geologists 
for service in official Geological Surveys 
throughout the C’ommonwealth. 

It was also agreed that, while it was 
desirable that geologist recruits to most 
Colonial and Dominion Surveys should re- 
ceive training in special techniques (e.g., 
photogeology and surveying) i)rior to taking 
up duty, the primary consideration in Uni- 
versity courses for geologists should be 
sound training in geological concepts and 
principles with supporting courses in funda- 
mental science, for example, chemistry, 
physics and biology. 

H. G. Raooatt. 

Bureau of Mineial Resources, 

Geology and Geophysics, 

Department of Supply and 
Development, 

Melbourne. 

14 October 1949. 


Programmes for Science Congresses 

CONORKSSES have now l)ecome a feature of 
present existence and we hear daily of this 
person and that leaving for, talking at. and 
returning from, one congress or another. With- 
out doubt something is generally acliieved at 
such affairs, even if later rendered ineffectual 
by neglect or just plain cussedne.ss. More- 
over, the delegates are probably all the better 
for the change from their usual work and they 
do meet with fellow workers and benefit from 
discussion of problems with them. 

Such conferences are only really useful, 
however, when there has been clear definition 
of the subject to be discussed. When our 
Science Congresses began, in 1888, the various 
fields of science had not expanded to such an 
extent that a general picture of advances could 
not be reported on and co-ordinated during the 
congress. Nowadays the diversity within a 
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science makes it quite impossible for the whole 
science to be reviewed at any congress. More- 
over, the sections usually recruit papers on 
any and every aspect of their science. The 
result is chaos: a papei- on feeding habits in 
the housefly follows one on the distribution of 
colour variants in snakes and is followed by 
another in the homologies of the epipubic 
bones! 

The specialization that has been forced on 
scientists, though deplorable, is inevitable; the 
anatomist is little inteiestwl in the work of 
the economic entomologist or the ecologist. Is 
there a solution? Something could be done by 
planning section programmes so that the meet- 
ings were all concerned with some pr icular 
subject, all possible aspects of it receiving 
attention. At the last congress in Hobart, 
Section I+N worked on such a plaii, and 
the results were excellent. Most of the other 
sections organized one or more half-day or 
full-day symposia, hut apart from these much 
effort was wasted. 

What would be the results of such specializa- 
tion? Firstly, subjects could be dealt with 
widely and reviewed generally, and this would 
be of considerable benefit to the specialists 
w^orking within the subject. The sections 
would choose different topics for each congress 
and the prime concerns would come up for 
review and discussion at frequent intervals. 

Secondly, workers in a particular field would 
be more likely to attend a congress at which 
their subjects formed a majoi* part of the 
proceedings of their section, than one at which 
only one oi- two relevant papers were being 
presented. It is particularly important in 
these days to halt the closing-off of specialists 
into small cells, and it is therefore desirable 
to widen their views of their own subjects at 
least. It is also obvious that workers in 
governmental departments and in industry are 
moie likely to be able to attend discussions 
at which their subjects are featured, than the 
general hotch-potch ot our congresses. 

N. J. B. Pl.OMLEY. 

Queen Victoi ia Museum. 

Launceston. 

September 1949. 


Reviews 

Agriculture 

Fah.m Work SiAiPi.iFirATiox. By L. M. Vaughan 
and L. S. Hardin. (New York: John 
Wiley; London: Chapman and Hall, 1949. 
145 pp., 49 text-figs, and photos. x 8^".) 
Price, $2.80. 

The application of time and motion studies 
has become widely used in engineering and 
industrial operations. This book indicates 
how the same techniques can be applied in 
the simplification of practically all phases of 
farm work. It is, in the main, a compilation 
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of the experiences, methods and results of 
farm work simplification studies carried out 
by research workers either as part of the 
National (U.S.A.) Farm Work Simplification 
Project (created in 1942) oi’ independently. 

While text-books in Agricultural Economics 
and courses in agricultural colleges do cover, 
in a general way, such aspects of farm manage- 
ment as the ‘economics of labour’, this book 
appears to be the first devoted exclusively to 
a detailed treatment of farm-work simplifica- 
tion. It is divided into two parts, of which the 
first discusses the place of work simplification 
in farming, under the headings: What Farm 
Work Simplification Is; What Savings Can be 
Made; The Principles of Effective Work; How 
Results May be Used. The second part de- 
scribes methods and plans that may be used 
in making a research study of work operations 
or in teaching the principles and procedures 
of work simplification. Emphasis is placed on 
‘product analysis’, ‘man analysis — time and 
travel’, ‘man and machine analysis’, ‘film 
analysis — body motion’. 

Farmers who may be considered as efficient 
in working out their problems from their own 
‘experience and commonsense’, will be sur- 
prised to notice the discrepancies which trained 
observers bring to light. Certainly the authors 
offer practical suggestions of labour-saving 
methods which might well be used. 

The book is well arranged, well printed on 
good paper, and has an average of one figure 
to three pages. In addition to a liberal assign- 
ment of interspersed quotations and footnotes, 
the authors provide, at the end of each chapter, 
a list of references for further leading. It 
may be recommended to farmers, extension 
workers and teachers of agriculture; and as 
a reference book for agricultural colleges. 

E. A. SOTTTIIKE. 


Biochemistry 

The Chemistry and Teohnoiaxjy of Enzymes. 
By Henry Tauber. (New York: John 
Wiley and Sons; London: Chapman and 
Hall, 1949. 650 pp., 56 text-figs., 63 tables.) 
Price, $7.50. 

Tauber has previously written two books. 
Enzyme Chemistry and Enzyme Technology. 
This new volume was designed to supersede 
them, at the same time expanding and revis- 
ing the contents. About one half of the space 
is devoted to a summarized survey of the main 
enzymes, well supplied with references to the 
important literature and including some very 
recent material. This section is an excellent 
introduction to enzyme chemistry. 

The technology section contains chapters on 
the moat important Industrial uses and methods 
of production of enzymes. The production of 
antibiotics and enzymes for medicinal use is 
also considered. A useful addition to the new 
volume is a chapter on the microbiological 


methods for the estimation of vitamins and 
amino-acids. 

Tauber has provided the best single-volume 
collection of information on enzymology avail- 
able at the piesent time both for the student 
in the class laboratory and the graduate in 
the food and fermentation industries. It is 
clearly presented and well indexed. 

J. L. Still. 


Botany 

Fungi and Plant Disease. By B. B. Mundkur. 
(London: Macmillan, 1949. 246 t x pp., 

130 text-figs, and photos. 53" x 83") 
English price, 16*'. net. 

This text was written for Agriculture 
students of colleges and universities in India. 
It may be used with advantage in Australia, 
however, as an introductory text on fungi, 
and as a text on fungal diseases of crops that 
are grown in New Guinea and northern parts 
of Australia. 

In view of the non-existence of a suitable 
introductory text on fungi for Agriculture 
students, this book might well fill that need. 
It contains a clear and accurate, though formal, 
account of the morphology and reproduction of 
the fungi, defining the multiplicity of technical 
terms associated with mycoiogical studies. 
Each section, of the chapters dealing with the 
diseases caused by genera of pathogenic fungi, 
begins with a treatment of the purely myco- 
iogical aspects of the genus, and each chapter 
begins with a mycoiogical description of the 
class, sub-classes, orders, and families of patho- 
genic fungi. 

Following on this mycoiogical discussion 
there is an account of the diseases in India 
caused by species of each genus. Since Sir 
Edwin Butler’s excellent publication, Fungi 
and Disease in Plants, is now out of print, 
this text supplies a useful and up-to-date 
account of the fungal diseases of crops grown 
in India. It is obviously influenced by Butler’s 
publication and contains many illustrations 
from his text. The book is well illustrated; 
the illustrations of symptoms of disease are 
mostly photographs and are good on the whole. 

The chapter on ‘Metabolic Processes in 
Fungi’ is disappointing and too brief to be of 
much value. It would have been more appro- 
priate to have called the chapter ‘Physiology 
of the Fungi’, because it contains mostly 
physiology and very little that could be called 
metabolism. Again, the chapter on bacterial 
diseases, and the chapter on virus diseases, 
are not up to the standard of the remainder 
of the book. It is noted with regret that the 
generic terminology of Phytomonas is used. 
It would be preferable that texts on fungal 
diseases adhere strictly to fungi and do not 
include bacteria and viruses. The last chapter, 
on disease control, is a good modern summary 
of this aspect of pathology. 

N. H. White. 
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Chemistry 

LaUOUATOUY OlITLINKK AND NoTKHOOK FOtt 

Okdanic Chemistry. Second Edition. By 
C. E. Boord, W. R. Erode and R. G. Bossert. 
(New York: John Wiley; London: Chap- 
man and Hall, 1949. 282 pp., 33 text-figs., 

tables. 6J" x 9", card covers, loose-1 eat 
spring binding.) Price, $3.00. 

A Laboratory Book oi Elementary Organic 
Chemistry. Third Edition. By A. Lowy 
and W. E. Baldwin. (New York: John 
Wiley; London: Chapman and Hall, 1949. 
186 pp., 75 text -figs., one plate. 7" x 9J", 
card covers, loose-leaf spring binding.) 
Price, $3.00. 

Since both ot these book.s have the same 
purpose and have many lealur(^s in common, it 
is convenient to review them together. Each 
is intended to supplement and illustrate a 
concurrent lecture course in elementary 
organic chemistry, commencing with purifica- 
tion and analysis and then working through 
the chief aliphatic and aromatic compounds in 
the conventional ordei'; and at the same time 
to give practice in the common laboratory 
techniques. 

They are not only text-books of practical 
organic chemistry, but also---since spaces ai’e 
provided in and after the expeiimenlal instruc- 
tions for the student to write in equations, 
yicdds, etc., and for the supervisor to mark 
or check the woi'k — they are piactical note- 
books. In addition, a set of questions on the 
experiment itself, and on related topics, is 
given after each exercise, with spaces for 
answers. A wire spiral binding and perforated 
pages allow the removal of any page without 
damaging the others. 

After adequate introductions dealing with 
general laboratory practice and first aid, the 
courses proper follow. These are not of equal 
length. Boord, Brode and Bossert’s course 
consists of nearly 80 exercises, hut Lowy and 
Baldwin’s has only 42. The latter comprises 
the usual elementary preparations and tests, 
with some bias towai*ds aliphatic chemistry 
in accordance with recent American industrial 
trends; but the former introduces in addition 
some experiments of a novel type, which should 
appeal to most students since they deal with 
useful everyday substances such as D.D.T. 
and nylon. Another useful and pleasing 
feature of this course is the incorporation of 
exercises on the construction of molecular 
models and on nomenclature. Surprisingly, 
neither course includes anything on tauto- 
merism, but otherwise they are well balanced. 
The instructions in each exercise are lucid and 
detailed and could scarcely be misunderstood 
by any student. Clear diagrams of apparatus 
are included where necessary, and Lowy and 
Baldwin’s book also has numerous diagrams 
and pictures of Industrial equipment. Whilst 
these do help to familiarize the student with 
such equipment, it seems to the reviewer that 


too much space, which could have been better 
utilized, is devoted to them. 

In general, the questions appended to the 
exercises are pertinent and should make the 
student appreciate the reasons for each step 
in a preparation. The number of questions 
varies, of course, accoiding to the particular 
exercise. In Boord, Brode and Bossert’s book 
the average would be about five, but in Lowy 
and Baldwin’s it would be close to twelve, 
which seem.s to be carrying a good idea too far. 

A feature present in Boord, Brode and 
Bossert’s book, but lacking in tlie other, is the 
theoretical discussion preceding each exercise. 
These are admirable. The reaction is concisely 
and clearly explained, generalized, ai cor- 
related with allied reactions. 

The combination of text-book with note-book 
in tln^e thoroughly organized courses should 
make it easy to handle large classes effic^’ ‘iiMy. 
One adverse criticism on this point may be 
made: it becomes unnecessary for the student 
to write a description of his own work in his 
own words. Anyone with teaching experience 
will agree that extensive practice in writing 
reports is highly desirable for all students. 
On the whole, however, both books are to l>e 
highly (' o m m e n d e d . 

E. Ritcmie. 


Crystallography 

Crystals and X-Rays. By Kathleen Lonsdale. 
(London: G. Bell and Sons, 1948. 199 pp., 
13 plates, 138 text-figs. 5^" x 8J".) English 
price, £1. l.v. 

This book deals essentially with what might 
now be termed Pure X-Ray Ciystallography ; 
that is. determination of the distribution of 
atoms and electrons in crystalline material. 
It leads smoothly from quite elementary topics 
of the properties of X-rays and the symmetry 
of crystals to quite advanced applications of 
those principles to structure analysis. This 
is quite a large programme for a relatively 
small book, and some t»arts inevitably are 
traversed without much attention to detail. 
Thus anyone who desirt^s to work in this field 
will need to obtain more information on 
experimental techniques, without which it 
would he impossible to obtain diffraction 
photographs of (he high standard that, for 
instance, chaiacterizes the illustrations in the 
hook. 

In addition, he will need more detailed infor 
mation and experience of the mathematical 
techniques that aie required in a educing the 
electron distributions from the X-ray diffrac- 
tion effect. This is especially so now that the 
emphasis in pure X-ray Analysis has passed 
from the simpler structures of earlier work to 
the considerably more complex organic struc- 
tures in the biological field, where the solution 
of the penicillin and haemoglobin structures 
represents typical recent triumphs. 
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The book is of special interest because Dr. 
Lonsdale has included a chapter on the diffrac- 
tion effects arising from imperfections in 
crystals and from thermal vibration of the 
atoms, to the study of which she herself has 
contributed so greatly. There is also a flnal 
chapter on applied X-ray analysis, which now- 
adays looms largely in chemistry and metal- 
lurgy; but the main theme as already indicated 
is pure Structure Analysis. As an all-round 
introduction to this subject the book is one 
of the best so far written, and one that will 
be found most useful to both lecturer and 
student. 

W. A. Wood. 


Entomology 

PiiiNCTiM.Es OF Insect Patiioixxjy. By E. A. 

Steinhaiis. (New York: McGraw Hill, 

1949.) 

The early history of the use of micio-organ- 
isms to control insect pests is an account of 
many failures. Perhaps the best known attempt 
to use a bacterial organism was d’Herelle’s 
effort from 1910 to 1912 to control locusts in 
Mexico and South America. Subsequent 
workers failed to repeat the early apparent 
successes, and the methods were subsequently 
abandoned. Similarly, with the attempted 
control of chinch bug, corn borer, and other 
insects, after showing early promise, the 
methods were discarded. But in the last few 
years, with improved techniques, increasing 
attention has becm given to this phase of insect 
control, and renewed confidence in the method 
is emerging. Thus American workers have 
used ‘milky disease’ bacteria to assist in the 
control of the Japanese beetle; Canadian 
workers have successfully introduced a virus 
attacking the destructive spi uce bud worm into 
Newfoundland; and quite recently experiments 
in California have suggested that control of 
the alfalfa caterpillar may be possible using a 
virus causing a wilt disease. 

These successes are focusing increasing 
attention on the field of insect pathology. It 
is, therefore, particularly opportune that the 
scattered literature on this subject has now 
been brought together by one of the most 
active contributors to the science. The high 
standing of the McGraw-Hill Publications in 
the agricultural sciences has been maintained 
in this, the latest addition to the already con- 
siderable list. The author, Associate-Professor 
E. A. Steinhaus of the University of California, 
has rendered a valuable service to applied 
entomologists, students, and research workers, 
and has written a much more readable work 
than his earlier Inacct Microbiology (1946). 
The volume is of excellent format, well printed, 
and Illustrated with 219 figures. The author 
is at his , best in the specialized chapters deal- 
ing with the bacterial, fungal, and virus infec- 
tions of insects. In these, truly critical dis- 
cussions of many controversial points are 


presented. For example, he divides the viruses 
pathogenic to insects, included under Holmes’s 
Borrelinaceae, into four genera — Borrelina 
Paillot, Paillotella gen. nov., Bergoldia gen. 
nov., and Morator Holmes. 

It is of interest that the subject of insect 
pathology should have been so thoroughly 
treated while there is still no detailed data 
on what constitutes a ‘sick' insect, and it is 
significant that the chapter on Symptoms and 
Pathologies is the only one without references. 
Likewise histopathology is discussed in some 
detail while no compilation or even review of 
normal insect histology is available. 

Interesting historical sidelights of the sub- 
ject are discussed, as Pasteur’s work on silk- 
worm diseases. Perhaps of greatest import- 
ance, the role of micro-organisms in the 
gigantic problem of insect control, is placed in 
perspective. Steinhaus shows that the field 
has hardly been pioperly examined. He con- 
cludes that in some instances the dissemina- 
tion of insect pathogens may have a place in 
biological control. The whole work is fully 
documented (with about 1000 references) and 
is essentia^ foi* any entomological library. 

M. F. Day. 


Geology 

SuHMAKiNK Gkoi.ooy. By F. R. Shepard. (New 
Yoik: Hai'per Bros., 1948. 338 pp., 106 

text-figs.) Pj'ice, $6.00. 

This is the pioneer text-book in English on 
a subject in which the author has long been 
active. He has investigated in detail the off- 
shore features of the noi th-eastern and south- 
western coasts of the United States, and 
recently for military purposes made a close 
study of the charted features of coastlines 
throughout the world. Chapters on the history 
of the science, its methods of investigation, 
and the characteristics of waves and currents, 
are followed by a new genetic classification of 
coast,s which avoids the inadequacies inherent 
in that based on emei gence or submergence 
as used in the majority of text-books. A 
chapter on beaches and .sand-movements along 
the shore deals with the (usually annual) 
cycles of cut-and-fill beach-formation, the 
source and permanent losses of beach-sand, and 
erosion by tsunamis. 

This is followed by a world-wide summary 
of shelf-topography. Undei- the headings ‘Some 
Debunking and Some Statistics’ and ‘More 
Debunking and Some Generalizations’, the 
author then shows that the traditional concept 
of the continental shelf — as a deltaic wedge- 
of terriginous materials margined by the con- 
tinental slope, with sediments on its smoothly- 
sloping upper surface becoming finer in grain- 
size with increasing distance from the coast 
— can no longer be accepted as being even 
approximately valid. The shelves in general 
do not have smoothly-sloping graded surfaces, 
but are terraced, irregular and extremely 
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variable. The sediments thereon do not usually 
show a progressive seaward decrease in grain- 
size. Vast areas of the shelf have rock bottom 
or cun*ent-swept gravel bottom, and such areas 
are as common along the outer margin as in 
any other portion. The average depth where 
the greatest change of slope occurs — the shelf 
margin — is at 72 fathoms rather than the 
traditional 100 fathoms; and sags 10 fathoms 
deep frequently occur below the general level 
of the shelf. Sea-levels have been very un- 
stable during much of past time, as a result of 
the waxing and waning of continomtal glaciers. 
The present sea level does not date back more 
than a few thousand years, and the sediments 
on the shelf are in general coarser than those 
now being deposited. Shelf-cutting at various 
levels must be visualized during Pleistocene 
times, and the repeated building of deltas. 
Special features characterize shelves formerly 
swept by glaciers. 

The account of continental slopes leads on 
to a discussion of the characteristics and 
origin of submarine canyons which in great 
numbers dissect continental slopes and the 
outer portions of continental shelves. They 
are cut at times through the covering sedi- 
ments into hard, well-consolidated pre-Pleisto- 
cene formations, or even granite, and show 
such features as V-shaped cross-section and 
gravelly floors, which seem to be inexplicable 
by any of the suggested methods of formation 
other than sub-aerial erosion. The last would, 
however, necessitate oscillations of sea level 
during Pleistocene times much greater than 
those which were visualized by Daly and 
which are widely accepted as explaining the 
features of coral leefs and atolls. The author, 
accordingly, is inclined to give more w^eight 
to extensive Darwinian subsidences (rising 
sea levels) than to the limited sea-level oscilla- 
tions of Daly’s hypothesis, and draws support 
for liis view from recent studies of the Bikini 
atoll and elsewhere. The conclusion involves 
necessarily great changes in current concep- 
tions of the major phenomena of crust-move- 
ment during Cainozoic times, and must receive 
widespread consideration from many aspects? 
of fundamental importance. 

Tlie book concludes with a discussion of the 
nature of the sediments on the floor of the 
ocean, and of its general form, w'hich, as a 
result of the recent extensive use of sonic 
sounding, proves to be much less uniform than 
was fojmerly thought to be the case. (In 
the recently issued II. S. Hydrographical Office 
bathymetrical chart of the north-western 
Pacific, H.0.5486 Korea to New Guinea, 
95 per cent, of the soundings utilized were 
obtained by sonic fathometers.) Consideration 
is given to various hypotheses of the origin 
of the ocean basins and their floor irregulari- 
ties, and to that of the formation of arcuate 
island chains and the associated deeps, with 
reference to the work of Vening Meinesz. 

This very informative and thought-provoking 
work thus points out the apparent contra- 


dictions involved in the data now available, 
and the consequent need for much further 
investigation. ‘Whatever we find, the indica 
tions are that something has been radically 
missing from our knowledge of past geological 
conditions.’ 

W. N. Bknson. 


Mathematics 

An Intkodi ( tion to tiik Daplack Thans- 
I'OKMATJON. By .1. C. .Jaeger. Methuen’s 
Monographs on Physical Subjects. (London : 
Methuen, 1949. 132 f viii pp., 31 text-figs., 

2 tables. 41" > 6^'-) English pricr 7.s‘. 6d. 
net. 

Dr. .1. C. .Jaeger has established for Inmselt 
a woild reputation for his work on the Opera- 
tional Calcnlus, both in conjunction with 
Professoi* H. S. Carslaw and independently. 
As might be expected, the work under review 
is a very worthy addition to the series of 
Methuen’s Monographs on physical subjects. 
The book will be especially interesting to Aus- 
tralians in so far tis it incorporates a course 
of lectures Dr. .Jaeger gave to engineers and 
physicists at the National Standards Labora- 
tory in Sydney in 1944. 

The book is concerned with the solving of 
physical and engineeiing problems in which 
the function or functions to be found satisfy 
given differential equations and given initial 
conditions. Inside the 2.5 pages of the first 
chapter the author sets down with adroit 
selection the main points of importance needed 
ill applying the Laplace transformation to 
cases of ordinary diffeiential equations. The 
theory is most readable because the author 
states in simple English the ('ssential signifi 
cance of each step. 

I.<atei’ in the book the cast^ of partial differ 
ential equations is discussed. A refreshing 
feature is that the author tells the reader 
explicitly where he stands on points of rigour. 
Only a prior knowledge of the calculus is 
assumed, but it is pointed out where complex 
variable theoiy is needed for a fully rigorous 
account. After the first chapter, the bulk of 
the book is devoted to applying the theory of 
transient problems in engineering and physics, 
and the text is enlivened with a variety of 
problems, both worked and set. 

It is hard to imagine how Dr. Jaeger’s work 
could be bettered as a short introduction to 
the use of the Laplace Transformation. 

K. E. Bullen. 


Radiochemistry 

iNTUonrtTioN TO Hadtochemistry. By G. Fried- 
laiider and J. W. Kennedy. (New York: 
John Wiley; London; Chapman and Hall, 
1949. 399 pp. ) Price, $5.00. 

Though terms like ‘radiochemistry’, ‘nuclear’, 
’tracer’ and ‘radiation chemistry’ are coming 
into increasingly wide use, their precise mean- 
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ings have not yet become clearly ttxed and it 
is important, theretore, to know in what sense 
Friedlander and Kennedy use the term radio- 
chemistry. They say: ‘To our minds nuclear 
chemistry emphasizes the reactions of nuclei 
and the properties of resulting nuclear species, 
Just as organic chemistry is concerned with 
reactions and properties of organic compounds. 
We think of tracer chemistry as the field of 
chemical studies made with the use of isotopic 
tracers, including studies of the essentially 
pure tracers at extrenrply low concentrations. 
In the title of this hoisk we have meant the 
term radiochemistrf to include all the fields 
just described, but to exclude stable-isotope 
tracer applications. Radiation chemistry, which 
is not discussed in this text, deals with 
chemical effects produced by nuclear and 
other like radiations and, although it involves 
some of the phenomena of radiochemistry, it 
is really closely related to photochemistry. 

One’s first impression on reading the book 
is that it gives undue emphasis to purely 
physical matters. By far the greater part of 
the book (the first ten chapters in fact) are 
devoted mainly to the phenomena and measure- 
ment of radioactivity. Only the last three 
chapters are devoted to subjects like the identi- 
fication, concentration and isolation of radio- 
active species, chemist ly of low concentrations 
and tracers in chemical applications. This 
seeming lack of balance may be justified on 
two counts. Firstly, the larger part of the 
book does provide the indispensable foundation 
for the proper understanding of the application 
of radioactivity to chemistry. Secondly, though 
complete in itself, this book will evidently be 
found most useful in conjunction with a « om- 
panion volume, Radioucttvity Applied to 
Chemistry, edited by A. C. Wahl, to be pub- 
lished later. 

Friedlander and Kennedy have given a most 
useful and clearly written account of a field 
in which advances are extremely rapid: an 
account which will therefore be most welcome 
to students and research workers alike. Each 
chapter is followed with a set of instructive 
exercises and references to more specialized 
publications. Another valuable feature of the 
work is a very extensive table (covering 
nearly 100 pages) of data cx)ncerning radio- 
active and stable isotopes of the elements. The 
hook itself is excellently produced. 

D. P. Mbllor. 

Isotopic Carbon. By M. Calvin, C. Heidel- 
berger, J, C. Reid, B*. M. Tolbert, and P. E. 
Yankwich (New York: John Wiley; 
London; Chapman and Hall, 1949. 376 pp., 
107 text-figs, and bibliography. 6" x 9"^.) 
Price, $5.60. 

An interesting history of science could be 
written largely in terms of the discovery and 
development of new techniques and instru- 
ments. Should such a history ever be written, 


the discovery and use of radio-isotopes will 
occupy a prominent chapter. There is now 
little doubt that radio-isotopes promise a vast 
extension to the whole of chemistry. Since 
carbon compounds occupy such a large part 
of the subject, the ready availability of radio- 
isotopes of carbon is an event of the first 
importance. 

The introduction of a new technique is 
sooner or later followed by such a tremendous 
fiood of activity that attempts to consolidate 
progress, made by bringing together accounts 
of the experience of many investigators such 
as the one under review, are most useful. The 
first radio-isotope of carbon studied (C^M. 
though very useful from some points of view, 
had one serious limitation, namely its short 
half-life (20 minutes). Not a great while 
after the discovery of much longer-lived 
C'* (half-life 5100 years) became known. As 
produced in the cyclotron by the deuteron 
bombardment of ordinary carbon enriched in 
C^*, the long-lived isotope was prohibitively 
expensive. Today, fortunately, is readily 
produced in the uranium pile by the slow 
neutron bombardment of ammonium nitrate, 
and sells for something like $50 a millicurie. 
Scores of carbon compounds containing 
have already been produced. 

Convinced that isotopic carbon, in the form 
of C’'* or will soon find a place as a 
routine tool in many kinds of scientific labora- 
tories, the authors of this book, who incident- 
ally are all members of the staff of the Radia- 
tion Laboratory of the University of California 
at Berkeley, have set out to produce a labora- 
tory manual dealing with techniques of mani- 
pulation and measurement. This is essentially 
what the book is. It is claimed that every 
synthesis with isotopic carbon reported up to 
April 1948 has been described in detail sufficient 
to enable the book to be used directly as a 
laboratory guide; a claim which the reviewer 
has not tested but is ready to accept after a 
perusal of some of the descriptions. 

Chapters are devoted to instruments and 
detectors for radioactivity measurement, 
sample preparation, synthesis of carbon 
labelled compounds, criteria of purity, degra- 
dation procedures and biosynthetic methods. 
There are ten very useful appendices dealing 
with such subjects as isotope dilution tech- 
niques, statistical treatment of counting data, 
and numerical examples illustrating radio- 
activity assay operations. No attempt has 
been made to describe all the manifold applica- 
tions of isotopic carbon to tracer chemistry. 
The last appendix, however, contains a list 
of all the published applications of isotopic 
carbon up to July 1948. In regard to the main 
account, the manual has been fully documented. 
No investigator undertaking work with iso- 
topic carbon can afford to be without this 
book. 

D. P. Mellor. 
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Book Notices 

Food Inymstioation. 1947. D.S.l.li., Food Investi- 
gation Board. (London: H.M.S.O., 1949. 22 pp. 
6" X 9J", paper eover. ) English price, 6d. 

This account of progress in food science is 
written for the non-specialist. Itesearch on whale- 
meat showed that cjuality was Improved if the 
whale were bled (by an incision in the neck) and 
the body cooled rapidly (by slitting the iielly 
wall to circulate stia wali^r). Uesearch on meat 
included examination of arranging the time of 
7'igor mortis from zero to 10 hours. Research was 
continuing on the spontaneous fermentation of 
concentrated orange juice; on the storage of 
potatoes in relation to air circulation ; and on 
protective skin-coatings for ajiples. New methods 
were being developed for freezing an<l cold storage 
of herrings and lobsters, and for the. production of 
oil and meal from herrings. 

A list of 7 7 puldished jiaiiers is included. 

Road Research, 194ti and 1 94 7. D.S.l.R., Road 

Research Board. (London : M.M.S.O., 1949. 

57 pp., 8 plates. 5" x 9^", paper cover.) 
English price, Lv. fid. 

This is the first report of post-war researtth by 
the Road Research Board of the D.S.l.R. ; the 
account of wartime a<‘tivities is still to be pub- 
lished. The held of research, which iireviously 
included such matters as machinery, soils and 
liavements, has been widened to cover matters of 
road saft'ty (such as htxadlamp dazzle) and 
tratlic Mow (including photography from the air). 
<iolleclion and analysis of a considerable amount 
of miscellaneous statistical data is involved. There 
has bcL'ii a signilicant extension of Information 
Service — including publications, resean-h sum- 
maries. lecture courses, emiuiries and visits, ex- 
bibitions and films, library facilities, and the 
admission of voluntary r<‘searcli stmhmts to lal»ora- 
tories. 

Chemistry Research. 194 7. D.S.l.li.. I'hcmistry 
Research Board. (London: ll.M.S.o., 1949. 
91 pp., 21 text-figs., 22 tables, 2 plates. (>" x 9^". 
paper cover.) English price, 2.v 

The Chemistry Research Board of the D.S.l.R. 
has been organized into ("orrosion. Inorganic, 
Organic and High Polymer Divisions, together with 
developments such as a Radiochemical Section and 
a Pure Metals (’ornmittee. There is indicated a 
considerable advance in liai.^^on with clicmical and 
allied industries. 

Electrode potential measurements on painted 
steels have been supplemented by capacitance 
measurements wbicli are sensitive for the detection 
of initial failure of the him. Microbiological 
studies have established that suliihate-rcdueing 
bacteria, resiionsible for corrosion of buried ferrous 
metals, are <’apable, of autotrophic growth, being 
served with energy from molecular hydrogen. 

Advances in the application of chroimitograidiy 
to inorganic chemistry have been achieved by the 
use of organic solvents in conjunction with solid 
adsorbents such as cellulose. A programme has 
been commenced for the determination of accurate 
physical and physico-chemical constants of organic 
substances, including the establishment of criteria 
of purity. R appears that acenaphthylene (from 
the dehydrogenation of acenaphthene ) may lie of 
significance in the plastics industry ; work of 
significance is proc'ceding on organo-silicon com- 
fiounds. Useful contributions have been made to 
fundamental knowledge of ion-exchangc reactions 
using synthetic resins. An extensive programme 
is being undertaken on the analytical chemistry of 
uranium and thorium. 

Pest Infestation Research, 1 947. D.S.T.R., Pest 

Infestation Research Board. (London : 
H.M.S.O., 194 9. 23 pp. 6" x 9J", paper cover.) 

English price, 6d. 

This is the first report of the Pest Infestation 
Laboratory, which started in 1940. following a 
request from pre-war Industry. The field of 
research was immediately enlarged because of the 


problems presented by wartime storage of large 
quantities of foodstuffs. This involved not only 
biological studies of insects and mites, but physical 
studies of bulk grain, etc The carbon dioxide 
method was evolved for the estimation of the 
degree of infestation. Investigations were made 
of the dangers involved in silo fumigation and the 
effetds of fumigant residues. Considerable work 
has been done on Insect sprays and on means of 
applying them. 

A Puosi'ECTOR’s Handhook to Radioactive Mineral 
Dei'Osits. D.S.l.R., (leological Survey and 
Museum. ( ixmdon : H.M.S.O., 1949. 28 pp- 

()" X 9i", paper cover.) English price, Gd. 

The iiamphlot provides technical information 
necessary to guide prospL^ctors. geologists and 
mining engineers. The British Government has 
guaranteed that over the next ten years it will 
purchase all high-grade uranium ore pr(''' icible 
within the (.Colonial Empire, at a minimiui. price 
of £1540 per ton of contained uranium oxide, and 
will give grants towards production and extraction. 
World production was 000 tons a year in 1939, 
and is now certainly some thoustiiuls of tons. 
Millions of tons ari* known to exist in very low- 
grade deposits. 

Th(‘ i»ami)hlet deserilx's the common radioactive 
minerals, and the typical occurreiu-es— supergene 
dcjiosits of uranium, polymetallic lode depo’^iits of 
uranium, pegmatites, earnotitt* (it'i'osits. placer 
deposits, other occurrences, and by -production from 
existing mines. It de.scriVjes methods of test such 
as the Ucigcr-.Muller counter, lluorcseence tests, 
and photographic leihniques. It giv('s details of 
th<‘ UK. market and adds a (llos.sary. 

Descriptive Uai'ai.ogce op the Collection of 
Firearms in the Mi'sei m of Applied Science 
OF-' VjcrroRiA. By E. 11. Penrose. (Melbourne: 
The TriFstees of the National Museums of 
Victoria, 1!M9. 1 1; 1 pp., 11 idates. (»" x 9".) 

Price. lO.s. Od. 

The collceti(»n contains 1X2 |)iec(‘s, many of them 
given by W. E. .1. t'ole, of Frankstoii, in 1 943. 
They range from hlunderhussvs of the early 18th 
lentury to machine guns of the recent war. The 
(‘atalogne, whi<*h is int raided iiriinarily as a guide 
to the Museum, is arranged chronologically for 
each t\pe. There is an ai»pendix of ‘Notable Gun 
Dates’, a (Glossary, a Bibl iogra piiy . ami an Index, 


Publications Received 

(Continued from This Journal, 1 1. 222-3. June 
1 94 9.) 

Argtai'ina, Tnslituto Teiatologic'o : Series A. No. 1, 
h'studin fir hi co tn posiciOii dr uno dr nus tipos, 
by A. E. A. Mitta and 1. Alvarez; Composidon 
fltihnira drs rsprrirs de la trrjioiL suhantarriira 
del pais, by A. D. Fortun.i to, ' 1 949. 

Australia. CornmonwtaiH h lO.xperimental Building 
Station, Notes or tin; Science of Building: 
SB.l, Design for Climate; SB. 2. Footings and 
Foinidations : SB. 3, Roofs; SB.l, Reinforced 
Rrirkwork Lintels, 1 94 9. 

Australia. Commonwealth Gtfiee of Education: 
Uneseo Information Circular. 7-1 0, 1949. 

.Xustralia, C.S.l.R. : 22nd Annual Report, 1947-48 ; 
Bulletin No. 237. TTcating in Stayed Wheat, 
by Joan Milthorpe and R. N. Robertson, 1948. 

Australia, C.S.l.R.G., Commonwealtli X-Ray and 
Radium Laboratory; Tracer Element Bibli- 
ographies, l)y T. H. Oddie, No. lA, Applications 
of Radio-Elenietils to Mctallurgicai and Indus- 
trial Rroblems, 1 949; No. GA, Tlsr of Radio- 
Klrynents in Zoology. 1949 ; No. 8 A. Radio- 
Klcments in AhsorplUm and Nntritioyinl Inves- 
tigatio7is, 1 949; No. 9 A. Use of Radio-Elements 
in Biochemistry, 1949; No. 10 A, Use of Radio- 
isotopes iyi Chemistry, 1949; No. IIA, Use of 
Radio-Isotopes in 'General Pathology and 
(hincer, 1 949; No. 12A. Radio-Eleynents in the 
Study of the Digestive, Exeretory, and Olan- 
dnlar Systems, 1 949 ; No. 13A, Radio-Elements 
in Hygiene, Toxicology and Pharmacy, 1949. 



120 


THE AUSTRALIAN jeURNAL OF SCIENCE 


DECEMBER 


Australia, C.S.I.U.O., Division of Radiophysics: 
RPR.91, The Effect of Signal Strength upon 
Equipynent Errors in Radar Surveying, by J. 
Warner, 1949 ; RlUl. 92, Operational Aspects 
of the Use of Radar for Geodetic Surveying, 
by J. Warner, 1949; RPR. 93, The Effect of 
Meteorological Factors upon the Velocity of 
Radio Waves, by J. Warner, 1949. 

Australia, Defence Research Laboratories : Infor- 
mation Circular No. 14, Centrifugal Casting, 
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International Laboratories—I 

Thk conscious development of an inter- 
national spirit and of international organiza- 
tion is a feature of our times. It has been of 
special interest to men of science, whose activi- 
ties have ever been international in nature. 
World leaders whose task is to stimulate inter- 
nationalism are finding that they look con- 
tinually to science to show a way for other 
fields of human activity ; while men of science 
are finding hopes of new progress which may 
follow from trends which seek to break down 
the political barriers that have restricted the 
material resources required for pursuit of 
science and have impeded the movement of 
personnel; and from trends which should 
breach some of the barriers of race and culture 
that have Iain athwart the flow of information 
and ideas. 

The ECOSOC Resolution 

In October 1946 the French delegation to 
the Economic and Social Council of the United 
Nations submitted a proposal for the creation 
of international research establishments. It 
was stated that something more than the 
existing co-ordination of research activity was 
required in the general interests of humanity; 
that certain problems of pure and applied 
science would be more effectively attacked on 
a fully international basis, and that some could 
be solved only on such a scale. In relation to 
the direct aims of the United Nations, it was 
pointed out that the moral and intellectual 
development of small countries would be aided 
by bringing the resources of world science 
across their boundaries, and that ‘in the scien- 
tific field where man is fighting the unknown, 
intellectual comradeship acquires extraordinary 
strength and value’. 

The principle of the proposal found general 
favour among the delegates to the Council, 
some of whom spoke with enthusiasm of an 
‘international world institution’. Against the 
objection that there is a lack of trained 
personnel in the present decade, it was urged 
that such institutions could be the means of 


training extra personnel, especially in the 
smaller nations. The Indian delegation stressed 
the need to guard against the weakening of 
national initiative. The Russian and Ukrainian 
delegations commended the principle of the 
proposal and expressed their full appi '’^al of 
international scientific co-operation, but raised 
practical objections regarding expense and 
personnel. They believed that co-operation 
could be best achieved through a strengthening 
of national research laboratories and through 
the improvement of international exchange of 
research findings. The Council voted in favour 
of the proposal, by a large majority, and 
invited the Secretary-General of the United 
Nation.s to consult UNESCO and other 
specialized agencies concerned, and then to 
submit a Report on the problem of establishing 
United Nations Research Laboratories. 

The resulting enquiry extended to agencies 
such as the World Health Organization, the 
Pood and Agriculture Organization, the Inter- 
national Labour Organization and the Inter- 
national Civil Aviation Organization; then to 
the chief international and national scientific 
organizations; and to eminent practising scien- 
tists and administrators of science. Abstracts 
of some seventy replies have been published 
(United Nations, 1948) and analysed. The 
principle of the promotion of international 
research was generally favoured — enthusiastic- 
ally so by some of the International Scientific 
Unions — but many of the replies dwelt upon 
reasons for caution, especially as regards 
material (and possibly temporary) aspects. 

The Report of the Secretary-General was sub- 
mitted to the Council in August 1948. In 
spite of its necessarily incomplete coverage, it 
made a great impression upon delegates, and 
was described by one of them as ‘the most 
important document ever drafted by the United 
Nations'. The French delegation submitted a 
further resolution to the effect that, owing to 
the magnitude and diversity of the problem, 
the studies ought to be actively pursued. The 
resolution made specific proposals for further 
enquiry and discussion, with the establishment 
of a committee of experts In the basic sciences 
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(exact, natural and social), to examine ‘the 
question of the possible establishment of inter- 
national research laboratories, including the 
advisability of, and appropriate procedure for, 
convening an international conference of scien- 
tists'. During discussion, the representative of 
Australia, H. V. Evatt, pointed to the danger 
of establishing international projects which 
failed to live up to expectations, and expressed 
the belief that it would be best to embark on 
one or two laboratory projects with full hope 
of success. The resolution was adopted by 
fourteen votes to two, with two abstentions. 
The Russian and Ukrainian delegates re- 
affirmed their former views. 

The UNESCO Report 

Proposals for the establishment of inter- 
national laboratories and observatories had 
been submitted and discussed at meetings in 
connexion with the Preparatory Commission 
for UNESCO in May 1946, and were examined 
at the First General Conference of UNESCO 
in November-December 1946. In February 
1947 a substantial Report was presented by 
UNESCO in response to the invitation of the 
United Nations. This Report offered a series 
of Principles which should govern the deter- 
mination of problems suitable for international 
treatment and their relative priorities. During 
the war, scientists had been impressed by the 
great power of concerted attack in the solution 
of specific problems, deliberately bringing 
together all of the material and personal 
resources required from many fields. Follow- 
ing this experience, it was realized that 
research into cancer, for example, requires the 
bringing together not only of advances in 
knowledge of proteins, enzymes, hormones, 
inductors, genes, carcinogens, viruses and other 
biological active substances, but also such pro- 
vision and development of equipment (refriger- 
ating centrifuges, freeze-dryers, ultra-violet 
spectrophotometers, electrophoresis apparatus, 
and so on) as is at present beyond the resources 
of any single nation. The Principle of Ripe- 
ness, which was well illustrated by the accelera- 
tion given to atomic research by the application 
of concerted attack under the stimulus of war 
at a suitable stage of atomic knowledge, would 
seem to indicate that the problem of cancer is 
now ripe for concerted attack, in conjunction 
with a project on the biology and chemistry 


of self-reproducing substances; and that a 
similar stage has been reached, for example, 
in the problem of tuberculosis. Other problems 
which are approaching ‘ripeness' might include 
that of the statistical analysis of data on 
human biology (genetics, psycho-physical types, 
susceptibility to disease) ; and, later, the study 
of those aspects of individual and social psycho- 
logy which produce social and international 
tensions. 

The Principle of Remoteness recognizes that 
there are fields of science in which observations 
are lacking because they could be made only 
in places removed from existing centres of 
science. Thus in astronomy, observations are 
lacking from the southern hemisphere, which 
are urgently required in the study of astro- 
physics, cosmic rays, and solar-terrestrial rela- 
tionships. In g€K)physics, as in oceanography 
and meteorology, observations must be made 
(for example, in geomagnetism, vulcanology 
and gravitation) in regions which have not 
reached a stage of development such that local 
scientists can undertake them on a national 
basis. Problems of food supply affecting the 
future security of mankind, and related prob- 
lems such as in agronomy, soil science, 
forestry, drought studies, snow studies, erosion 
and fluid dynamics, should be tackled on a 
world basis which requires much of the re- 
search to be done in the scientifically ‘dark* 
nations. In oceanography, and in a proportion 
of arctic research, the fields are geographically 
extranational. 

The Zonal Principle recognizes that there 
are natural zones — the arctic regions, the 
tropical forest regions and the arid regions — 
in each of which the problems of ecology, 
resources, meteorology, human physiology, 
disease, nutrition, and so on, are largely homo- 
geneous and are common to areas within 
various national boundaries. The Principle of 
Transcendence of National Boundaries recog- 
nizes that studies such as ornithology and 
entomology in general, or such as plague 
locusts in particular, must make and collate 
observations from many countries, both 
developed and undeveloped. Finally, the Prin- 
ciple of International Pooling refers not only 
to the flow of information and ideas, and to 
the establishment of standards and speclflca- 
tions, but to stockrooms such as of pure 
chemicals, of radio-isotopes, or of plastics; 
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and to collections such as of type-cultures of 
microorganisms or of genetic mutants of the 
higher animals and plants. 

Othct' Reportfi 

It has been pointed out that, under the 
pressures existing today, those fields of science 
which cannot show prospect of definite or 
immediate national or commercial advantage 
are likely to be neglected in the provision of 
resources; and it is thought that they might 
have more chance of stimulation under the 
wider outlook of an international organization. 
Even if this were not so (for an international 
organization must itself secure funds and 
justify expenditure by expectation of return 
for outlay) it is suggested that, just as nations 
nowadays promote scientific research in their 
national interests, so the United Nations 
organization should promote its own research, 
in fields such as food, health, or social science, 
to further its own paiticular concerns. 

Some of the scientific unions and practising 
scientists who were consulted responded with 
enthusiastic proposals for promotion of their 
own special fields. Some subjects, however, 
were put forward from several quarters. 
Suggestions included housing and sanitation; 
engineering materials: cartography, as a basic 
need for field sciences and for human com- 
munications and planning; rheumatism and 
malaria, as destroyers of efficiency; cardio- 
vascular diseases, as the chief cause of death 
today; and the integration of the various 
sciences concerned in problems of the adap- 
tation of man to his environment. A particu- 
larly strong case was made out for the estab- 
lishment of an international institute for the 
study of the Brain. Such an institute, it was 
suggested, might be organized in separate 
services dealing with normal anatomy and 
pathological anatomy; embryology; genetics; 
normal and pathological physiology (cortical 
pliysiology and physiology of the peripheral 
nervous system) ; electro-neurology; biological 
chemistry; phaimacology and pharmaco- 
dynamics; bacteriology; epidemiology; neuro- 
logy; neuro-surgery; psychiatry; psychology; 
sociology; statistics. 

G enera I Cons i derations 

It is recognized that there are existing scien- 
tific institutions of international character. 


There are, for example, such services as the 
International Bureau of Weights and Measures; 
the International Meteorological Organization; 
the International Vulcanological Association; 
the International Seismological Summary; the 
International Time Bureau; the International 
Latitude Service. These are financed and con- 
trolled by groups of nations. Secondly, there 
are institutes of private or national origin 
designed to be international in character and 
service. These include the Isostatic Institute 
at Helsinki; the Oceanographic Mu'^-eum at 
Monaco; the Roscoff Marine Biological station; 
the International Zoological Station at Naples; 
the International High Altitude Station at 
Jungfrau joch ; and the recently-create^ Insti- 
tute fo)‘ Scientific Research in the Belgian 
Congo. Thirdly, the great jesearch centres 
existing in various countries have become, 
through their vei y greatness (in the scientific 
sense), international in character and effect. 
Among these may be mentioned the Biological 
Laboratory at Woods Hole; the Botanic 
Cardens at Buitenzorg; the Rockefeller Insti- 
tute for Medical Research; and many others. 

It may be mentioned that existing collections 
of type-cultures and of mici o-organisms, though 
nationally owned and operated, perform an 
international function. These include collec- 
tions in England (pathogenic bacteria and 
algae); TT.S.A. (bacteria); Holland (fungi and 
yeasts): Brazil (bacteria); Switzerland (patho- 
genic bacteria); Czechoslovakia (algae and 
fungi); and China (industrial bacteria and 
fungi). Of significance also are the establish- 
ment of universities and colleges in Lebanon, 
China, etc., with their origins in countries such 
as the U.S.A.; and the provision of observa- 
tories and expeditions in various parts of the 
w^orld by foundations such as the Rockefeller 
and the Carnegie.* 

It is evident that there are various patterns 
which could be selected for the establishment 
of ‘international laboratories’, or for promoting 
at least some of the ends desired by those who 
have suggested them. Much could be done by 
the fostering of existing institutions — private, 
national and international. In this connexion, 
and in general, the spirit of International 
reiiearch may be furthered, and the benefits of 
concerted attack may to some extent be derived, 

♦ Of six astronomical observatories in South 
Africa, one is supported by the nation, two by the 
United Kingdom, three by the I^.S.A. 
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by considerably enlarging the provisions for 
travelling research fellowships, especially those 
for mature persons. If a ‘World Institution* is 
to be set up in any field of science, questions 
arise as to whether it should be centred in 
one place, or scattered in sections among 
various nations; or, again, as to whether the 
field of such an institution should be defined 
in terms of one science, or in terms of a 
project in which various sciences are collated. 
The question also arises as to whether the 
United Nations organization itself, or UNESCO 
as the appropriate specialized agency, should 
be the body to adopt direct responsibility. In 
the immediate future of planning, it would 
appear that limitations to the finance proffered 
by nations to international scientific ventures 
would have the effect that large-scale research 
could be achieved only by so designing an 
international scientific institution as to pro- 
duce a catalytic or trigger action upon research 
carried out independently. 

UNESCO Determinations 
The directives to the UNESCO secretariat 
for the year 1947, arising from the UNESCO 
Conference of 1946, included the exploration of 
possibilities for the foundation of new inter- 
national scientific laboratories and observa- 
tories; among which might be institutes of: 

1. astronomy; 

2. nutritional science; 

3. meteorology ; 

4. applied mathematics (computing 
machines) ; 

5. tropical life and resources (Amazon 
basin) ; 

6. health (specific diseases such as tuber- 
culosis and cancer) ; 

7. tropical disease field research station 
in northern Australia; 

8. oceanography and fisheries of the 
Indian Ocean; 

9. ornithology (bird migration). 
Furthermore, the directives included the inves- 
tigation of the feasibility of smaller projects, 
such as international stockrooms for; 

1. pure substances not commercially ob- 
tainable ; 

2. new materials (plastics, glasses, alloys, 
etc.) ; 

3. radioactive isotopes; 

4. pure strains of laboratory animals. 


In its Report of February 1947» UNESCO 
recommended to United Nations the following 
subjects as of first priority, in consideration of 
the most urgent human needs of the day: 

1. an institute for the study of the 
chemistry and biology of the self- 
reproducing substances, including 
cancer research; 

2. a chain of laboratories and field teams 
in nutritional science and food tech- 
nology: e.g., in China; in the arid and 
arid-tropical zones; and in the humid 
equatorial area; 

3. the study of the life and resources of 
the humid equatorial zone, beginning 
with an Institute of the Hylean Amazon 
and expanding into a chain of equa- 
torial zone stations; 

4. one or more institutes of oceanography 
and fishery in Asia, correlating their 
work with that of the nutritional 
laboratories. 

Following these, in view of the urgent need for 
correlation of activities already begun by 
independent organizations, there was recom- 
mended : 

5. an Antarctic research institute, includ- 
ing a meteorological institute for the 
southern hemisphere. 

Then, in view of the small cost involved: 

6. an ornithological observatory on Heligo- 
land. 

As second priorities: 

7. an astronomical observatory in the 
southern hemisphere;* 

8. an institute for research on tubercu- 
losis ; 

9. computing laboratories, preferably in 
Asia; 

10. an institute (or a seiies of labora- 
tories) for human biological and gene- 
tical analysis; 

11. a high-altitude station in the Hima- 
layas; 

12. an institute of human evolution in 
Africa; 

♦ Harlow Shapley had proposed a principal obser> 
vatory on the northern shores of the Mediterranean 
or on one of its Islands, with a solar branch at 
higher altitude in northern Africa ; and a powerful 
southern station In Peru, Chile or the Argentine. 
As regards the latter, his comment was ; ‘New 
Zealand and Australia possibly offer suitable sites, 
but for diplomatic reasons it may be best to keep 
international institutions outside the confines of the 
United States, France, the Soviet republics, and the 
British Empire’. See also below, page 134. 
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18. an Arctic research institute; 

14. institutes and stations for the study 
of the arid zone; 

16. an institute of individual and social 
psychology. 

In addition, UNESCO had itself already under- 
taken concern for: 

16. pool facilities for standards And type- 
collections; 

17. improvement in documentation ser- 
vices. 

In following years, UNESCO founded the 
Institute of the Hylean Amazon and called 
conferences to consider the establishment of 
institutes to deal with high-altitude research 
and arid zone research. In August 1949 the 
United Nations and UNESCO jointly convened 
in Paris a Committee of Scientific Experts upon 
International Research Laboratories. It was 
stated that the purpose was not to discuss the 
principle of creating such laboratories, which 
had already been fully accepted, but: 

(a) to establish priorities according to the 
importance of the problems and the 
existing financial possibilities; 

(h) to examine the desirability of con- 
vening a broader international con- 
ference on the subject; 

(c) to find ways of securing support for 
the project not only from governments, 
scientific organizations and individual 
scientists, but from the general public. 

The committee recommended the following pro- 
jects as of highest priority: 

1. International Computation Centre; 

2. Institute for Psychophysiology of the 
Brain ; 

3. Institute for Social Studies. 

Attention was also drawn to the importance 
of the following projects: 

4. International Institute of the Arid 
Zone; 

5. International Astronomical Laboratory; 

6. International Biochemical Institute; 

7. International Meteorological Institute. 
Detailed proposals for the International Com- 
putation Centre were proposed before the end 
of 1949. 

{To he concluded) 


Scientific Approach to Art 

DoKIH V. COUTTS* 

ScHJLLiiN'GKR’s Mathematical Basis of the 
Amt is a diflicult book to read: it is an 
elaborate textbook for study, and if, as the 
author hopes, it is to find a wide range of 
readers, it is unlikely that they will be 
numerous. The approach to the subject is 
technical, scientific, philosophical. The ter- 
minology necessitates frequent referenc to the 
Glossary compiled by the Editor, Arnold Shaw, 
whose notes elucidate many obscure passages. 
Large sections of the book are occupied by 
illustrative examples of algebraic series, 
formulae, graphs and diagrams. Some pages 
of designs add attractiveness to the book, 
which is, in all, a generous presentation of 
Schillinger’s ideas to those who can receive 
them. His wife describes it as his master- 
work, representing twenty-five years of research 
and discoveries. It reflects his enthusiasm, 
and an absolute faith that the work offers a 
scientific theory which must justify itself, if 
people will allow it ‘to penetrate into all fields 
of knowledge, education and production for at 
least a generation’. He says that ‘the divi- 
dends are too great to neglect’. 

Joseph Schillinger was born at Kharkoff, 
and graduated from both the University and 
the Conservatory of Music in St. Petersburg, 
having specialized in Mathematics, Physics, 
Musical Composition and Conducting. He held 
several posts in succession, including that of 
Musical Consultant of the Soviet Union Board 
of Education (1926), then went to the United 
States of America, where he was naturalized. 
He lectured at the New School for Social 
Research. At the time of his death at the 
age of forty-seven he was lecturer in Mathe- 
matics, Music and the Fine Arts at the 
Teachers’ College, University of Columbia. 

Schillinger was a versatile, original and 
adventurous thinker. His achievements include 
his writings; his musical compositions, especi- 

* Doris V. Coutts, M.A., Dip.Ed., Ph.D., Lec- 
turer in Education and Psychology, Teachers' 
College, Sydney. 

t The Mathrm.^tical Basis of the Arts. By 
Joseph Schillinger. (New York: Philosophical 
Library, 1948. 696 pp., many text-figs, and 
tables. 6r x 9i".) Price, $12.00. 
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ally Symphonic Rhapsody, commissioned by 
the Soviet Government to commemorate a 
decade of its rule, and Airphonic Suite, for the 
etherwave Theremin; also his inventions, such 
as the Rhythmicon, which automatically com- 
poses and performs rhythmical patterns, and 
an electro-magnetic organ with micro-tuning. 
He introduced and taught a new method of 
musical composition based on his ‘system’; his 
pupils included George Gershwin, who renewed 
his inventiveness during four and a half years’ 
study under Schillinger, two of which were 
devoted to composing the folk opera, Porgy 
and Bess, under his supervision. 

In an age when, in the course of scientific 
study, many aspects of nature and human 
nature are reduced to measurement, when 
novels like H. Hesse’s Magister Ludi are being 
written, the book calls for serious considera- 
tion. Its theory is too subtle for an outline 
of it to be both brief and lucid. Its aim is 
‘to disclose the mechanism of creatorship as 
it manifests itself in natui’e and in the arts’. 

Part 1 of the book deals with Science and 
Aesthetics. Schillinger shows that there can 
be no line of demarcation between physical 
apd aesthetic realities: both embody mathe- 
matical logic. His basic concepts are the laws 
of rhythm and the incidence and resultants 
of interference. Art forms, expressing them- 
selves through physical media, and being per- 
ceived through organs of sensation, memory 
and association, are constituted of measurable 
quantities. Pattern conceptions reflect and 
project electro-chemical processes of the brain 
cells. Any phenomena can be interpreted and 
reconstructed if we detect all of the com- 
ponents involved and the exact form of their 
correlation; these can be expressed in a series 
of graphs, or numbers, through appropriate 
measuring lines (parameters). Through the 
instrumentality of science, or mechanics, an 
illusion of life, giving a reaction of emotion, 
is imparted to art. Greek sculptors worked 
out a system of proportions, worked within 
these limitations, and gained power to create 
art forms at high level. Gifted artists have 
always, in some degree, grasped intuitively 
the mathematical proportions involved in their 
object; but, as in the evolution of the aero- 
plane, conscious insight gives more power and 
freedom to select, than dreaming and impulse 
give. 


In the scientific approach to art, each com- 
ponent of the object or idea is developed Indi- 
vidually; all components are then assembled 
and co^oi'dinated into a harmonic whole. By 
further engineering, several arts can be integ- 
rated. The unscientific artist generates all 
components simultaneously: gaps and deficiency 
of logical and aesthetic coherence often result. 
The scil^ntific method is valuable for the 
analysis, the modification, and the production 
of works of art. By its aid, remembering how 
photography became fused with colour, move- 
ment, speech, and sounds, great possibilities 
can lie ahead in the fusion of art forms through 
science. 

Hitherto, aesthetic theories have failed to 
grasp the principles which control, and so 
explain, the emergence of creative ideas. Such 
a Theory of Regularity can be deduced from 
the creative inventions, scientific and artistic, 
of the past. Tlie theory, here worked out, is 
based on the concept of Uniformity, at the root 
of which are three axiomatic forms of it: the 
system of count, in the field of reasoning; of 
space, in the field of vision: and of clock 
measurement, in the field of hearing. In each 
field, a series of fixed, evenly distributed points 
can be chosen from the manifold, and ‘scales’ 
formed. Space and time form a constant back- 
ground for the discrimination of other rela- 
tions, as do perception and consciousness 
psychologically. More complex forms of uni- 
formity result from combining simpler forms. 
Harmonic relations and harmonic co-ordination 
provide the basis of the theory of all other 
configurations. 

Part II of the l>ook expounds the Theory of 
Regularity and Co-ordination thus founded; 
it gives the system of pattern-making and is 
the main part of the text. The techniques of 
the theory are explained and provide a clue 
to the process of creation. Those techniques 
are. Interference and the resultants produced, 
arrived at by computation and graphs; the 
Permutation series, through which secondary 
and tertiary series and ‘family sets’ are 
developed; Harmonic contrasts to the original 
sets are worked out, using distributive involu- 
tion. Other techniques of variation and com- 
position include arithmetical progressions, geo- 
metrical progressions, summation series and 
involution series, as configuration scales; also 
quadrant rotation, which provides four variants 
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of the original. A later chapter is devoted to 
quadrant rotation as a device for providing 
greater versatility while preserving unity in 
the writing of music. Mathematical pro- 
cedures can enable a composer to plan a 
melodic composition in advance, and can facili- 
tate the transcription of a harmonic continuity ; 
for example, a four-part harmony offers twenty- 
four inversions (by permutation) in each of 
the four geometiical positions, and each voice 
can be transcribed horizontally. Co-ordinate 
expansion, positive and negative, may be used 
in arithmetical, geometrical and logarithmical 
expansion (or contraction). This gives variety 
and emphasis by distortion. Schillinger de- 
scribes all of these procedures and the result- 
ing types of designs in various arts. In music, 
geometrical expansion applied to the pitch 
co-ordinate changes the style of the music. 

'One cannot fail in evolving a woik of art 
according to the method of specification, selec- 
tion and co-ordination,’ The specifications 
must be chosen accoiding to the meaning 
requirements. The artist is not restricted by 
scientific method, but released from vague- 
ness: it helps him in his analysis, gives him a 
universal knowledge of his material and its 
possibilities, and permits numerous solutions. 
The technhiue is applicable to various arts: 
designs and melodies may be plotted as graphs, 
and the student may express them in any art- 
form desired; for example, in song, dance, 
drawing, etc. Works of art can be produced 
by computation, or by plotting a graph. They 
can therefore be realized mechanically in an 
art medium. 

With a sufficient number of parameters, all 
the ‘laws’ pertaining to any functional system 
can be explained} where understanding is 
deficient, the necessary parameters have not 
been found. The parameters of any art con- 
tinuum correspond to the functioning of the 
organ of discrimination. Schillinger describes 
the different art-forms which are possible and 
classifies them through the number of their 
general parameters. 

Part III of the book deals with the tech- 
nology of art production. This section, with 
its liberal illustrations, will appeal to the 
practical student who has absorbed the theory 
of the first two Parts. 


Land Classification in Australia 

J. K. Taylor* 

iNTRODl^CriON 

Laxi) cj.a.ssifi(’Ation in the past in Australia 
has followed a relatively simple system and* 
has been essentially the business of the Depart- 
ments of Lands in the States. There has been 
little attempt at co-ordination of standards or 
of mapping between States and it cannot always 
be said that any rigid scheme has operated 
within any one State. Classifications of dis- 
trict units into first, second, and thi" class 
groups for valuation and for subdivisicn pur- 
poses have been based on the review on the 
ground of dominant vegetation, topography 
and more obvious surface-soil character. Strict 
correlations between districts have not always 
been observed and the gradings do not in 
consequence have comparative values. Classi- 
fications of land into vegetational groups — as 
forest and savannah or broad-use groups, as 
arable and non-arable, or topographic units, as 
mountain and plain, or any such inclusive 
terms — aie not very informative if land classi- 
fication is to be directed towards land utiliza- 
tion. and it is difficult to see any other reason 
for it. The drive for expansion and intensi- 
fication of agricultural settlement in the past 
five years has brought this question forward, 
and has shown the gaps in knowledge of the 
nature of vast aieas of country. Great advances 
may be expected in the next decade, particu- 
larly as soil surveys are spreading widely. 
The soil survey is the only sound basis for 
land classification. t 

Soil sui veys are broadly divided into three 
types: (a) leconnaissance — yielding a very 
broad soil group or even zonal group map; 
(b) broad scale — using soil association units 
and defining, without delineating, constituent 
soil types; (c) detailed — carrying the survey 
to the mapping of soil types and their main 
phases. From the soil association or soil type 
map, according to the quality of the cA)untry, 
it is an easy step to tlie land -use map, which 
involves collection of more intensive data on 
soil phases such as stoneyness, and on topo- 
graphic relationships sucli as steepness. The 
most accurate land classification follows 
directly from the soil maps and land-use inai^s. 

Naturally a land classification scheme 
depends on the objective. In some types of 
country one over-riding factor may dominate 
all other consideiat ions. Over much of the 
drier regions of Australia, for example, rainfall 
is pre-eminent, combined with local flooding 
— particularly as only one industry, such as 
beef cattle, is concerned. Assuming diversity 
of potential land-use, however, the intensity of 

♦ Chief, Division of Soils, C.S.I.R.O., Waile Insti- 
tute, Adelaide. 

t For progress in soil surveys in Austral Ui. see 
Report of A.N.R.C. Committee on Soil Classification. 
Aunt. J. of ScL. Ji. 92. December 1949. 
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settlement, which also governs land values, 
determines the scale of classification. In a 
recently conducted land-use classification of a 
new horticultural irrigation area (Loxton, 
South Australia), observations were made at 
the rate of about one boring per acre, whereas 
in a proposed fat-lamb development on com- 
paratively poor soils (Kangaroo Island, South 
Australia) they were reduced to about one per 
thirty acres. The same principle applies to 
soil erosion. The question is what kind of 
land classification is desirable to meet the 
particular conditions of the territory being 
mapped, and the answer is not a hard and fast 
one, nor reducible to the old fii st-, second-, and 
third-class grouping. 

Classification Schkmes Used in Australia 
Irrigation Soils 

The Division of Soils, Commonwealth Scien- 
tific and Industrial Research Organization, has 
made attempts to classify the soils of irrigation 
areas in the Murray Valley into ‘use’ groups 
based on the collation of farming experience, 
experimental data on irrigability and drainage, 
and field observation of correlation between 
similar soils. It has been possible to draw up 
tentative but workable groupings of soil types 
for various horticultural, pasture and cereal 
crops. 

The horticultural crops are broadly divided 
into citrus, stone fruits, pome fruits and vine 
fruits for drying or wine; vegetables may also 
be separated. A paper by Northcote (1949) 
deals with such groupings applied to the 
Coomealla Irrigation District, N.S.W. The 
system has been used in other areas on allied 
soil types quite successfully, so that the basis 
for land-use classification appears sound. 
Pasture as a grazing crop under irrigation has 
been divided into lucerne, perennial pasture 
with several dominants, and annual pasture 
with which may be associated such crops as 
Sudan grass or sorghum. A further grouping 
concerns cereals and hay crops which are allied 
with less permeable and generally more intract- 
able heavy clay soils with shallow surfaces. 
In all these groupings for irrigated crops, very 
much depends on water infiltration rates 
under various methods of application, on 
drainage, both internal and external, and on 
the nature of the surface horizon ; for the 
horticultural grouping there Is significance in 
the density and location of the calcareous 
horizon which is typical of the brown solonized 
soils frequently used for such crops in the 
Murray Valley. 

At present six categories are used for the 
horticultural crops on brown solonized soils, 
and nine or ten categories for pastoral uses 
on the plains region in the Murray Valley, 

Queensland 

The Queensland Bureau of Investigation 
(1945-6-7-^) has carried out a considerable 
programme of land classification in units pro- 
posed for more intensive development. Piecing 


together of these will ultimately give a 
generalized view of the land-use position. The 
classification has taken various forms. When 
the soil pattern is very simple, one major 
group dominating the area, it may merely be 
divided into arable and non-arable. At other 
times, irrigability may matter, so that first 
class and second class irrigation land may be 
indicated on an arbitrary basis. For the rest, 
a kind of great soil-group classification is 
mainly used employing groups as red-brown 
earth, black earths, podzolic soils, grey and 
brown clays. Until these classifications are 
brought together for uniform interpretation, 
there will be a lack of understanding of the 
precise soil and land-use position. Correlations 
with known types as a yardstick are prac- 
ticable for local workers, but these rather 
indefinite and variable groupings are a poten- 
tial source of confusion to others. 

North Australia 

In 1946 a reconnaissance survey of soils and 
agricultural potential of North Australia was 
commenced under the direction of the Council 
for Scientific and Industrial Research, and is 
continuing at the present time. A gross area 
of about 120,000 square miles has been mapped 
as a broad land classification. The unit selected 
was the ‘land system’ (Christian and Stewart, 
1947), which may be defined as an area in 
which there is a group of soils associated with 
a defined vegetational, geological and topo- 
graphic pattern, in which may be recognized 
dominant and .subdominant forms. The land 
system does not define the actual potential use 
of the country, but sorts out the areas with 
a general suitability in selected portions; for 
example, for irrigation development, for arable 
crops, for more intensive cattle raising, or for 
no recommended use. This broad land classi- 
fication has proved very useful in narrowing 
the zone for further and more detailed exami- 
nation and the location of experimental farm 
units. 

Erosion Classification 

One form of land classification likely to be 
increasingly used concerns soil erosion. The 
general approach by States whose duty it is to 
deal with this subject is to classify land into 
areas with certain conditions of erosion hazard. 
Maps of the position in Victoria, Tasmania, 
South Australia and Western Australia were 
prepared for the Rural Reconstruction Com- 
mission (Third Report, 1945). The hazard 
was defined in seven groupings as: 

(a) greatest owing to liability to sheet 
and gully erosion; 

(b) greatest owing tx) liability to wind 
action with hillside gullies; 

(c) serious when land cultivated; 

(d) occasional when land cultivated or 
overgrazed ; 

(e) localized in small places at present; 

(f) generally slight; 

(g) unoccupied areas. 



1950 


THE AUSTRALIAN JOURNAL OF SCIENCE 


129 


Such broad categories can only be mapped 
broadly, but attention is thereby focused on 
the danger zones. Queensland has recently 
begun a mapping of erosion hazard in selected 
districts of the south-east of the State. 

New South Wales (Kaleski, 1945) carried 
out an ambitious classification of 200,000 
square miles in the eastern half of the State, 
using categories of use for cultivation or forest- 
ation combined with topography. Eight groups 
were used in mapping, namely; 

(a) level to undulating, 0 to 8% slope — 
arable ; 

(b) level to undulating, 0 to 8% slope — 
grazing; 

(c) undulating to hilly, over 8% slope — 
arable ; 

(d) undulating to hilly, over 8% slope — 
grazing; 

(e) hilly to mountainous, over 20% slope — 
grazing. 

(f) level to hilly, 0 to 20% slope — timbered 
land ; 

(g) hilly to mountainous, over 20% slope — 
timbered land; 

(h) State forests. 

The Council for Scientific and Industrial 
Research has dealt with the more precise classi- 
fication of erosion over four selected units in 
Victoria and South Australia, aggregating 4000 
square miles. The system devised has proved 
applicable over a wide range of conditions for 
broad scale or detailed work. It is based on 
that used by the United States Soil Conserva- 
tion Service. 

Other Work 

Some areas have been classified on various 
bases by the Council for Scientific and indus- 
trial Research, Division of Soils, and by the 
Melbourne University School of Agriculture. 
Correlation of soil with growth of Pinua 
racliata, and of soil series with sheep-carrying 
capacity or other land uses, has been done 
over limited areas in districts of Victoria and 
South Australia (Stephens et al, 1941; Goudie, 
1941). The Department of Agriculture in 
Western Australia has classified extensive areas 
in the south-west of the State, in the marginal 
wheat country, in terms of actual or potential 
salinity or freedom from it (Teakle, 1939). An 
area on the Ord River in the Kimberley region 
has also been examined for irrigability and 
land-use relations (Burvill, 1945). 

Aeimal Photooraphy. 

Land classification is immensely helped by 
the use of aerial photographs. There are limits 
to their interpretation, but with skeleton 
ground work it is often practicable to sketch, 
in a broad way, different classes of country 
whose character is established on the ground. 
The responsibility for photographic cover for 
Australia as a whole is assumed by the Royal 
Australian Air Force, photographing on a 
scale of 1/30,000 (two inches to one mile). 
This scale is satisfactory for broad-scale map- 


ping. Aerial photography at larger scales is 
by private contract, and much of Victoria and 
Tasmania are now covered through State con- 
tracts at a scale of four inches to one mile, 
while similarly covered areas in New South 
Wales and South Australia are increasing. It 
is considered that in the next five years the 
great bulk of agricultural Australia, apart 
from very-low-rainfall inland areas, should be 
photographed at some scale. For practical 
purposes of land-utilization mapping, the four 
inches to one mile scale is required, and in 
intensive horticultural units thf^ six or eight 
inches to one mile scale. 

(T.i MATic Analysis 

As an aid to land classification work there 
should be mentioned the increasing volume of 
climatic analysis, by improved methods, which 
has been carried out over the past fifteev. years 
and is steadily advancing. The Commonwealth 
Meteorological Office is now assuming an active 
interest in this field from the agricultural 
angle, extending the earlier work of the univer- 
sities, which pioneered the work. Recent homo- 
clime studies are a further aid in interpretation 
of field observations on land use. 

Conclusion 

The soil survey of Australia, at some level, 
must go ahead of, or parallel, the main attack 
on land classification and utilization in order 
to produce a sound map which is usable also 
for exploratory and expei imental work and for 
the application of i*esults. In selected regions, 
detailed soil maps have to precede detailed 
land-use maps. Other countries have developed 
a system of classification with very detailed 
maps; Australia has not devoted sufficient 
attention to sound classification methods, and 
particularly to the co-ordination of work by 
various agencies. Resources surveys are still 
restricted, as has been shown in recent dis- 
cussions of future irrigation developments. Soil 
resource mapping should be a major objective 
in the next ten years, in order to obtain the 
overall pattern for research and primary 
development in Australia. 
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Cybernetics 


T, G. Room* 


In his book, Cyhernetic.s,-\ Dr. Wiener sets 
out to give an .integrated account of what 
appear to be two widely different general 
topics, namely. Time-series and Communication 
Engineering, and the applications of these in 
all branches of science. A time-series consists 
of a set of measurements of the same charac- 
teristic of some phenomenon, taken either con- 
tinuously or at intervals of time. Thus the 
temperature at a given place, the density of 
traffic along a given stretch of road, and the 
population of a given area all provide time- 
series. The purpose of the analysis of time- 
series is to enable predictions for the future 
to be made on the basis of data from the past; 
that is in effect, to try to disentangle trends 
from fluctuations, both random and periodic. 

The central problem of communication engi- 
neering is that of transmitting a message. The 
message begins as words; it is first trans- 
formed into sound or electric waves either 
directly or through morse dr other code, then 
transmitted in this form, and finally recon- 
verted into words. In the transmission phase 
we have a time series; in its simplest form 
a succession of short and long impulses, and 
in its more general form a discrete or con- 
tinuous sequence of ‘events’. The problem is 
to arrange for the optimum transmission, 
where in determining the optimum we have to 
take account both of the degree of accuracy 
of the reception (which needs to be only high 
enough for the message to be intelligible) and 
the time-lag between the formulation of the 
original message and its reconversion into 
words. From this basic idea the scope of the 
term ‘communication engineering’ is extended 
to cover any process involving the inter- 
pretation of a sequence of impulses; i.e., the 
problem in all cases is the elimination of 
‘noise’ (‘noise’ being oscillation in inconvenient 
places, just as ‘dirt’ is matter in inconvenient 
places) in order to recover the ‘information’, 
and this with a minimum time-lag. 

* Professor of Mathematics in the University 
of Sydney, 

t Cybernetics. By Norbert Wiener. (New 
York: John Wiley, with The Technology Press, 
1948. 194 pp., 8 text-figs. 6" x 9".) Price, $3.00. 


A fundamental process of this class is the 
‘feed-back’. The key example of this is the 
operation of a ship’s rudder. In this opera- 
tion there are three factors involved: the 
intended course of the ship, the actual course 
of the ship, and the setting of the rudder. The 
actual course of the ship determines the setting 
of the rudder, which will tend to restore the 
ship to its intended course. That is, the 
information as to the actual course is fed hack 
to some mechanism which converts this infor- 
mation into an impulse causing the rudder to 
shift into a position tending to bring the ship 
back on to the required course. The actual 
course of the ship constitutes a time-series, 
and the immediate past history of the ship 
determines the setting of the rudder. The com- 
munication problem is that of transmitting 
this history to the rudder mechanism. The 
word CyherneticH Itself is taken from the Greek 
word for ‘Steersman’, a woid which, as 
‘Governor’, has already taken its place in the 
language in much the same sense. 

High-speed computing machines play two 
distinct and important roles in Wiener's work. 
Their first role depends on their mode of opera- 
tion, which is used as a model for physical, 
physiological, psychological, and sociological 
processes; their second depends on their func- 
tion, namely, to carry out arithmetical opera- 
tions with such speed and accuracy that 
problems, the solution of which has hitherto 
been physically impossible, can now be dealt 
with in a matter of hours. So important to 
an understanding of this book is an apprecia- 
tion of what these machines can do and how 
they do it, that it seems advisable here to 
interpolate the description of a small-scale 
attack that was made, using the ENIAC, upon 
the problem of determining which numbers, 
in a certain range of large numbers, are 
primes. This is quoted, with some modi- 
cations for the sake of simpler description, 
from a paper by D. H. Lehmer (1949).* Perhaps 
the most important aspect of this work is not 
that the list of prime numbers was consider- 
ably extended, but that, as a spare time 
activity over one week-end, calculations were 
made which on any machines available ten 
years ago would have required a prohibitive 
number of man-hours. 

The machine was not set to the direct dis- 
covery of primes, but to the solution of an 
auxiliary problem, namely, to find, for each 
prime p in a given range, the least integer n 
such that 2'' - 1 is a multiple of p.t The range 

• For a description of the BNIAC machine itself, 
see, for example, Hartree (1947). 

t If p is prime, then 2 p-i - 1 is a multiple of p, 
Imt there may be numbers h < p-1, such that 
2* - 1 is a multiple of p. The number sought, n, 
is the least of these numbers h, and it is easy to 
.see that it must be a factor of p ~ 1. For example, 
if p = 43, we know that 2^^ - 1 is a multiple of 43 : 
and if there is any number, h, < 42, having the 
required property, then )i*is a factor of 42. Thus 
we have only to test 2, 3, 6, 7, 14, 21 ; we find 
n = 14. 



1950 


THE AUSTRALIAN JOURNAL OF SCIENCE 


131 


chosen was 10“^ to 4-5x10^ and knowledge of 
the value of n corresponding to each prime 
p in this range suffices to determine primes in 
a range of much higher values than this.* 
Further, values of n > 2000 were not needed. 
The whole process on the machine is set 
out in the following diagram, in which the 
‘feed-backs' are indicated on the left. 



It is important to notice that the machine 
is set to run foi* an indefinite period after the 
‘programme’ is established and the first value 
of p (100,001) is fed in. To enable it to do 
this: (i) The machine is not set so that at 
the outset it rejects all values of p that are 
not prime, but through the ‘first sieve’ it 
rejects a large proportion of the numbers. 

* Namely, at least up to 10®. 


(ii) In the ‘exponent process’ for each p the 
machine tests all values of k to find if 2^ - 1 
is a multiple of p* If the computation were 
done by hand only those values of k would be 
tested which are factors of p-1. But the 
machine takes less than 21 seconds to perform 
the whole set of tests for one value of p, which 
is less time than it takes to copy down by 
hand the value of p. {Hi) If 2« - 1 is a 
multiple of p, and n is not a factor of p-1, 
then p is not a prime, so that the ‘second 
sieve’ rejects furl her non-prime values of p.t 
(iv) The machine prints values of p which 
pass the two sieves, together with the smallest 
numbei' n, and tlie corresix)nding integer m. 
such tl’.at 2» - \ ~ mp. 

Once started, the maciiine will coi inue to 
compute a list which will contain mostly 
primes p, with the coiresponding n and wt, 
but in which there will be included a few non- 
primes. A separate operation (one which can 
be performed in reasonable time by hand) is 
necessary to eliminate these. As an indication 
of the speed of ope la lion, it may bu noticed 
that ovei’ two million numbers were fed 
into the first sieve, and about three-quarters 
of these are removed by the sieve. That is, 
in the week-(‘nd, halt a million numbers passed 
through the ‘exponent process’. 

We return now to the discussion of Wiener’s 
book. It may be divided into two clearly 
defined sections. The Introduction, Chapter I, 
and Chapters V througli VIII, are concerned 
principally with the analogy between the 
mechanism of the computing machine and 
possible mechanisms for natuial processes. 
These chapters are descriptive and involve 
very little mathematics. On the other hand, 
('’hapters II, III and IV are heavily mathe- 
matical in the modern style; which does not, 
at the outset at any rate, aim at definite 
results, either in numerical form or in terms 
of particular functions, but rather at broad 
mathematical statements involving unspecified 
functional forms. The modern viewpoint may 
be said to be that mathematics is concerned 
with concepts, not symbols, although symbols 
are necessary to express the concepts. In the 
background of Wiener’s work is also the idea 
that at some future date specific functions can 
be fed into the machines and something tangible 
will result. The three chapters are to a con- 
siderable extent outlines of possible mathe-* 
matical treatments of the general problem of 
communication; namely, how much informa- 
tion can be derived from a ‘garbled’ message: 
how much knowledge of the future can be 
gained from a partial and inaccurate know- 
ledge of the past. 

* For p = 4o, the .step.s in the exponent process 
are : n r-j - 4, ra = S, rx ~ IG, 9'f. 32, 7*0 = 21, 

r~ ~ 4 2, Vs ~ 41, 7'» - 7*1(1 = .3,'). ?'ii = 27, 7*t'_' = 11, 

:: 22, 7-M 1. 

t Suppose, for example, that 15 had been a 
number which passed through the tirst sieve. For 
p ~ 15, ?M - 2, 7'i> = 4, r.T = vS, 7-4 ^ 1 ; but 4 is not 
a factor of p-1 = 14, so that the number 15 doe» 
not pass the second sieve. Only about one com- 
posite number in 500 passes through this sieve. 
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In substance Chapter II discusses this prob- 
lem: a given system, which is changing with 
time, is capable of a continuous or discrete 
family of ‘states’ or ‘phases’, each of which 
may be assumed with a certain probability. 
What are the mathematical conditions under 
which the probability functions are such that 
the phase-average, taken over all possible 
states, is equal to the time-average of the 
states actually assumed? 

Chapter III is probably the most important 
contribution to mathematics in the book, since 
it sets out a mathematical definition for the 
‘amount of information’, and discusses the 
consequences of this. The definition is such 
that the ‘amount of information’ is infinite if 
the information is correct with probability 1, 
and zero if it is correct with probability zero, 
while if the information is incomplete and 
partially inaccurate it is to be regarded as 
correct with probability p. Suppose a quan- 
tity has, a priori, equal probability of lying 
anywhere in the range (0,1). It may be 
expressed as 

a = ai(i) ■\ a.ilV \ •• + t •••» 

where each Ui is 0 or 1. If the quantity is 
known precisely, then the ‘amount of infoi'- 
mation’ is infinite, because we know every 
figure in the infinite sequence Oj, a,., .... In 
practice a quantity is never known precisely, 
but only as lying within a range 

h = hAh) + hAhy + ... + + ... 

Now suppose we have a measurement, a, of a 
quantity known to lie betwc^en 0 and (i)^; 
that the true value of the quantity lies within 
a range of h of any measurement; that ..., 
b/,. are zero, and bA+i - 1 ; and that k > ?i. Then 

the significant figures, at, and perhaps 

a-k, in the measurement, a, are known certainly; 
but the others have no meaning. Thus the 
number of significant decisions made, in 
making the measurement, namely k - h, or 
k - ?i ~ 1, is about logo(a/b). If we know, 
a priori, only that the quantity lies between 
0 and 1 and that the true value lies within 
a range h of the measurement, then the 
number of significant decisions is -logab. 

This idea is now generalized in the following 
way. Suppose the probability of any value of a 
variable x is given by a function f(iP), so that 
00 

f(ip) dir - 1. Then, the ‘amount of infor- 
-00 

mation’ given by this probability function is 

/ oo 

[logof (ic) ]f (ir)dir. In the 

-X 

simple case above the probability function is 
t(x) - 1/b, over a range b, and t(x) = 0 else- 
where, and the integral gives the required 
value -log^b. The rest of Chapter III Is 
devoted to mathematical elaboration of this 
idea, using multi-variate Fourier Analysis. In 
a book published more recently (but written 
earlier), Wiener (1949) carries out this investi- 
gation more thoroughly and rigorously on a 
slightly different functional form. 


Chapter IV deals with the problem of ‘feed- 
back and oscillation'. In essence the problem 
is this: a system is required to be in a certain 
state (as a ship on a course) ; if it is not in 
this state, the deviation is a piece of infor- 
mation communicated in some manner to a 
control mechanism, which sets up some opera- 
tion which will move the system towards the 
desired state.* The final result of this opera- 
tion is some other state which may still 
deviate from that required. In a proper 
system, the control is such that the deviations 
decrease, producing stability. The chapter is 
ma;nly concerned with a discussion of the 
mathematical theory of stable and instable 
control mechanisms and with physiological 
analogies of these. 

Before discussing the remaining chapters 
we need to look again at the structure of the 
ideal computing machine and the programming 
of work for it. These should be such that all 
data can be inserted at the beginning of the 
run; that there should be no human inter- 
ference with the machine during the run; and 
that the required results should appear either 
seriatim or at the end of the run. These 
qualities are all present in the example quoted 
above. The thesis of these last chapters is 
that many natural processes are imitable on 
the machine. Explicitly, these processes may 
be described as a sequence of events of Ihe 
following pattern. An impulse of a certain 
kind (a ‘piece of information') is received 
by an operator Q from an operator P. As a 
result of it Q initiates impulses of two types, 
one which enables the programme to be con- 
tinued (that is, which passes on a piece of 
information to the next operator, R), and the 
other which feeds back, to an earlier operator, 
information as to the state of Q after receipt 
of the impulse from P, and so governs the 
future behaviour of Q. 

Chapter V compares computing machines 
and the nervous system, and sets out two 
striking common features, namely, the feed- 
back, and the 1-or-O operation of the machine, 
and its parallel, the complete-or-no response 
of nerves to stimulus. The two following para- 
graphs (pp. 153 and 155) illustrate well the 
style of the book and the trend of the argument. 

There is nothing in the nature of a 
computing machine which forbids it to show 
conditioned refiexes. Let us remember that 
a computing machine in action is more 
than the concatenation of relays and storage 
mechanisms which the designer has built 
into it. It also contains the content of its 
storage mechanisms; and this content is 
never completely cleared in the course of 
a single run. . . . We have seen that in 
the nervous computing machine it is highly 

♦ For example, in the ‘exponent process’ a 
number is continually doubled until the result 
exceeds p, then p is subtracted from the result, 
and the doubling process resumed. In this case 
the machine achieves the final result perfectly, 
since at some stage the result of a doubling is 

/j + 1. 
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probable that information is largely stored 
as changes of permeability in the synapses; 
and it is perfectly possible to construct arti- 
ficial machines where information is stored 
in that way. 

As a final remark, let me point out that 
a large computing machine, whetlier in the 
form of mechanical or electric apparatus or 
in the form of the brain itself, uses up a 
considerable amount of power, all of which 
is wasted and dissipated in heat. The blood 
leaving the brain is a fraction of a degree 
warmer than that entering it. No other 
computing machine appi oaches the economy 
of energy of the brain. . . . The mechanical 
brain does not secrete thought ‘as the liver- 
does bile’ as the earlier materialists claimed, 
nor does it put it out in the form of energy, 
as the muscle puts out its activity. Infor- 
mation is information, not matter or energy. 
No materialism that does not admit this 
can survive at the present day. 

Chapter- VI is somewhat isolated from the 
i-est, and discusses fir-st the lecognitiorr through 
the human eye of ‘shape’ independently of 
size and orientation; and then, possible elec- 
trical devictrs which could do this, with special 
reference to a machine that could identify 
(for the purposes of transmission) printed 
letter's in types of differ-ent sizes. 

Chapter VII is headed ‘Cybernetics and 
Psychopathology’. It comes back to the control 
by animals of the performance of muscular 
actioirs by an elaborate feed-back, in which 
the brain dictates only what the result of the 
action is to be, and the nervous controlling 
mechanisms then set in motion the succession 
of muscular nrovements necessary to carry the 
action to a successful conclusion. 

F'inally, Tnformation, Language and Society’. 
Von Neumann’s theory of economics (1944) 
sets out the economic structure of society as 
controlled by players, completely intelligent 
and completely ruthless in furthering their 
own interests — a condition which, Wiener 
proves under his hypotheses, leads to complete 
chaos. But, says Wiener, this is not a com- 
pletely true description of capitalist society, 
as all men are partly foolish, and none com- 
pletely knavish. 

On the whole this chapter is the least wor thy, 
as it shows no depth of appreciation of socio- 
logical problems, and the controlling mechanism 
which governs the author’s course across socio- 
logical waters seems to be insensitive to devia- 
tions to port. The following two quotations 
provide admirable (verbal) examples of feed- 
back, but cannot be ranked highly as contri- 
butions to political science. ‘A certain mix- 
ture of religion, pornography and pseudo- 
science will sell an illustrated newspaper.’ ‘A 
certain blend of wheedling, bribing, and intimi- 
dation will induce a young scientist to wor-k 
on guided missiles and the atom bomb.* 

The book is certainly one to be read by all 
with an interest in new fields of scientific 
exploration, and it is recommended with this 


reservation: the mathematics is difficult, often 
inadequately explained, and abounds in mis- 
prints, being more inaccurately printed than 
any mathematical text the wr iter of this review 
has r-ead; but it offers .suggestions of what 
may become a new and valuable mathematical 
approach to engineering, physiological, and 
sociological problems. If you ignore the mathe- 
matics you will find, as the American public 
has found, an interesting, provocative, and 
stimulating book. 
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The International Astronomical 
Union 

Tin-: International Astronomical Union 

(I.A.U.) was founded at the Constitutive 
Assembly of the International Rt search Council 
held at Brussels in .fuly 1919. About a year 
elapsed before formalities were completed to 
such an extent that the Union could be 
definitely established. It was not the fti'st 
international body to deal with astronomical 
matters, having been preceded, for example, 
by the International Union for Co-operation in 
Solar- Research as well as by tlie International 
Latitude Service and others. It has now 
become well recognized by astronomers in most 
countries participating in astronomical re- 
search. The pui'pose of the I.A.U. is twofold, 
viz. 

(a) to facilitate relations between astro 
nomers of different countries where 
international co-operation is necessary 
or useful; 

(b) to promote the study of astronomy in 
all its departments. 

At pi'esent thirty countries (including Aus- 
tralia) are recognized as adhering to the 
Union. A country adheres through the appro- 
priate National Academy, National Research 
Council or similar national institution. In 
default of these, adherence may be effected 
thi'ougb a government or a national committee 
of astronomy recognized by the Executive of 
the I.A.U. 

The work of the Union is directed by a 
General Assembly of the members, meeting as 
a rule every three years. The General Assembly 
elects an Executive Committee consisting of a 
President, not more than five Vice-Presidents, 
and a General Secretary. The President holds 
office for one meeting of the General Assembly, 
and is not eligible for immediate re-election. 
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The remainder of the Executive Committee 
holds office for two meetings of the General 
Assembly. The last General Assembly, which 
was held at Zurich in 1948, was presided over 
by the Astronomer Royal, Sir Harold Spencer 
Jones. 

The General Assembly also appoints Standing 
Committees (Commissions) for the more 
detailed scientific work of the Union. The 
Commissions present reports of their work 
to the Union. At present, more than forty 
Commissions exist. Amongst the subjects of 
more general interest dealt with by these Com- 
missions are the calculations required for the 
Nmitical Almanacs of various countries; these 
calculations are shared internationally. Another 
Commission deals with Astronomical Tele- 
grams — that is, the notification of astronomical 
discoveries such as comets, new planets, etc. 
— so that the resources of the world observa- 
tories can be quickly brought to bear on the 
study of any new object. A Quarterly Bulletin 
of Solar Activity is issued by another Com- 
mission; the section of this publication dealing 
with Solar Noise is edited by Dr. Allen of the 
Commonwealth Observatory. A special Com- 
mission has been created to study the problem 
of establishing Internationa] observatories; 
whilst no concrete results have as yet arisen, 
it is of interest to note that the Commission is 
agieed that any new international observatory 
should be located in the Southern Hemisphere 
in latitudes lying between 10'^ and 40°; that 
any proposed site should be carefully tested; 
that the basic equipment should consist of a 
large reflector (between 75 and 125 inches) 
and a large-field Schmidt-type reflector of aper- 
ture between 30 and 60 inches. 

National Committees on Astronomy play an 
essential part in the structure of the I.A.U. 
The National Committees are either formed or 
recognized by the body through which the 
country adheres to the Union. The functions 
of the National Committees are (a) to pro- 
mote and co-ordinate in their respective 
countries the study of the various branches of 
astronomy, more especially in felation to 
international requirements; (b) to nominate 
delegates to the General Assembly; and (c) to 
propose motions for discussion by the General 
Assembly. 

Australia adheres to the I.A.U. through the 
Australian National Research Council. The 
names of members of the Australian National 
Committees were given in the previous issue 
of This Journal {12, 101, 1949). 


The South Pacific Commission 

History and Constitution 
The South Pacific Commission (head- 
quarters Noumea, New Caledonia) is a con- 
sultative and advisory body set up by the six 
governmimts administering territories in the 
South Pacific region. Its purpose is to recom- 
mend to the member governments means for 


promoting the well-being of the peoples of these 
territories. It was established by the Agree- 
ment signed at Canberra on 6 February 1947 
on behalf of the governments of Australia, 
Prance, the Netherlands, New Zealand, the 
United Kingdom and the United States of 
America. The area of activities comprises the 
non-self-governing territories lying generally 
south of the Equator, from and including 
Netherlands New Guinea in the west to the 
French establishments in Oceania in the east. 

The Commission consists of twelve com- 
missioners, two from each government, and 
meets twice a year. Four sessions have been 
held, the first two in 1948 at Mosman, N.S.W., 
and the third and fourth at Noumea in May 
and October 1949. The staff includes six prin- 
cipal officers and a Secretariat, the six prin- 
cipal officers being the Secretary-General, the 
Deputy Chairman of the Research Council, the 
Deputy Secretary-General and three specialist 
members of the Research Council, one each 
for the three main fields of activity — Health, 
Economic Development including Agriculture, 
and Social Development including Education. 

The main auxiliary body is the Research 
Council, which held its opening meeting at 
Noumea in May 1949 and will hold its second 
meeting at Sydney in August 1950. The 
Research Council consists of the Deputy Chair- 
man, the three specialist members and fifteen 
associate members chosen for their special 
knowledge of the problems of the territories. 
The chief task of the Reseaich Council is to 
recommend investigations and, with the assist- 
ance of the Secretary-General, to make arrange- 
ments for canying out those approved by the 
Clommission. 

In addition to the Commission, the Secre- 
tariat and the Research Council, a South 
Pacific Conferfmee, consisting of representa- 
tives and advisers from the territories, includ- 
ing indigenous inhabitants, will meet every 
three years to discuss the work of the Com- 
mission. The first Conference will be held at 
Suva in April 1950. 

Summary ok Work Programme 

At its third session in May 1949 the Com- 
mission approved 29 projects recommended by 
the Research Council. These projects are briefly 
summarized as follows: 

Health Projects: 

H.l. — Improvement of the collection and 
dissemination of epidemiological intelli- 
gence. 

H.2. — The preparation of suitable infant 
food during the weaning period. 

H.3. — A special team to compare (i) the 
different antigens and methods used 
in tuberculin tests; (ii) the radio- 
graphic appearances in different races 
at different ages, with a view to pro- 
ducing simple techniques suitable for 
use under field conditions. 

H.4. — Liaison between field groups work- 
ing on fllariasis and elephantiasis. 
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H.6. — Collection of existing data on diet 
and nutrition. 

Economic Divclopment Frojccts: 

E.l. — The introduction of economic plants. 
B.2. — Review of the information on cash 
crops, their place in Area economy, 
and the future of cacao, rice, the coco- 
nut and copra. 

B.3. — Improvement in tropical pasture 
grasses. 

E.4. — A pilot land-use survey (hydrological 
and foiestry reserves, erosion control, 
identity of crop and pasture lands, soil 
classifications) . 

E.5. — To secure Area standards in the 
grading and quality of plant products. 
E.6. — A study of atoll and low-island 
economy, designed to improve cash 
and subsistence crops and handicrafts. 
E.7. — A study of fisheiy methods in rela- 
tion to needs of the Area. 

E.8. — An examination of diet of indigenous 
peoples with the objective of amplify- 
ing it; and the study of the kinds of 
agricultural working tools needed. 

E.9. — Expansion of biological control (the 
mosquito, insect pests and weeds; plant 
hygiene and rodent control). 

E.IO. — Means of making available com- 
mercial credit for the development of 
enterprises by indigenous peoples. 
E.ll. — Co-operation in connexion with the 
proposed agricultural census in 1950 
(F.A.O.). 

E.12. — Suppoit for certain projects of the 
Fiji and Western Pacific Research 
Council. 

E.13. — Collection of information on current 
and proposed investigations in animal 
husbandry and land -use. 

Social Development Projects: 

5.1. -A suivey of the facilities for pro- 
fesional and technical training in the 
South Pacific, with a view to future 
development. 

5.2. — The use of visual aids in education 

among island peoples. 

5.3. — A study of the most suitable tech- 

niques for teaching literacy in the 
Area. 

5.4. — Conference of educationists. 

5.5. — A review of research in social anthro- 

pology, with emphasis on needs. 

5.6. — A survey of work done and still 

required in the field of linguistic re- 
search. 

5.7. — The co-operative movement in the 

South Pacific and its development. 

5.8. — The determination of the most suit- 

able building types for the various 
climatic zones and conditions in the 
Area. 

5.9. — Pilot projects for community develop- 

ment in two selected areas. 

5.10. — The preservation of archaeological 
sites. 


(rcneral : 

G.2. — Statistical service. Appointment of 
a qualified statistical officer. 

PRO(ii{KKs TO Dkckmukk 1949 
Arrangements for the epidemiological pro- 
ject have been completed. The tuberculosis 
team is being assembled and is expected to 
begin work in New Guinea early in 1950. A 
nutritionist is Ixdng sought to deal with pro- 
jects H.2. and H.5, Assistance has been given 
by the (commission in the development of intro- 
duction gardens in Fiji and New Caledonia. 
The Membei* foi- Economic Development has 
visited N«nth America and Europe to make 
a first-hand survey of marketing factors for 
South Pacific cocoa and coconut products. A 
study of soil formation on coial islands is in 
prog]-ess. A specialist has been engaged for 
six months to survey the needs of the area for 
technical training. An expert on visual educa- 
tion is now at woik in New Guinea (S.2.). 

A review of research work on Melanesian 
anthropology is Innng conducted by Professor 
A. P. Elkin, and project S.G. (linguistic re- 
search) is in the hands of Dr. Capell of Sydney 
University. A pilot community development 
project has been organized, to be carried out 
at Motoriki, Fiji. The proposed conference of 
educationists has been deferred. The collection 
of infoi rnation on all projects is proceeding and 
provision has been made for the compilation 
of working bibliographies. 


Scientific Abstracting 


Till-: iK'cd foi’ an intensive review of the 
system of publication of scientific papers was 
voiced at the Empire Scientific Conference, 
1946; in response to that need a Scientific 
Information C^onfeience was called by the 
Royal Society in June 1948. The Conference 
was arranged in four Sections, with the respec- 
tive objects of appreciating and discussing 
what can be done to improve and lationalize 
the arrangements foi‘: 

(1) Publishing and distributing original 
scientific papeis. 

(2) Issuing and using abstracts to convey 
current awareness of availability and 
lelevance of such papers. 

(3) Gonsolidating abstiacts or other forms 
of reference into continuously cumu- 
lative indexes and using these and 
other library services for the retro- 
spective searching of the literature. 

(4) Producing and utilizing periodical 
leviews of progress in designated 
fields of science. 

Preliminary notes were prepared for the four 
Sections by Professor J. D. Bernal, Sir David 
Chadwick, J. E. Holstrom, and Professor H. 
Munro Fox respectively. 

At the concluding session, on 2 July 1948, the 
Confei'ence adopted resolutions which it invited 
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the Council of the Royal Society to consider. 
Only the recommendations regarding abstract- 
ing services (i.e., for Section 2) will be in- 
cluded In this account. It was recommended 
that a Standing Committee on Abstracting be 
constituted, composed of representatives from 
bodies publishing abstracts, to be voluntary 
and consultative, with the object of promoting 
co-operation. Discussion should take place 
upon uniformity of bibliographical citation; 
the publication of annotated lists of abstracting 
journals; maintenance of a panel of abstractors 
with linguistic knowledge; annotation of lists 
of periodicals to indicate relevant abstracting 
services; the adequacy of existing cover. 

The Conference decided that knowledge of 
papers published, or about to be published, 
should be made promptly available, and it 
recommended that societies and other bodies 
should issue lists of accepted, forthcoming 
papers, annotated if possible. Books, theses 
and governmental reports might be similarly 
served. Lists should also be issued on a 
regional basis throughout the British Common- 
wealth; this might provide the preliminary 
organization for regional abstracting, as recom- 
mended by the Empire Scientific Conference in 
1946. 

The Conference studied the presentation of 
abstracts, and recommended that: 

more detailed abstracts should be pre- 
pared when the original article appears 
in a foreign language or in a publica- 
tion not readily available; 
the original language should be indicated 
when not obvious; 

titles of articles should be translated, but 
the names of the publications contain- 
ing them should be in the original 
languages, transliterated if necessary; 
abbreviations of title should follow the 
World List of ii)Cier»Hfic Periodicals, or 
a key should be provided; 
location of the author should be given 
when practicable; 

a comprehensive subject-index should be 
compiled for every volume of abstracts, 
with particular attention to the choice 
of headings, and to the system of cross- 
referencing; 

a consolidated subject-index should be 
issued at least once in each ten years; 
abstracting organizations should explore 
all possibilities of securing advance 
copies of papers, reprints, page proofs, 
etc., so as to ensure the earliest 
possible appearance of an abstract, and 
editors of journals should co-operate 
in this. 

Ant hors' ^nmmuries 

The following recommendation was adopted 
concerning authors’ summaries: 

The present general unsuitability of 
authors’ summaries for use as abstracts is 
recognized; nevertheless, if these could be 
used it would increase the speed of publica- 


tion and reduce the cost of journals pub- 
lishing abstracts. Editors of scientific 
journals should therefore be invited to co- 
operate with abstracting organizations by 
seeing that each paper is accompanied by a 
factual summary suitable for use as an 
abstract in appropriate journals of 
abstracts; and that, at the same time, 
abstracting organizations be called on to 
formulate agreed principles to guide editors 
of scientific journals. 

Consideration to this recommendation was 
given by the Abstracting Services Consultative 
Committee and by the Royal Society Infor- 
mation Services Committee. The latter sub- 
mitted the following proposals, which were 
endorsed by the Council of the Royal Society 
on 7 April, 1949: 

(1) It is desirable that every paper appear- 
ing in a scientific journal be accom- 
panied by a synopsis which should be 
independent of the text and figures 
and should preferably appear at the 
beginning of the paper. 

(2) The synopsis should be subject to the 
same editorial scrutiny and correction 
as is usual for the full paper. Auto- 
matic acceptance of a synopsis written 
by an author is not desirable. 

The Council asked that abstracting services 
should indicate clearly, in an abstract, when 
they are using the author’s synopsis. To 
accompany its invitation to publications to 
adopt these recommendations, the Royal Society 
has supplied a Guide for the Preparation of 
Synopses, prepared by the Abstracting Services 
Consultative Committee. This is given below. 
In Australia, whose delegates to the 1948 Con- 
ference especially stressed the importance of 
synopses, the C.S.I.R.O. Information Service 
has been asked to act as the co-ordinating body 
for implementing the recommendations, and 
would appreciate comment as to agreement 
with the principles. The Information Service 
is itself responsible for abstracting a great 
part of scientific literature published in Aus- 
tralia, both for inclusion in locally published 
abstracts and for transmission to world 
abstracting services. 


Guide for the Preparation of Synopses 

1. Purpose 

It is desirable that each paper be accom- 
panied by a synopsis, preferably appearing at 
the beginning. This synopsis is not part of the 
paper; it is intended to convey briefiy the 
content of the paper, to draw attention to all 
new information and to the main conclusions. 
It should be factual. 

2. Style of Writing 

The synopsis should be written concisely and 
in normal rather than abbreviated English. 
It is preferable to use the third person. Where 
possible, use standard rather than proprietary 
terms, and avoid unnecessary contracting. 
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It should be presumed that the reader has 
some knowledge of the subject but has not read 
the paper. The synopsis should therefore be 
intelligible in itself without reference to the 
paper; for example, it should not cite sections 
or illustrations by their numerical references 
in the text. 

3. Conii'nl 

The title of the paper is usually read as part 
of the synopsis. The opening sentence should 
be framed accordingly and repetition of the 
title avoided. If the title is insufficiently 
comprehensive the opening should indicate the 
subjects covered. Usually the beginning of a 
synopsis should state the objective of the 
investigation. 

It is sometimes valuable to indicate the treat- 
ment of the subject by such words as brief, 
exhaustive, theoretical, etc. 

The synopsis should indicate newly observed 
facts, conclusions of an experiment or argu- 
ment, and, if possible, the essential parts of 
any new theory, treatment, apparatus, tech- 
nique, etc. 

It sliould contain the names of any new com- 
pound, mineral, species, etc., and any new 
numerical data, such as physical constants; if 
this is not possible it should draw attention to 
them. It is important to refer to new items 
and observations, even though some are inci- 
dental to the main purpose of the paper; such 
information may otherwise be hidden, though 
it is often very useful. 

When giving experimental results, the 
synopsis should indicate the methods used; 
for new methods the basic principle, range of 
operation, and degree of accuracy should be 
given, 

4. Detail of Layout 

It is impossible to recommend a standard 
length for a synopsis. It should, however, be 
concise and should not normally exceed 200 
words. 

If it is necessary to refer to earlier work 
in the summary, the leference should alw^ays 
be given in the same manner as in the text; 
otherwise references should be left out. 

When a synopsis is completed, the author is 
urged to revise it carefully, removing redun- 
dant words, clarifying obscurities, and rectify- 
ing errors in copying from the paper. Particular 
attention should be paid by him to scientific 
and proper names, numerical data, and chemi- 
cal and mathematical formulae. 


Lists of Abstuactino Services 
The Abstracting Services Committee of the 
Royal Society supervised the compilation of 
a comprehensive List of Abstracting Journals. 
There are 127 entries in respect of Great 
Britain, and an appendix covers other countries 
of the Commonwealth. Each entry indicates 
the subjects covered, number of abstracts 
per year, published price, name and address 
of the issuing authority, and details as to 
frequency of issue of parts and of indexes. 


The document was issued in June 1949 and is 
available at 2s. 6d. per copy. 

For the International Conference on Abstract- 
ing convened by UNESCO in June 1949, a List 
of Current t^pecialized Abstracting and Index- 
ing lierviccs was prepared by the International 
Federation for Documentation (F.I.D., Publica- 
tion No. 235, 6 Willem Witsenplein, The Hague, 
Holland). This contains about 1500 entries 
over the whole range of the pure and applied 
sciences, with related humanities. It includes 
not only abstracting journals »nd indexes of 
titles, but many other journals which give, or 
might give, similar infoi*mation occasionally. 
It is, in fact, a printing from a ce d index 
which resulted from the making Ox a pre- 
liminary post-war survey undertaken by F.I.D. 
at the request of UNESCO. The survey found 
difficulty in securing information from the 
smaller services, while ‘the information about 
Russian abstiacting services is perfectly in- 
adequate’. It is stated in the introduction 
that: 

the present status of the abstracting work 
in the whole world is still very confusing. 
Many services do not receive regularly 
foreign periodicals and some of them got 
into financial difficulties. During the period 
of conducting the survey, three important 
services collapsed; practically no large 
service is self-supporting. New services 
have started on a more or less uncertain 
basis. 

The F.I.D. publishes the list in the hope of 
drawing suggestions both for additional titles 
and for the suppression of less important titles. 
It believes that the criterion for including 
titles should be that an abstracting or indexing 
periodical is fit to make retrospective literature 
searches. 

UNESCO CoM EKEXcE Oj\ Abstracting 

An International Conference on Science 
Abstracting was called in Paris by UNESCO 
from 20 to 26 June 1949, accoiTiing to instruc- 
tion given by the Beirut Conference for the 
1949 Programme.* The Conference was 
attended by about 85 delegates and a greater 
number of observers, representing 28 countries 
and 24 international organizations. Professor 
Pierre Auger (France) and Dr. Alexander 
King (United Kingdom) acted as chairmen. 
Australia was represented by J. E. Cummins 
(Chief Scientific Liaison Officer, London) and 
Miss E. S. Hall (Director of Training, National 
Library, Canberra). In addition. Miss J. 
Halkyard attended as an observer on behalf of 
the Association of Special Libraries and Infor- 
mation Services, Melbourne. 

Documents were circulated before the Con- 
ference as a basis for discussion, the mos; 
important being a report prepared on behalf of 
UNESCO by Dr. Therese Grivet. This made 
extensive references to the Royal Society Scien- 
tific Information Conference in 1948, thereby 

♦This Journal. lO . 46, 1948; 11 , 18, 1949. 
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providing a background without which the 
UNESCO International Conference could have 
achieved much leas. It was evident that dls 
cussion and clarification of English-speaking 
views following the 1948 Conference, especially 
through the various units of the British 
Commonwealth Scientific Offices (London), 
contributed materially to the general agree- 
ment reached at the Paris Conference. Special 
committees of the Conference were elected to 
deal with: 

(1) Techniques of preparing abstracts. 

(2) Relations with other services, and 
facilities for access to documents. 

(3) Possible improvements in mechanical 
processing. 

(4) Standardization. 

(5) Physics and industrial technique. 

(6) Pure and applied chemistry. 

(7) Biology and medicine. 

(8) Agriculture and applied biology. 

(9) Future organization. 

Committee No. 7 did not function; its failure 
being an indication of difficulties which arose 
through the holding of a UNESCO conference 
on abstracting in the special fields of biology 
and medicine shortly beforehand. 

The Conference carried a large number of 
resolutions,* many being similar to those of 
the Royal Society’s Conference, In almost all 
cases the recommendations were unanimous. 
The objectives of abstracting in science were 
seen to be: 

(a) complete coverage by abstracts of all 
papers containing new information; 

(b) adequate access to abstracts, for 
current Information and back retei- 
ence, for all scientists in all countries. 

It was recommended that UNESCO continue 
its efforts to promote free interchange of scien- 
tific literature among countries, as a necessary 
basis. Attention was called to the gaps in 
abstracting which exist particularly in agri- 
culture and in applied biology; and to the 
need for information about new scientific and 
technical apparatus and equipment. It was 
recommended that committees be created both 
on a regional basis and on a subject basis. 

Regional Committees (or National Com- 
mittees) might be established through the 
National Commissions of member States of 
UNESCO; free to correspond directly with 
each other, with UNESCO, with the Inter- 
national Unions, or with any other bodies. 
They should opeiate on a voluntary basis. 
Their primary function should be to study 
abstracting with a view to ensuring adequacy: 
in particular to see that 

(a) scientific publications published in. 
their own region are adequately listed 
and abstracted; 

(b) scientists in their own region are 
adequately supplied with abstracts of 
papers published in foreign countries; 

♦ Details may be obtained from the Common- 
wealth Office of Education, Box 3879, Sydney. 


(c) the recommendations of the Conference 
are considered, and implemented where 
possible. 

It was considered that such committees, in 
addition to the Subject Committees, would be 
more effective than the establishment of a 
single Tnternational Co-ordinating Office for 
Scientific Abstracting’ — as originally proposed 
in Dr. Gri vet’s report and discussed by the 
Confeience at considerable length. Because 
each country or region has its own specific 
problems, the existence of active regional com- 
mittees seemed essential to the securing of 
eventual world co-operation. Preliminary 
action on such lines had already been taken 
in Australia through the A.N.R.C. and the 
C.S.I.R.O. following the 1948 Conference, and 
consultative action is now being taken by the 
Commonwealth Office of Education, through 
the Austjalian National Co-operating Body for 
Natural Sciences, regarding the Regional Com- 
mittee recommendation of the Paris Conference. 

rt was considered that scientists and scien- 
tific publishing bodies may find it desirable 
to set up, in conjunction with any Regional 
Committees, a set of Subjeet Committees on an 
international level, to co-ordinate abstracting 
in the major fields of pure and applied science. 
At a later date it may be found desirable to 
establish committees for more specialized fields. 
As a result of previous action by UNESCO, a 
‘Co-ordinating Committee on the Abstracting 
and Indexing of Medical and Biological 
Sciences’ had already been established, and it 
was recommended that this should be modified 
to form one of the Subject Committees. 
UNESCO should be invited to take stcqis, and 
offer facilities, to establish Subject Committees 
also in the fields of Physics and Engineering, 
Pure and Applied Chemistry, Agriculture and 
Applied Biology. 

It was recommended that consideration be 
given to a proposal for publication, under the 
auspices of a single internationally controlled 
organization, of a single international general 
Abstracting Journal for Physics, both pure and 
applied, including astrophysics and the geo- 
physical sciences, and for such branches of 
engineering as it may be appropriate to 
include; that some abstracts in this journal 
be published in English and others in French; 
and that it be in sections which might be 
published separately. 

With regard to f^y^wpscs, it wtis recommended 
that each issue of any journal include 
synopses, in English or French at least, of all 
original articles contained ; that the editor 
accept responsibility for their adequacy, 
whether prepared by the author or not; and 
that authority for republication be expressed. 
Such synopses might be used as abstracts 
where practicable. The Guide for the Prepara- 
tion of Synopses prepared for the Royal Society 
(and given above) was suggested as a basis 
for discussion for the provision of a standard 
to be used by editors and authors. 
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Further recommendations were made upon 
the manner of presentation of abstracts, with 
standardization of rules; the publication of a 
periodical directory of indexing and abstracting 
services; the listing of periodicals currently 
abstracted; the periodical publication of lists 
of references and tables of contents in the 
literature of each field of science; the establish- 
ment of regional bibliographical centres and 
depositories for published and unpublished 
works, together with services for photographic 
reproduction; the provision of bilingual or 
polyglot dictionaries for all fields of science 
and technology, aided by the standardization 
of terminology; the development of stan- 
dardized classification, to facilitate the inter- 
change, storage and use of scientific know- 
ledge: and the development and use of mechani- 
cal or electrical devices for the selection of 
documents. 

A Provisional Advisory Committee of ten 
members (including Mr. J. E. Cummins of 
Australia)* was elected to act for one year 
It is convened directly by UNESCO; any 
succeeding committee that may l>e necessary 
will be convened in consultation with Regional 
and Subject Committees. The attention of 
UNESCO, WHO and FAO was drawn to the 
I'esolutions of the Conference; they were asked 
to provide for better distribution of abstracts 
in retarded areas, and to consider the provision 
of financial means needed to implement the 
general recommendations. 

The first meeting of the Committee was held 
in Paris on 20 December 1949, and at the same 
time an informal meeting was held of tlie 
Joint Commission on Physics Abstracting which 
had been established in Sept€^mber by I.C.S.U. 


News 


^Journal of Agricultural Research’ 

The Australian Journal of Agricultural 
Research has been established by the C.S.I.R.O. 

♦The other niomhors are S. Bhagavanlarn (India. 
House, London) ; Piorre Bourgeois (Swiss National 
library, Berne) ; Verner W. ('lapp (Library ot 
(Congress, l^.S.A.) : H. M. Findlay (Kditor, World 
Ahstracts. London) ; H. R. Kruyt (Technical Scien- 
tifi(^ Organization, ’s Oravenbage, Holland) ; L. II. 
Lampitt (chainnan, Bureau of Abstracts, London) ; 
Bertii Lindblad (Stockholm Observatory) ; Miguel 
Ozorio de Almeida (Inslitut Osw'aldo Cruz. Rio dc 
.Janiero) ; Jean Wyart (Faculte des Science's. 
Paris). 

The Royal Society Committees comprise ; 
Information /Service Committee: Sir Alfred 
Egerton, Sir David Brunt, Sir Edward Salisbury. 
Sir Thomas Merton, T. E. Allibone, Prof. J. I). 

Bernal. Prof. O. L. Brown, Sir David ('hadwiek. 
J. E. Cummins, O. M. Findlay. J. E. Holmstrom. 
A. King, J. O. Malloch, C. F. A. Panlin, H. O. 

Thornton, D. J. Urquhart, 

Ahstraeting Services Consultative Committee' 
O. M. Findlay (chairman), H. S. Buahell, R. B. 

Clarke, B. M. (^Jrowther, J. E. Cummins, R. T 

Dawson, P. Orodzinski, B. N. Vaughan. Sir Herbert 
Howard, L. H. Lampitt, K. Headlam-Morley, Prof, 
R. T. Leiper, J. S. Robinson, L. J. Spencer, Prof. 
Samson Wright, C. Wilcocks, C. T ^ Ashley. 


in collaboration with the Australian Institute 
of Agricultural Science and the Australian 
Veterinary Association as a medium for the 
publication of research papers in the broad 
field of research on soils, plants, and domestic 
animals, covering the physical, chemical and 
biological aspects of the field. The editor will 
be Dr. N. S. Noble, and the Editorial Advisory 
Committee will include H. E. Albiaton, L. B. 
Bull, H. C. Forster, G. W. Deeper and S. M. 
Wad ham. 

The journal will be issued quarterly, at a 
subscription of £1. lO.s-. a year. The first number 
appeared in .lanuary 1950. Communications 
should be sent to the Secretai y, C.c LR.O., 
314 Albert Street, East Melbourne, C.2, \ ctoria. 

The Gmelin Manual 

The (Tmelin Handbook of Inorganic Chemistry 
is published by the Gmelin Institute ior In- 
organic Chemistry and Allied Fields, of the 
Max Planck Society for the Advancement of 
Science. More than 32,000 pages have appeared. 
Work was recommenced in C’lausthal in 1946, 
under Dr. E. Pietsch. producing fiom 2000 to 
23,000 pages yearly. About half of the Eighth 
Edition is now completed. The work is depen- 
dent upon subsidies, notably from the American 
Chemical Society. The Manual endeavours to 
give a complete covm* of the literature in the 
following fields; Chemistry (inorganic, physi- 
cal, analytical, colloidal, electro, heterogeneous 
equilibrium, technological, industrial); Corro- 
sion and Passivity; Geology and Study of 
Deposits. Geochemistry, Mineralogy, Crystal- 
lography; Metallurgy, Science of Ore Dressing, 
Metallography, Iron and Steel, Non-ferrous 
Metals, Tnght Metals; Experimental Physics 
(nuclear and atomic, radioactivity, mechanical, 
tliermal, optical, electrical and magnetic 
pioperties of substance) ; History of Chemistry. 

The Editor of the Manual requests that 
authors and/or publishing bodies in Australia 
should send reprints directly to the Gmelin- 
Institut, (20b) Clausthal-Zellerfeld 1, Allenauer 
Strasse 24. Box 52, Germany. 

^Nuclear Science Abstracts’ 

Xuclear Sciao'e Ahstracts are prepared fiom 
U.S.A. Atomic Energy Commission documents 
which are not ‘classified’ for security reasons 
and from articles appearing in the published 
litei*ature, pertaining to atomic energy. The 
abstracts ai(‘ airanged according to broad 
subject categories, togethei- with an author- 
index and a subject -index in each issue. The 
Abstracts are issued monthly by the Document 
Sales Agency, P.O. Box 62, Oak Ridge, 
Tennessee, U.S.A., at 25 cents an issue. Volumes 
are semi-annual, and each has a cumulated 
index. Volume 1 ( July-December 1948) is 

available at $3.75, Volume 2 ( January-June 

1949) at $3.00, and Volume 3 (July-December 
1949) at $3.00. The Abstracts are also available 
on an exchange basis. 

Volume 3, No. 10, November 1949, as a 
typical issue, (‘ontains Abstracts No. 1784 to 
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No. 2037. Of these 253 entries, a ‘Foreign 
Geographic Index’ lists five as from Australia, 
one from Austria, one from Belgium, five from 
Canada, one from Cuba, one from Eire, six 
from France, 12 from Germany, 23 from Great 
Britain, one from India, 10 from Italy, six 
from the Netherlands, one from Poland, one 
from Portugal, five from Russia, one from 
South Africa, five from Sweden, one from 
Switzeiland — the remaining 167 being from 
U.S.A. 

The Technical Information Branch, Oak 
Ridge, also issues monthly lists of documents 
of the Atomic Energy Commission which are 
available for sale; List No. 15 appeared in 
November 1949. List No. 12 was cumulative 
to July 1949, and showed over 1100 titles, 
mostly at a price of five or ten cents. 

*Road Abstracts’ 

Commencing with Volume 17 in January 
1950, Road Ahshax'tfi is being published by 
His Majesty’s Stationery Office instead of by 
the Institution of Municipal Engineers. It will 
be re-arranged and enlarged, and will appear 
in twelve monthly issues, with an annual 
name index and subject index. The Abstracts 
are prepared by the Road Research Laboratory 
of the D.S.I.R. and the Ministry of Transport 
from some 150 journals and from other sources. 
The price is to be l.s‘. for each issue and 1.9. 
for the index; or an annual subscription of 
14.9.. including postage. 

Indonesian Scientists 

A Guide of ScAentists in Indonesia* has been 
issued by the Organization for Scientific 
Research (Koningsplein Zuid 11, Paviljoen, 
Djakarta). It gives a classified list of scientists 
in the Science Council for Indonesia (Natuur- 
wetenschappelijke Raad voor Indonesie) and 
the Organization for Scientific Research 
(Organisatie voor Natuurwetenschappelijk 
Onderzoek, or ‘O.N.O.’) ; in the University of 
Indonesia at Batavia, Buitenzorg, Bandung, 
Macassar and Surabaya; in Colleges at Buiten- 
zorg; in various Institutes at Batavia, Buiten- 
zorg, Bandung, Djocjacarta, Macassar, Medan, 
Pasuruan, Semarang and Surabaya; in 
Societies at Batavia, Buitenzorg and Bandung; 
and in Libraries at Batavia, Bandung, 
Macassar, Medan, Padang, r*alembang, Pon- 
tianak, Semarang and Surabaya. 

Brief Information is given as to the Purpose, 
Administration and Publications of each estab- 
lishment. About 800 names and positions are 
listed. It is intended to publish a supplement 
in 1950. 

As a supplement to Chronica Naturae (This 
Journal, 10, 111, 1948) the O.N.O. commenced 
in May 1949 to publish O.N.O. News (named 
in Dutch, O.N.O. Mededelingen from May 1949 
to December 1949, and O.N.O. Nimivs from 
January *1950). 

• O.N.O. Bulletin No. 3, November 1949. (64 pp., 
7 photographs. 9i" x 12i".) 


Ion Exchange Materials 

Research chemists in Australia will be 
interested to learn that Cation and Anion 
Exchange Materials are available in Australia, 
as supplied by The Permutit Company Limited, 
of London. To lessen any delay in research 
caused by delivery time, a technical represent- 
ative of the suppliers is available (243 Elizabeth 
Street, Sydney) to discuss materials for specific 
projects and give general advice. 

Ion exchange is a unit chemical process in 
which a reversible interchange of ions between 
a liquid and a solid involves no radical change 
in the structure of the solid. After treatment 
of the liquid, the solid exchanger may be 
regenerated. Such a process has long been 
familiar for the softening of water, and is 
now finding an increasing variety of appli- 
cations in the process industries and in research 
chemistry. These include a wide range, such 
as the purification of sugar solutions from 
dissolved mineral salts; removal of iron from 
lactic acid; preparation of pure acids from 
their sodium salts; recovery of copper from 
suprammonium waste liquors; isolation of 
alkaloids such as nicotine; isolation and 
separation of amino acids; concentration of 
aneurin from extracts of rice polishings; esti- 
mation of thiamine in urine; isolation and 
concentration of vitamin K1 from alfalfa; con- 
centration of the gonadotrophic hormone in 
the Xenopus pregnancy test. 

Wool Textile Research Laboratories 

The Wool Textile Research Laboratories of 
the C.S.I.R.O. are organized in units at Sydney, 
Melbourne and Geelong. The Melbourne unit, 
under F. G. Lennox, is concerned with funda- 
mental studies of the chemistry and bio- 
chemistry of wool. The Sydney unit, under 
V. D. Burgman, is to deal with physics and 
engineering problems connected with wool 
fibres. The Geelong unit, to which M. Lipson 
has just been appointed, will operate in the field 
of wool technology and will assist industry in 
applying the results of the basic investigations 
undertaken at Melbourne and Sydney. 

Dr. Lipson is a graduate of the University 
of Sydney who was employed in the wool 
industry before joining the C.S.I.R. He was 
jointly responsible for the Freney-Lipson 
shrinkproofing process. After the war he was 
award^ an International Wool Secretariat 
Fellowship at the University of Leeds and later 
visited research institutes in Europe and 
America. Since his return to Australia he has 
been continuing research on the effects of syn- 
thetic resins upon wool. 

Science in Yugoslavia 

The Foreign Minister of Yugoslavia, Edvard 
Kardelj, addressed the Slovene Academy of 
Sciences and Arts on the occasion of his recent 
election as honorary member. He stated that 
historic-materialist social science today finds 
itself in a state of stagnation, under the 
pressure of Soviet practice. He referred to 
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the tendency to substitute subjective desires 
and needs for objective truth, and to proclaim 
‘eternal untruths on the basis of quotations 
and construed dogmas, which means passing 
from dialectical materialism to metaphysics’. 
‘This explains why coiitemporaiy social science 
has yielded little in seeking the objective laws 
of development of the socialist system. Con- 
temporary Soviet science, for example, defends 
the opinion that the entire scope of socialist 
development is wholly exhausted in the docu- 
ments of the Soviet state; whose leaders are 
capable of offering to the world absolute 
truths which no advance of science or practice 
can sway.’ 

‘Science is the property of mankind as a 
whole, while the leading role belongs to that 
science which at the given time contributes 
most to the progress of mankind as a whole; 
that is, which at that time contributes most 
to the further progress of socialism and 
socialist democracy. Science in Yugoslavia 
must serve the people and its social, economic 
and cultural advancement; in a people’s 
socialist State, genuine science is a strong 
supporter of that State.’ 

‘We hold that our men of science must be 
free to create; for without the struggle of 
opinions and without scientific discussion, 
criticism, and the testing of theoretical postu- 
lates in practice, there can he neither piogress 
in science nor a successful struggle against 
reactionary conceptions and dogmatisms in 
science. Our scientific criticism must not be 
destructive or intimidating, because such criti- 
cism demoralizes and deadens: it must be con- 
strue! ive and encouraging toward.s all efforts 
whose objective is scientific truth.’ 

The International Unions 

The Executive Committee of the Inter- 
national Council of Scientific Unions met at 
Copenhagen on 13 September 1949. A new 
commission, on Physics Abstracting, was estab- 
lished to represent the needs of the user, 
opposite the Subject Committee of UNESCO 
on Physics and Engineering Abstracts.* It is 
of ten members, diawn from I.U.P.A.P., I.A.U., 
I.G.G.U., U.R.S.I., I.U.Cr., l.U.T.A.M. and I.U. 
History of Sciences. The Commission on 
Radiobiology, formerly within the I.U. Bio- 
logical Sciences, has been made a Joint Com- 
mission drawn from I.U.B.S., I.U.P.A.P., and 
I.U.C. A Joint Commission on Physico-Chemical 
Constants and Data was established, from the 
I.U.C. and I.U.P.A.P., to replace two former 
commissions of the I.U.C. 

The V General Assembly of I.C.S.U. met at 
Copenhagen on 14-16 September 1949. It was 
decided to classify the existing Unionst in two 

• See above, pages 138-9. 

"{■Australia adheres to Astronomy, Biological 
Sciences, Chemistry, Geodesy and Geophysic.s. 
Physics, Crystallography, Radio-Science. Australia 
does not adhere to Geography, History of Science.s, 
Theoretical and Applied Meehan Ic.s. 


groups, as: 

General: Astronomy, Biological Sciences, 
Chemistry, Geodesy and Geophysics, 
Physics. 

Specialized: Crystallography, Geography, 
History of Sciences, Theoretical and 
Applied Mechanics, Radio-Science. 

LC.ti.U. and UNESCO 

The V Assembly passed a lesolution which, 
after a preamble, stated that it ‘deeply regrets 
that the continuation of fruitful co-operation 
between UNESCO and I.C.S.U. is seriously 
endangered by the lesolution on the subject of 
grants-in-aid adopted by the Executive Board of 
UNESCO in ,Iune 1949;* fears that su a a reso- 
lution would well deal a serious blow to work 
now in full progress, of which the deep signifi- 
cance for inteniational understanding should 
suffice to place it high among the r,ctivities 
which furthei- the claims of UNESCO; and 
expresse.s the hope that the IV General Con- 
ference of UNESCO will decide in favour of 
an unbroken and boldly conceived continuation 
of the existing Agreement with I.C.S.U., an 
Agreement which has fostered so successfully 
. . . the spirit of international co-operation in 
the domain of science’. 

Sir David Brunt, the Secretary of the Royal 
Society, was nominated to present this reso- 
lution to the Assembly of UNESCO. On the 
motion of the British delegation, seconded by 
the Chinese delegation, the General Assembly 
of UNESCO (meeting in Paris, September- 
October 1949) resolved consideiing the report 
of the Director-General on the development of 
relations with the I.C.S.U., that it expresses its 
satisfaction with the results achieved in the 
furtherance of UNESCO’s constitutional objec- 
tives in the scientific field under the existing 
Agreement, and instructs the Director-General 
to continue co-operation with, and to maintain 
financial iissistance by moans of grants-in-aid 
to, the I.C.S.U. in 1950. on the basis of the 
existing Agreement’. 

It was decided by UNESCO to sec*ure the 
services of an expert officer to obtain detailed 
information concerning arrangements entered 

* The resolution stated that the Executive Board 
recognized that financial a.ssjstancc extended to 
non-govornn\enta 1 or^aiii/.at ions in the form of 
grants-in-aid and payments under contract had 
contributed towards the re-establishment of inter- 
national relations after the war; wished that in 
future the fullest possible information should be 
given on tiie purposes for which the funds have 
been used ; and recognized the need of re-exatnin- 
ing the poli. ies governing such relations. The 
resolution went on to recommend that, in imple- 
menting the present directives (up to the V Con- 
ference in May 1950) the Director-General should 
apply the principles that : 

(a) financial assistance .should increasingly be 
given in the form of contracts for projects 
directly related to the programme of 
UNESCO ; 

(b) grants-in-aid be given only in a limited 
number of cases ; in particular with the 
purpose of assisting new international 
organizations sponsored by UNESCO ; 

(c) <*aution should be exercised in promoting the 
creation of new international organizations. 



142 


THE AUSTRALIAN JOURNAL OF SCIENCE 


FEBRUARY 


into with non-governmental agencies. The 
results of prolonged verbal questionnaires con- 
ducted by this officer, followed by printed 
questionnaires, will be presented to the V 
General Conference of UNESCO in Florence in 
May 1950. The Executive Boaid of UNESCO, 
meeting in Paris, 24 November to 2 December 
1949, passed grants-in-aid to I.C.S.U. for 1950 
amounting to $177,079, and approved a total 
virement of $16,540 from 1949 to 1950.* 

LU. Throretical and Applied Mechanics 

The Bureau of l.U.T.A.M. met in Paris on 
5-6 May 1949. Besides the International Com- 
mittee for the Congresses of Applied Mechanics, 
the adhering bodies were Great Britain, 
Hungary, Prance and Czechoslovakia; while 
applications were pending from Norway, Bel- 
gium, Italy and U.S.A., and were expected 
from Holland and Switzerland. It was decided 
to take steps for arranging a General Assembly 
in Rome in March or April 1950, if possible 
to be combined with a colloquium on Plasticity. 
It was decided to apply to UNESCO for support 
for an enlarged edition of the Index of Mathe- 
matical Tables, to be available to all workers. 

LU. Pure and Applied Chemistry 

At the XV Conference of the I.U.C., held in 
Amsterdam on 5-10 September 1949, it was 
decided to divide the Union into six Sections 
— Physical Chemistry, Inorganic Chemistry, 
Organic Chemistry, Biochemisu y , Analytical 
Chemistry, Applied Chemistry — each with a 
large measure of autonomy. It was noted that 
excellent results have been obtained by the 
Commission on Chemical Encyclopaedias and 
Documentation, and its Advisory Council on 
the Gmelin and Beilsiein encyclopaedias; 
volumes of the second supplement of Beilsiein 
are now coming into the hands of the organic 
chemists. 

National University 

Dr. W. E. H. Stanner, who has been appointed 
Reader in Comparative Social Institutions in 
the Department of Anthropology in the 
Research School of Pacific Studies, is a 
graduate of the University of Sydney and of 
the London School of Economic.s. He was with 
the expeditions to North and Central Australia 
in 1932 and 1934-35, and was engaged on 
research in Kenya in 1938-39, in the South- 
West Pacific Islands in 1946-47, and in Uganda 
and Tanganyika in 1948-49. His published 
works include The i^outh I^eas in Transition 
and a Report on Social Science in East Africa'. 
a book on The Economics of the Australian 
Aborigines is nearing completion. Before 
taking up duty in Canberra, Dr. Stanner will 
spend time in East Africa completing work 
there. 

University of Melbourne 

Associate Professor Erich Hey man, who had 
been on leSve in England and was travelling 

♦Previous grants-in-aid were; 1947, $251,959; 
194«, $238,374; 1949, $255. 425-7. 


through the United States of America on a 
Carnegie grant to return to Australia, died in 
his sleep on 23 November at International 
House in the University of Chicago. He had 
been lecturer in Physical Chemistry at Frank- 
furt up to 1934 and came to the University 
staff in Melbourne in 1936. 

The following appointments have been made: 
G. C. Gaze, as senior lecturer in Mechanical 
Engineering: D. Broadbent, as lecturer in Elec- 
trical Engineering: J. Gani, as lecturer in 
Mathematics; Diana Dyason, as lecturer in 
General Science; A. S. Watt, of Cambridge, as 
senior lecturei* in Botany for one year. J. C. 
Woodhouse has been appointed Academic 
Secretary, with B. C. J. Meredith as his 
assistant. 

The following members of staff are on leave 
of absence abroad: Professor T. M. Cherry, to 
Trinity College, Cambridge; Associate Pro- 
fessor Thornton Smith, to London and Zurich; 
Dr. F. Laszlo, to Great Britain and Switzer- 
land; Dr. A. S. Buchanan, to Oxford; Di*. F. 
Loewe, to the French Antarctic Expedition. 

The following benefactions have been re- 
ceived: £1,500 from Norman Myer, for physio- 
logical research for a period of three years; 
£100 from the Heniy Berry Fund for visual 
aids foi* semi-blind students; and sums total- 
ling £393 fiom eight other donors. 

University of Adelaide 

Recent appointments include that of J. P. 
Morgan as Reader in Mining Engineering. He 
is a diplomate of the Broken Hill Technical 
College and a graduate of Adelaide, where he 
was awarded the Francis A. Govett Scholar- 
ship in 1942. 

University of Sydney 

The inaugural John Irvine Hunter Memorial 
Oration was delivered on 31 January 1950 by 
Professor Raymond Dart of the Chair of 
Anatomy in the University of Witwatersrand. 
The title of the Oration was ‘The Fossil Man 
Apes of South Africa and Their Bearing on 
Human Evolution’. 

International Scientific Conferences 

Additions and modifications to the list pub- 
lished in This Joiirnai., /;?, 73, October 1949. 

1 950 

May 22 - June Ifi — V General Conference, 
UNESCO. Florence. 

Juno 10-17 — Ornithological Congress. lJpp.sala. 

June 14-17 — T.U.P.A.P., Colloquium on ITltra- 
Acousticss. Rome. 

June 27-2S— -I General Assembly, l.U. Theoretic*aj 
and Applied Mechanics. Home. 

July 7-10 — General Assembly, l.U, Biological 
Sciences. Stockholm. 

July 10-1.5 — I.IT. P. A.T‘., Colloquium on Semi- 
Conductors. Heading. 

July 16 — TCSII, Joint Commission on Radio- 
biology, Paris. 

July 17-18 — ICSU, Joint Commission on Radio- 
active Standards and Units. Paris. 

.luly 23-29 — VI Congres.s of Radiology. London. 

July — ICSU, Joint Commission on Spectroscopy. 
Tjondon. 
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August 14-2J — Vi Congress, l.U. History ot 
Sciences. Amsterdam. 

August 22 — Assembly, Academy of the History 
of Sciences, Amsterdam. 

August 15-28 — XVI Congres.s of f'hysiology. 
Copenhagen. 

September 4-G — ICSti, Joijit Commission on the 
ionosphere. Brussels. 

September 4-8 — Congress of Cell Biology. Yale, 

September 11-12 — IONESCO. Meeting of the 
AssociatiC)ns for the Advanecment of Science. 
Baris, 

September 11-22- -IX Assemhlj’, Union of Scieii- 
tilic Radio. Berne. 

September 12-14 — I.U.T.A.M. and l.C.C.U. Sym- 
posium on tin* Motions of the Earth’s Crust. 
Washington. 

October 2— Pan-American iTistiiute of Goograpliy 
and History. Santiago. 

October 4-11 — Council for the E.\i)loration of the 
Ocean. Edinburgh, 

11151 

February — IV Congress on Barge Darns. New 
Delhi. 

Jum* 27-.luly 2 — 11 Assembly, l.U. thwstal- 
lograirhy. St<j(“kholm. 

.August S-15 -Assembly, Int. A st roriomical Union. 

Leningrad. 

August 21-S(.'pteml)cr 1 — IX Assembly, l.U. Geo- 
desy and Geophysics. Brussels. 

SejAember 8-17 — XII Congress of Pure and 
Applied C^hernistry; XVI Conference, I. U. 
Pure and Applied Chemistry. Wa.shingtoji 
and New York. 


Letters to the Editor 

The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will be airanged under two 
headings; (a) Original Work; (b) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 

Original Work 

A Modified Form of the Allen Hydrogen 
Arc 

A continuous source of radiation is indis- 
pensable foi- the study of absorption spectra, 
especially of substances in tlie form of vapour, 
where discrete bands are most fre^iuently ob- 
served. For the ultra-violet region the most 
useful source is the hydrogen arc. Many forms 
of this arc have been constructed from time to 
time, and they have become a commercial 
article, the majority built of glass with some 
sort of transparent (to ultra-violet) window. 
The power required to operate these arcs is 
usually small, and the intensity of the radia- 
tion not very great. This is a disadvantage 
when they are used in conjunction with, say, 
a grating spectrograph, because the time ot 
exposure of the photographic plate has to be 
very prolonged. Allen (1941) has described 
the construction of a high-intensity hydrogen 
arc, built almost entirely of metal. In our 
attempts to reproduce one of these models we 
encountered certain difficulties which we over- 


came in different ways. We thought that a 
description of the final form our modification 
took would be of intei est and value to others 
who may be immediately concerned with 
developing a continuous ultra-violet source. 

Our arc differs from the original mainly in 
the nature of the vacuum seals, in additional 
cooling devices, and in its inverted form. It 
differs also in so far as Allen’s arc was designed 
as a separate unit, whereas we found it more 
useful to retain its connexion to the vacuum 
system. The dimensions are the same as 
those described by Allen, but tiie apertures 
in the cathode and anode were changed to a 
rectangular form, ^-inch to i-inch, this being 
more suitable foi- the slit of the b ger 185- 
grating spectrograph. The circular aperture 
might perhaps be more suitable for a smaller 
spt'ctrograpb. 



The commercial Kovar seals described by 
Allen were not available, so that substitutes 
had to be prepared. For this purpose, three 
lengths of pyrex glass tubing inches long, 
H-inch external diameter, were abrased for 
about ii-inch at each end with emery paper, 
thoroughly cleaned with chromic acid, etc., 
and coated on the abrased part with a thin 
coating of a commercial silvering solution, 
‘ElargoT. The silver obtained by reduction at 
a gentle heat is carefully burned in at a dull 
red heat, and up to six more coats of silver 
applied in the same way. The silver layer is 
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then coated electrolytically with copper, and 
the copper is tinned carefully with tin-silver 
solder. Too much heat will cause the silver 
to lift off the glass. The tin-silvei- solder has 
the advantage of a reasonably low melting- 
point. The method of soldering the tube to 
the copper cap, C, and the bush, B, will be 
understood from Figure 2. The whole success 
of the operation depends on accurate soldering, 
as the seal so constructed has to be vacuum 
tight. A section of the assembled arc is 
shown in Figure 1. It should be compared 
with the diagram in Allen’s original paper. 
The seals have been made below the arc, which 
is therefore inverted in respect to Allen's 
design. We found that the heat rising up, 
especially in hot weather, would tend to soften 
the solder on the seals. As it is, we found it 
advisable to put an additional cooling coil 
round the cap of the cathode seal, as shown 
in Figure 1. 




Figure 2. 


The arc depends for its initiation upon the 
thermionic emission of a specially activated, 
coated, nickel gauze filament carrying a 
current of about 40 amperes. We found that 
although a tungsten filament was less likely 
to give trouble, heavy currents could not be 
used with it, and the intensity of the arc was 
much less. The original form of the filament 
described by Allen was adopted, the nickel 
gauze being coated with a thick layer of 
calcium ftnd strontium carbonates dispersed 
in an amyl acetate binder. The filament is 
gradually activated under high vacuum by 
passing a current of about 20 amperes at one 


volt, gradually increasing the current to a 
maximum of 40 amperes. The activated fila- 
ment is destroyed by the admission of air, 
and must then be entirely replaced. The arc 
works with a pressure of hydrogen up to 
about 6 min. Commercial hydrogen from a 
cylinder is not satisfactory, and must be 
purified by passing it through palladium. Tlie 
arc works most satisfactorily on a current of 
5-10 amperes, but the current must not be 
increased beyond this, as too many lines, 
mainly due to copper and nickel, appear in the 
continuum. 

We are indebted to members of the Radio- 
physics Division of the C.S.I.R.O. for much 
helpful advice. 

T. M. Dunn, 

R. A. Durie, 

T. Iredale. 

Physical ('hemnstry Laboratory, 

University of Sydney. 

November 1949. 


Effect of Cryptopleurine on Cell Division 

Cryptopleurine has been one of the sub- 
stances studied in an investigation of the 
effects and mode of action of a number of 
inhibitors on cell division. In our material, 
the effects of this substance are different from 
those recently reported by Barnard (1949), 
being somewhat similar to the effects of 
monacrin and finite different from those of 
colchicine. 

When fertilized developing oyster eggs at the 
first cleavage metaphase and the two-cell stage 
are exposed to concentrations of the alkaloid 
varying from 10"'‘ to 5 x IQ-^m, the following 
effects may be demonstrated: (a) the normal 
rise of respiration with development ie 
abolished, the respiration remaining constant 
for some hours; (b) the eggs are arrested in 
the two-cell stage, the nucleus undergoing a 
progressive increase in diameter. Some lobu- 
lation of the nucleus is frequent, owing to the 
intrusion of cytoplasmic bands. 

In sections cut from eggs exposed to crypto- 
pleurine of IO 'm concentration, the nucleus, 
apart from its hypertrophy, has a similar 
appearance to the normal resting nucleus of 
this material. After some two hours exposure, 
prophase chromosomes appear which seem to 
be considerably longer than normal. By the 
end of three hours, at which time the untreated 
eggs are hatching as ciliated larvae, condensed 
chromosomes of approximately normal meta- 
phase length are seen scattered at random in 
the hypertrophic nucleus of a proportion of the 
cells. No observations have been made on the 
effect of longer exposure times. 

The first maturation metaphase spindle, 
which persists in those eggs which have not 
been fertilized, is not affected by crypto- 
pleurine. 

Colchicine causes arrest at the metaphase 
following its application. The chromosomes 
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become supercontracted and, while no spindle 
fibres develop, little scattering of the chromo- 
somes occurs in the first few hours of exposure. 
The pre-existing first maturation spindle dis- 
appears under the influence of colchicine, with 
subsequent deorientation of the bivalents. 

The effect of cryptopleurine on yeast growth 
is also different from that of colchicine. The 
latter, although it penetrates the yeast cell, 
has no effect on yeast growth. The former, 
which is adsorbed by the yeast cell, suppresses 
growth at a concentration of IO ^m, some delay 
still being demonstrable at 10 

In a comparison of the lag plnise metabolism 
of normal and cryptopleurine-treated yeast, it 
has not been possible to demonstrate any 
significant differences in N or P uptake, carbo- 
hydrate synthesis, or respiration. Preliminary 
experiments have failed to show any difference 
in ribonucleic acid synthesis. 

Even with strong concentrations of this sub- 
stance it has not been possible to demonstrate, 
over four-hour exposure periods, any signifi- 
cant change in streaming or viscosity in the 
cytoplasm of Elodea leaf cells, which implies 
that there is little effect on protoplasmic 
structure. 

It is evident that the mode of action of this 
compound is complex, and the explanation of 
the difference in effect on oyster eggs and 
onion roots must await further study. 

There is some similarity between the action 
of cryptopleurine, which has vesicant properties 
(De La Lande, 1948), and that of the nitrogen 
mustards (Bodenstein, 1947). The latter cause 
an almost complete cessation of mitosis in 
embryonic Ambly stoma ectoderm, with a slow 
hypertrophy, and later fragmentation, of the 
nucleus. An inteiaction between the mustard 
gases and nucleoproteins and nucleic acids has 
been found (Berenblum and Schoental, 1947; 
G jessing and Chanutin, 1946). The possibility 
that cryptopleurine has a similar effect is being 
studied. 

Thanks are due to Professor V. M. Trikojus, 
University of Melbourne, for supply of crypto- 
pleurine, and for suggesting its study. The 
work has been aided by a giant from the 
University of Sydney Cancer Reseaich Fund. 

K. W. Clkland. 

University of Sydney. 

30 December 1949. 

Kcferenvea 

Barnard, C. (1949) : Aust. J . Sci., t 2 , 30. 
Berenblum, 1., and Schoental. R. (1947) ; Nature, 
159 , 727. 

Bodenstein, D. (1947) ; J . Exp . ZooL , lOJ ^, 311. 
Gjbssino, E. C., and Chanutin, A. (1946) : Cancer 
Rea ., a , 593. 

DB LA Lande. 1. S. (1948): Aust . J. Exp . Biol. 
Med. Sci.. 26, 181. 

The Question of Arginine Linkage 
in Salmine 

During the course of an investigation of the 
breakdown of salmine by an enzyme present 
in blood serum, the reaction was followed by 


the estimation of arginine, using the Sakaguchi 
test as modified by Albanese et ah (1946). 
When salmine sulphate was used as reference 
substance, the results compared favourably 
with estimations of non-protein nitrogen. How- 
ever, when salmine was replaced by arginine 
as standard, theoretically impossible figures 
were obtained. In order to find the cause of 
these varying results, the Sakaguchi reaction 
was carried out simultaneously on salmine 
sulphate (Lilly), its acid hydrolysis products, 
and arginine hydrochloride. The optical densi- 
ties of the colours obtained were measured in 
a Beckmann spectrophotometer. 


Figure 1. 

Ab.sorption .sj^ectra of Sakagucbi reaction 
product.s. 



(i) t'urvc obtained from salmine sulphate 
(9-3 mg.) corresponding to 0'177 mg. 
arginine. 

(Ja) The saitie after hydrolysis with .5 n.H(^ 1 
for 4 0 hour.s. 

(ii) .\rginine hydrochloride containing 0 239 
mg. arginine. 

(hi) Arginine hydroililoride containing 01 84 
mg, arginine. 

The salmine sulpliate preparations contained 
22-04% nitrogen (Micro-Kjeldahl) , and 58*9% 
arginine, when estimated by the flavianate 
technique of Vickery (1940). The arginine 
hydrochloride employed contained 25-7% total 
nitrogen, from wliich a puidty of 96-5 %. was 
calculated. 

From the Figure, it would appear that the 
salmine sulphate appeared to contain 79*7% 
arginine. After acid hydrolysis, however, the 
arginine value dropped to 60%. A value of 
79-7% arginine is theoretically impossible, 
because if the substance were pure arginine 
sulphate it could not contain more than 78% 
arginine. On the other hand, the value for 
arginine found in the hydrolysate agreed 
reasonably well with the gravimetric estimation 
of arginine as flavianate. 
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It is interesting to note the difference in the 
shape of the salmine and arginine curves. 
Although the maximum absorption takes place 
at a wave length of 515 m/x- in all preparations, 
yet, when corrected for the blank, it is apparent 
that, in addition to the cliromophoric groups 
in the salmine molecule, there are auxo-chromic 
groups enhancing the arginine colour value. . 

The discrepancy between the results raised 
the question of the linkage of arginine in the 
salmine molecule. The only reference to the 
arginine content of basic proteins, as estimated 
by the Sakaguchi colour reaction, was found 
in a paper by Roche and Blanco-Jean (1940), 
in which it is stated that approximately 30% 
of the arginine present in the molecule is 
detectable with the colour reaction; and from 
this result it is concluded that the bulk of the 
arginyl groups is present in combined form, 
the linkage occurring in addition to peptide 
bonds through the guanidine radicle. Roche 
carried out the test in the cold, while we 
worked at 20'' C. The Sakaguchi test is 
performed in two stages. The mechanism of 
the first phase, namely the a-naphthol reaction 
with arginine, is not understood ; but it is well 
known that hypobromite, in the absence of 
a-naphthol, liberates nitrogen from guanidine 
derivatives. It is probable that the reaction 
rates of the two phases are markedly different. 
In order to obtain greater intensity of colour, 
it is necessary to work at room temperature. 
By changing the experimental conditions, it is 
therefore possible to obtain differences in 
colour intensity, from which varying arginine 
values are calculated. 

Prom these results, it would appear that the 
a-naphthol-hypobromite leaction can be applied 
for quantitative estimation of arginine in 
hydrolyzed protamine, but it is not applicable 
to protamine itself and it is unsuitable for 
problems in protein constitution. A study of 
the hypobromite reaction on salmine and its 
breakdown products offered more promising 
results. 

The reaction was carried out in Warburg 
vessels, under a variety of experimental con- 
ditions. Arginine liberated 44% of its total 
nitrogen as gas. Under the assumption that 
the free guanidine groups of salmine sulphate 
would behave similarly, then 78% of the argi- 
nine present in salmine was found as uncom- 
bined guanidine groups before hydrolysis. 
Following acid hydrolysis, 96%) of the arginine 
nitrogen could be accounted for by the NaOBr 
reaction. 

As pointed out by Chinard (1948) the hypo- 
bromite reaction is not specific for the guani- 
dine group of arginine. But in the case of 
salmine, the only other radicles are those of 
a-amino acids and they do not evolve nitrogen 
by this treatment. The results suggest that 
the hypobromite reaction gives a picture nearer 
the truth than the Sakaguchi reaction. 

The question of the arginine linkage in basic 
proteins has been discussed by several workers. 


Kossell and Kennaway (1911) nitrated prota- 
mines. On hydrolysis, nitro-arginine was iso- 
lated and it was therefore deduced that the 
guanidine group was free and not in com- 
bination. Observations suggesting that some 
of the guanidine groups are linked to other 
portions of the protein molecule, however, have 
been made by Sakaguchi (1925), Goldschmidt 
et al. (1930), and by Chinard (1948). H. S. 
Simms (1930) also has suggested from titra- 
tion curves that arginine groups may be linked 
in two different ways in proteins. Finally, 
Roche and Mourgue (1946) found that baryta 
does not liberate the expected amount of urea 
from salmine, and they concluded that, in the 
intact protein, some of the guanidine groups 
are present in bound form. 

From the results obtained by the use of the 
hypobromite reaction, it would appear that 
four-fifths of the guanidine groups of salmine 
are free, and one-fifth is not only combined in 
the usual peptide linkage but also substituted 
in the guanidine radicle. 

P. Fantl, 

Betty A. Everaud,* 

J. F. Nelson. 

Th(' Baker Medical Research 
Institute, 

Alfred Hospital, Commercial Road, 

Prahran, Victoi ia. 

November 1949. 
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Transmission of a Recently Isolated Myco- 
bacterium to Phalangers (Trichosurus 
Vulpecula) 

In a survey of the pathogenicity of Myco- 
hacteria in marsupials, the common phalanger 
or possum {T. vulpecula) was found to be 
highly susceptible to infection with Myco- 
hacteriuin tuberculosis (Bolliger and Bolliger, 
1948). Subsequently, phalangers were inocu- 
lated with material from a leproma showing 
numerous acid-fast bacilli. No evidence of 
infection has as yet been observed in these 
animals. 

Later it was decided to investigate the patho- 
genicity in possums of a Mycobacterium iso- 
lated from an indolent ulcer of the leg occur- 
ring in a Sydney patient. Details of this case 

* Working under a grant from the National 
Health and Medical Research Council, 
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have not yet been reported; but both the lesion 
and the organism appear to resemble those 
described by McCallum, Tolhurst, Buckle and 
Sissons (1948). Inoculations of possums by 
the subcutaneous or intraperitoneal route were 
made with acid-treated material from the ulcer 
and with a suspension of Mycobacteria isolated 
in culture from the ulcer. Lesions were estab- 
lished in these animals and the infection was 
found to be transmissible through a series of 
phalangers. Foi* example, acid-fast bacilli, 
present in a skin lesion produced in a phalanger 
four months aftei- a single subcutaneous 
administration of acid-treated material from 
the original human ulcer, was transmitted to 
six additional possums of which five also 
developed skin ulcers within two to six months. 
These lesions started as a localized oedematous 
subcutaneous swelling followed by skin ulcera- 
tions which in two instances healed again. All 
the early ulcerated areas contained acid-List 
bacilli at some stage as shown by bacterio- 
logical examination. The lesions developed at 
varying sites, usually independent of the route 
or place of injection. 

The non-healing ulcerations increased rapidly 
in size and led to sloughing, weeping, raw 
areas, ultimately exposing and even destroying 
the underlying muscles. At this later stage 
the ulcer areas usually contained numerous 
acid-fast bacilli. The surrounding tissue up to 
a distance of several centimetres w^as swollen 
and oedematous and in some cases there was 
also generalized oedema and some ascites. 

Another plialangei', injected intraperitoneally 
with an emulsion of cultured organisms, 
developed a subcutaneous cyst on the knee. 
The cyst fluid was swarming with acid-fast 
bacilli, but no other organisms could be demon- 
strated. Repeated drainage, however, caused 
the disappearance of the cyst. Several months 
later a new generalized swelling formed on the 
right front paw, ulcerated, and then dis- 
appeared. Sometime later a new lesion formed 
on the tail of the animal. 

Two uninoculated animals, housed for periods 
of two and six months respectively in the same 
room as animals showing cutaneous ulcers, 
developed severe skin ulcers. An additional 


uninoculated animal showed evidence of wide- 
spread progressive infection with the relevant 
Mycobacterium, six months after a few days 
of contact with ulcerated phalangers. 

A. Bollioer, 

B. R. V. Forbes, 

W. B. Kirkland. 

(lordon Craig Research Laboratory, 

Department of Surgery; 
and School of Public Health 
and Tropical Medicine, 

University of Sydney. 

19 January 1950. 
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A Thermostable Inhibitor of Haemagglu- 
tination Found in Animal Tissues 

In 1947 Francis described a thermostable 
serum inhibitor of haemagghitination by heated 
Lee virus. It was found later that a thermo- 
stable inhi])itor was present in tissue extracts 
as well as in serum. This tissue inhibitor was 
titrated in the present study by a method 
eciuivalent to that described by Anderson for 
serum inhibitor: extracts of tissues were made 
by grinding in 0-85% sodium chloride solution 
at bench temperature and centrifuging. 

An examination was made of the amount of 
thermostable inhibitoi' readily extractable from 
ground tissues of the following common 
animals: mouse, rat, guinea pig, rabbit, sheep, 
cat, ferret and man. The following tissues in 
general yielded little inhibitor: alimentary 
tract ivall from cardia to rectum, lymph node, 
thyroid, suprarenal and uterine mucosa. A 
high litre of inhibitor was found in a few 
tissues in each species, and an outstanding 
litre was found in the sublingual gland of the 
mouse, the combined submax illary and sub- 
lingual glands of the ferret, the submax illaiy 
gland of the sheep, and the human sublingual 
gland. Results of interest are given in Table 1, 
the litres being expressed in terms of the wet 
weights of the tissues. The Jnhibiloi* in all 
cases was susceptible to inactivation by the 


Table 1. 

Titros of thernio.stable inhibitor in animal tissue.s. 


1 

Guinea 

i Pig 

Human 

Ferret I 

Mouse 

Sheep 

Rabbit 

Sublingual gland 

1 

35,000 



100,000 

— 

2,000 

Submaxillary gland 

: 700 

2,000 

150,000* 

3,000 

1 500,000 

700 

1‘arolid gland 

1 1,250 

1,500 

500 

500 

250 

700 

Nasal mucosa 

10,000 

2.000 

3,000 

400 

350 

1.800 

Bronchial wall 

4,500 



800 

1,000 

1,000 

2,500 

Peripheral lung i 

parenchyma | 

4,000 

2,500 

2.000 

1,000 

4,000 

1,500 

Duodenal mucosa i 

100 

' 600 

150 ! 

400 

350 

800 

Ovary 

5,000 

1 4,000 

5,000 ! 

1.200 

1 — 

1 4.000 

Serum i 

1 1,200 

! 1,000 

1,000 ] 

100 

i 500 

! 1,000 


* Combined sublingual and submaxillary gland. 
- Test not done. 
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cholera red cell eluates (R.D.E.) prepared in 
1947 according to the method of Burnet and 
Stone. 

S. G. Anderhon. 

The Walter and Eliza Hall 

Institute of Medical Research, 

Melbourne. 

February 1960. 

References 

Anderson, S. G. (1948) : Aust. J. Exp. Biol, and 
Med. Sci., 26, 947. 

Burnet, F. M., and Stone, J. D. (1947) : Auat. J. 

Exp. Biol, and Med. Sci., 25, 227. 

Francis, T., Jnr. (1947) ; J. Exp. Med., 85, 1. 


Reviews 

Agriculture 

Proceedings of the First Commonweai.th Con- 
ference ON Tropical and Sub-Tropical 
Soils, 1948. (Commonwealth Bureau of 
Soil Science, Technical Communication No. 
46, 1949. 235 pp. Obtainable from the C.A.B. 
Liaison Officer, 314 AJbert Street, East 
Melbourne, C.2, Victoria.) Price £1. 11s. 3d. 

The volume is especially valuable because so 
little descriptive work on tropical soils has 
been collected in book form before. The descrip- 
tive section provides an opportunity for com- 
paring Australian soils with their relatives in 
Africa. The section on classification also has 
useful material in spite of the confused state 
of the subject. The shrewdest explanation of 
this confusion comes from G. W. Robinson 
(p. 132), to the effect that soil classification is 
a philosophical problem and that pedologists 
have unconsciously followed Plato in accepting 
the existence of ‘ideal' soil groups, of which 
all observed examples are but particular mani- 
festations. A great deal of thought is still 
needed to make a good classification, but the 
conference is bound to lead to fresh efforts. 

The papers and discussions are presented in 
four sections: Descriptions of predominant 
soils of the tropics and sub-tropics; Classi- 
fication; Fertility problems; Soil erosion and 
miscellaneous problems. Belgian, Dutch, 
French Colonial, and U.S.A. contributions to 
the conference are included. Tropical Aus- 
tralia is dealt with in a paper by C. G. 
Stephens. 

The highly leached soils of hot and wet 
climates have their own problems of fertility, 
some of which are mentioned in the third 
section. Three of the most valuable contri- 
butions in the last two sections of the book 
are ‘The Design of Rotation Experiments', by 
F. Yates; ‘The Soil Requirements of the 
Banana’, by J. Baeyens, dealing mainly with 
the Belgian Congo; and ‘The Cereal-Fallow 
Rotation in Cyprus’, by P. A. Loizides. This 
last paper belongs to temperate rather than 
tropical afijriculture, and puts forward surpris- 
ing evidence of the accumulation of total 
nitrogen in soils during a fallow period. 

G. W. Leeper. 


Bacteriology 

Bacterial Metabolism. Third edition. By 
Marjory Stephenson. (London, etc.: Long- 
mans Green, 1949. 398 pp., numerous tables 
and text-figs. x Si".) Price, £2. 96*. 6d. 

By the time a book reaches its third edition, 
most of its faults should have been corrected. 
This is certainly true of the late Dr. Marjory 
Stephenson's standard work. Bacterial Meta- 
bolism. All that remains for the reviewer is 
to mention the latest features and the many 
new topics which appear. 

It has fewer pages than the second edition, 
yet much more material has been included by 
reducing the width of the margins. Over a 
hundred new references have been cited, thus 
bringing the total to almost nine hundred. 
There are more tables and figures, and one 
photograph has been added. 

In the introductory chapter, an historical 
review of the subject of bacterial metabolism 
has been enriched by some pointed quotations 
from Pasteur. The brief discussion on cell 
energetics, which always seemed out of place 
here, has been omitted. Very little alteration 
has been made to the chapter on respiration. 
As an illustration of the value of tracer carbon 
in elucidating biochemical mechanisms, recent 
work on the reduction of carbon dioxide to 
methane or acetic acid has been added. The 
microbial reduction of nitrates and tetrathio- 
nates is also included. 

The subject of polysaccharides remains un- 
altered except for a brief mention of the break- 
down of hyaluronic acid. It is pleasing to 
that more use has been made of the 
Haworth formulae for carbohydrates. Steps 
in the production of alcohol from carbohydrates 
are illustrated more clearly than formerly in 
the chapter on fermentation. The concept of 
high-energy and low-energy phosphorus bonds 
is discussed. Recent work on the origin of 
various organic acids and modern ideas on the 
Pasteur effect have been summarized. 

The old heading, ‘The Decomposition of 
Proteins’, has been replaced by the title ‘Nitro- 
gen Metabolism’, so as to include recent 
research on the synthesis of proteins such as 
bacterial toxins and antibiotics, and the syn- 
thesis of tryptophane using mutants of the 
mould Neurospora. Other interesting topics 
include the decomposition of arginine and the 
assimilation and metabolism of amino acids by 
Gram-positive bacteria. The chapter entitled 
‘The Metabolism of Nucleic Acid and its 
Derivatives' has been greatly .enlarged to cover 
new ideas on the role of nucleic acids in 
bacterial nuclei and the Gram layer, and 
changes in the nucleic acid content of cells 
throughout the growth cycle. 

Growth and nutrition studies have been 
largely concerned with the role of vitamins in 
bacteria to the neglect of mineral nutrition. 
One of the rare typing errors of the book 
occurs in this chapter, where the symbol Mb 
has been used by mistake for molybdenum. 
Much is known about the use of sugars and 
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amino acids by bacteria, but so far little work 
has been done on the breakdown of less readily 
available sources of carbon and nitrogen en- 
countered by soil and water bacteria. 

In discussing nitrogen fixation the mistaken 
idea has been repeated, that the free-living 
bacteria, Azohacter spp., are widely distributed 
in soils. The use of hydrogen as diluent has 
invalidated much of the earlier work on the 
effect of oxygen and nitrogen pressures upon 
the rate of fixation of nitrogen by bacteria. At 
present there is no known connexion between 
the occurrence of haemoglobin in the root 
nodules of leguminous plants and the mechan- 
ism of nitrogen fixation. 

The chapter on autotrophic bacteria has 
hardly been altered, thus indicating the lack 
of interest in these organisms during the past 
decade. It is doubtful whether some of the 
bacteria mentioned can still be classified as 
autotrophs, since they are able to utilize some 
organic compounds. The subject of bacterial 
photosynthesis remains unchanged. 

The final chapter, entitled ‘Enzyme Variation 
and Adaptation’, has been altered considerably. 
It now includes such topics as artificial pro- 
duction of mutants, cyanide yeasts; a sulpha- 
pyridine-induced mutation of Pneumococcus 
type I; effect of Fe-deficient media on enzyme 
production; induced sulphonamide resistance; 
mechanism controlling polysaccharide pro- 
duction in type III Pneumococcus; the relation 
between adaptive enzyme formation and 
growth; the influence of oxygen tension on the 
production of aerobic and anaerobic enzyme 
systems; the effects of pH, temperature, and 
carbohydrates on enzyme production. 

The whole book has been so enlarged and 
improved, in order to keep pace with the rapid 
strides made in bacterial metabolism, that 
previous editions should be kept in libraries 
only for historical inteiest. 

F. SWABKY. 


Biochemistry 

Vitamins and Hormonks; Advances in Research 
and Application. Volume VI. Edited by 
Robert S. Harris and Kenneth V. Thimann. 
(New York: Academic Press, 1948. 435 pp., 
numerous tables and text-figs, and cumu- 
lative index to Volumes I-V.) Price, |7.80. 

Volume VI of the Vitamins and Hormones 
series contains eight articles contributed by 
twelve authors. Three articles deal with 
specific vitamin groups: pteroylglutamic acid 
and related compounds; the K vitamins; and 
the function of B vitamins as plant hormones. 
Points of interest in these accounts are: the 
absence of effect, in higher animals, of varia- 
tions of the glutamic acid side chain of pteroyl- 
glutamic acid, but its importance in micro- 
organisms; evidence that the inhibitory effect 
of substances chemically similar to the K vita- 
mins Is not the usual competitive reaction 
effect; the fact that although plants can syn- 


thesize B vitamins, this property is not 
possessed to an equal degree by all their 
tissues, so that difficulties of translocation may 
lead to local deficiencies. 

Another article deals with the action of vita- 
mins as pharmacological agents. Attention is 
usually focused on the effects of deficiencies. 
When administered even in gross excess, all 
but two fat-soluble vitamins (A and D) seem 
to be of extremely low toxicity. Lack of 
precise information as to requirements under 
different physiological conditions, however, 
such as pregnancy, or in disease, often com- 
plicates the interpretation of results. 

The assessment of human nutritur'^ or the 
state as distinguished from the pracess of 
nutrition, is discussed in relation to the various 
essential constituents of food, and various 
bodily measuiements or properties. The article 
deals mainly with classification and nomen- 
clature, which in some instances seem rather 
arbitrary. 

The vitamin requirements of several widely 
differing organisms are dealt with: various 
species of bacteria, yeasts, and moulds, and two 
species of mammals. Micro-organisms are in 
sharp contrast to the higher organisms, in 
their independence of fat-soluble vitamins and 
their ability to synthesize many water-soluble 
vitamins from simple nitrogenous compounds. 
The studies on the cotton rat and the hamster 
are of special interest, as the vitamin require- 
ments of these animals are now well enough 
understood to allow of their being bred on 
purely synthetic diets. The essential nature 
of a number of water-soluble vitamins for the 
hamster has not been demonstrated, but it is 
of interest to notice that this animal requires 
a dietary source of vitamin K. 

The last article deals with the control of 
electrolyte, especially sodium and potassium, 
and water metabolism by the hormones of the 
adrenal cortex. The effect is exerted through 
the tubular mechanism of the kidney. The 
separation of desoxycorticosterone from the 
other cortical hormones has shown that it is 
responsible for the control of electrolyte meta- 
bolism. This can now be studied independently 
of other effects, such as that on carbohydrate 
metabolism. 

The volume is of the same high standard of 
production as the previous ones and is a 
valuable addition to a very useful series. 

II. S. H \L( RO W \KI)I,.\W. 


Chemistry 

Advances in Carbohydrate Chemistry. Volume 
IV. Edited by W. W. Pigman and M. L. 
Wolfrom. (New York: Academic Press, 
1949. 378 t X pp., many text-figs, and 

tables). Price, $7.80. 

This volume maintains the high standard of 
its predecessors in appearance and in wealth 
of Information, and in its careful choice of the 
best contributors for each chapter. Within the 
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field of carbohydrate chemistry a wide variety 
of subjects is discussed. Significantly, the book 
begins and ends with sucrose, the commonest 
of all sugars, which so far has resisted all 
attempts to synthesize it by chemical methods. 
The first chapter is on ‘The Structure and 
Configuration of Sucrose', by I. Levi and C. B. 
Purves; the last is on ‘The Utilization of 
Sucrose', by L. P. Wiggins. Biochemists will 
find much to interest them in the chapters on 
‘Blood Group Polysaccharides’, by H. G. Bray 
and M. Stacey, and on ‘Biochemical Reductions 
at the Expense of Sugars’, by C. Neuberg. 
Industrial chemists will find a wealth of infor- 
mation in the chapter on ‘Wood Saccharifica- 
tion', by E. E. Harris. J. Boeseken contributes 
an excellent chapter on his favourite subject, 
the use of boric acid for the determination of 
configurations. Other chapters are on glyco- 
sides of parsley, nitriles of aldonic acids, hexi- 
tols, and plant gums and mucilages. 

This is an excellent book, but it has one 
fault: it is not up to date. Most of the chapters 
were apparently written in or before 1946; 
indeed, one of the authors, R. M. Goepp, Jr., 
died in that year. It may be sound editorial 
policy in this type of publication to have the 
material in hand at an early date, but it 
seems imperative that the information be 
brought up to date before publication. This 
has been done in a few chapters by the 
inclusion of additional references, but in others 
the omissions are serious; for example, in the 
first chapter no mention is made of the X-ray 
investigation of sucrose by Beevers and Cochran 
(1946-7), a work which in itself provides as 
much evidence concerning the structure as all 
the other papers discussed in the chapter. 

Only one error hits been noted by the 
reviewer. On page 229 two melting points are 
given for 2: 4-ben7ylidene-sorbitol, a substance 
which is not dimorph. The higher melting 
point belongs to the tri-benzylidene derivative. 

The book is remarkably free of misprints. 
It is characteristic that the Errata for Volume 
III lists only one minor misprint. Author and 
subject indexes are most comprehensive. Any- 
one interested in the chemistry of carbo- 
hydrates will find this volume — like the 
previous ones — indispensable. It is only regret- 
table that not every branch of chemistry is 
covered by such a valuable series. 

S. J. Angyal. 

Principles and Puactick in Organic Ciikmistry, 
By H. L. Lucas and D. Pressman. (New 
York: John Wiley; London: Chapman and 
Hall, 1949. 557 + xii pp., many text-figs, 
and tables, one folded chart. 53" x 9".) 
Price, $6.00. 

This book presents a year’s course in prac- 
tical organic chemistry. Although rather similar 
to several other well known texts in its general 
plan, it dyfers in one important respect. In 
the first clfkpter there is an elementary exposi- 
tion of some fundamental physico-chemical 
principles, such as reaction rate and equi- 


librium, which are consistently and effectively 
applied to all topics dealt with throughout the 
remainder of the book. To aid in this and for 
general re^ference there are several very useful 
tables of physical data. The next eleven 
chapters are devoted to the purification of 
organic substances. The common laboratory 
techniques are clearly and thoroughly discussed 
with the aid of appropriate examples. A brief 
account of chromatography is also included 
towards the end of the book. 

Apart from a short final chapter on quali- 
tative analysis, the book deals with organic 
reactions. Starting with the alkanes, a chapter 
is allotted to each of the important classes of 
compounds, which are taken in the usual order. 
Each of these chapters has three part^. In 
the first part the common general methods of 
preparation of the particular class of com- 
pound aie enumerated; then follows a brief 
but clear and adequate discussion of each of 
these from the preparative standpoint with 
emphasis on thermochemistry, equilibria, re- 
action rates and purification; lastly, directions 
for experiments are given, both of the prepara- 
tion type and the properties type. These direc- 
tions are profusely annotated, the notes being 
usually explanatory but sometimes indicating 
alternative procedures. Frequently general 
directions are given and the slight variations 
in procedure required foi* a particular sub- 
stance are included in tbe notes. Approxi- 
mately 130 pieparations are described, mostly 
of the conventional type but of varying degrees 
of difficulty. It should be easy to select a good 
course from them. After each experiment a 
set of about a dozen questions appears. These 
are very searching; together with the notes 
they cover every point in the exercise. A 
curious feature of tlie book is the paucity of 
diagrams of apparatus; this occasionally neces- 
sitates a long and somewhat involved descrip- 
tion. Some references to the original literature 
also might well have been included. 

The volume is atti’actively printed, well 
bound, fully indexed, and altogether is a praise- 
worthy effort. 

E. RmoiiE. 

A Class Book of Physical Chemistry. By 
T. Martin Lowry and Samuel Sugden. 
(London; Macmillan, 1949. 454 pp., 73 

text-figs., 93 tables. 43" x 7".) English 
price, 8,v. 6d. 

This little book will continue to serve its 
purpose of providing an introduction to the 
physical chemistry which is largely confined 
to classical concepts, and deals in greater part 
with the properties of the liquid solution. The 
properties of the atom and its structure which 
the latter-day physical chemist finds so intrigu- 
ing for the study of molecular behaviour, are 
systematically avoided, as also the general 
quantum theory; and there is scarcely a hint 
of the new ideas which have developed from 
the application of the quantum mechanics. 
Perhaps it is well that this should be the case. 
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because the young student has to assimilate 
new facts, and to learn to co-ordinate these 
facts, and to associate them with a number of 
classical laws which for statistical ensembles 
are never likely to be displaced. 

The practical aspects of physical chemistry 
are very strongly emphasized: each chapter 
opens with a description of experiments which 
can be performed with simple apparatus, and 
which illustrate some of the principles dis- 
cussed later on. This is an excellent feature, 
as is also the list of questions at the end of 
every chapter. Some aspects of the subject 
are developed more highly than others. The 
theory of activity and strong electrolytes is 
expanded considerably, although the Debye- 
Huckel-Onsager equations are not derived, but 
are used in the discussion of results. The 
subject of kinetics does not receive a very 
lengthy or very modern treatment. Occasion- 
ally errors enter; for instance, on page 291 
the reaction between potassium iodide and 
potassium ferricyanide is described as quinque- 
niolecular. This is misleading, as recent work 
showed it to l>e of not more than third order. 

The section on thermodynamics does not 
appear to be very satisfactory. T!ie ideas 
underlying this subject aie always difficult for 
the elementary student to grasp, and they are 
not made any the easiei* by using abbreviated 
proofs, or by employing signs for heat and 
work change which have fallen into disuse in 
the standard works on the subject. To the 
chemist the system is more important than 
the surroundings: heat evolved is a loss and 
should be negative; work done by the system 
should also be negative. It is a little strange 
that the thermodynamic proof of the equi- 
librium state should be undertaken before the 
ideas associated with the existence of such 
states are developed in a subsequent chapter. 
We must assume that the teacher or student 
will arrange his reading in the correct order. 

This book has the advantage of being a rela- 
tively inexpensive publication. It is of handy 
size, the print and diagrams are good, and 
the student who has read it carefully from 
cover to cover and has performed all the 
experiments will have equipped himself in no 
mean way for a study of the more advanced 
branches of the subject. 

T. Ihkd.m.k. 


Demography 

Population Trends and Policies. A Study in 
Australian and World Demography. By 
W. D. Borrie. (Sydney: Australasian Pub- 
lishing Co., 1948. 263 pp. 6i" x 8i".) 

Price, £1. l.v. net. 

The success of this book is due to thorough 
and careful erudition, generally sound statis- 
tical method, an instructive comparative and 
historical approach, an extensive and informa- 
tive bibliography, and a recognition of the 
limitations Imposed upon the demographer by 


the realities of existing political, economic and 
cultural patterns. 

Borrie aimed ‘to study the implications for 
Australia of the revolutionary changes that 
have occurred and are occurring in the world 
of population, and to consider what alterations, 
if any, may be necessary to our economic and 
social organization if we are to establish a 
community capable of biological survival’ (p. 
xviii). He succeeded admirably in achieving 
his first task; but as the second problem was 
the general task of the statesman, economist 
and social scientist he wisely went as far as 
but no farthei* than a demographer should, in 
suggesting a politically feasible and ^ciably 
desiiable population policy, and posing for the 
economist the wider problems raised by this 
policy. 

The aigument is that a realistic policy must 
be developed within current concepts oi demo- 
cratic rights, tbiit it must assume the family 
as live reproductive unit, and that it will 
depend upon inteiiiational peace and a high 
level of economic activity. As it affects the 
birthrate, it must aim at population stability 
and not expansion, and must be fitted into a 
general so(dal policy designed to create an 
environment favourable to this aim. Biibes 
and penalties will not succeed. If a greatly 
expanded population is desired it must, in the 
short term, depend upon migration from areas 
of high fertility which are no longer Aus- 
tralia’s traditional souic("s of supply. 

The arrangement of the book is as follows. 

Tart 1 (two chapters) : Analyses eastern and 
western population trends, to underline the 
urgency of a population policy for Australia 
and the importance of the demographic revo- 
lution in the traditional sources of migrant 
supply. 

Part II (seven chapters): Studies demo- 
graphic trends in Australia. ‘The historical 
evolution of fertility patterns is typical of the 
western world . . . The significant feature . . . 
being the decrease in the size of the completed 
family and the negative correlation between 
such factors as city size, occupational status 
and income, and the size of the family’ (p. 
246). 

Part III (two chapters): Analyses the eco- 
nomic and social consequences of fertility 
decline, in order to show tlie necessity for pro- 
natalist policy. 

Paid IV (tw^o chapters): A comparative and 
historical analysis of tlie aims and techniques 
of pro-natalist policies adopted by Prance, 
Germany, the Soviet Union, Italy and Sweden; 
followed by an outline of ‘the principles of a 
pro-natalist policy wiiich would be politically 
and socially feasible in Australia, with the 
object of relating such policy to recent and 
current social service developments’ (p. xix). 

Part V (one chapter): Anticipates the criti- 
cisms of the population expansionist ‘by con- 
sidering the international implications of the 
central theme, that rapid population expansion 
through high fertility is no longer feasible 



152 


THE AUSTRALIAN JOURNAL OF SCIENCE 


FEBRUARY 


for Australia’ (p. xix). This is amplified in 
Bprrie’s latei’ work, Immigration^ 1949, R.I.I.A. 

It is possible to dispute side issues; for 
example, to argue that dependence upon fer- 
tility rates to indicate sources of supply of 
migrants overlooks the political factor — that is, 
a readiness to migrate, because of international 
and economic insecurity, from countries with 
declining fertility rates. But the main argu- 
ments and conclusions are unchallengeable. If 
it is held that there is little that is new, it 
must also be admitted that no other work 
performs so admirably the function for which 
this book was designed. 

R. G. Neale. 


Electronics 

Advances ln Blectkontcb. Volume I. Edited 
by G. L. Marton. (New York: Academic 
Press, 1948. 475 pp., 126 text-figs. 6 " x 9".) 
Price, $9.00. 

This book is the first of a series, to be pub- 
lished yearly. It is intended that the yearly 
publications will be devoted to critical and 
integrated reviews of specific topics in the 
field of physical electronics and in selected 
fields of engineering electronics. The term 
‘physical electronics’ is used here to mean the 
basic physics of charged particles (both posi- 
tive and negative) — emission phenomena, shap- 
ing and guiding of beams, space charge effects, 
interaction with matter, etc. Engineering elec- 
tronics embraces the methods and instrumen- 
tation for practical application of such charged 
particles in the numerous devices which use 
them. Ten monographs make up this volume. 

In ‘Oxide Coated Cathodes’, by Albert S. 
Eisenstein (65 pp.), a research worker well 
qualified in this field discusses the theoretical 
aspects of the subject very competently from 
the standpoint of the modern theory of semi- 
conductors. Sections are included on the 
properties of the coating, the interface, the 
complete cathode, and thin oxide film pheno- 
mena. ‘Secondary Electron Emission’, by 
Kenneth G. McKay (65 pp.), covers the secon- 
dary emission of pure metals, insulators, and 
composite surfaces. The large number of 
experimental results and articles reviewed 
make this section a complete self-contained 
review of the subject. This is particularly 
useful, as much of the information on this 
subject is published in languages other than 
English. ‘Television Pickup Tubes and the 
Problem of Vision’, by A. Rose (36 pp.). treats 
in a general manner the limitations imposed on 
optical devices by the finite number of avail- 
able light quanta. This is a fundamental 
limitation common to the eye, to pickup tubes, 
and to photographic films. Emphasis through- 
out is on the setting up of an absolute scale 
of performance according to which many and 
diverse plqjcup devices can be oriented. 

R. G. E. Gutter discusses the theory of deflec- 
tion for both small and large angles quanti- 
tatively in ‘The Deflection of Beams of Charged 


Particles’ (52 pp.). Defocusing effects of 
deflexion fields are described. ‘Modern Mass 
Spectroscopy’, by Mark G. Inghram (50 pp.), 
covers the various basic designs of mass 
spectrograph and applications in research and 
engineering. ‘Particle Accelerators’, by M. 
Starkey Livingston (48 pp.), explains in detail 
the principles of particle accelerators and the 
various factors which determine the construc- 
tion and particle energy. A. G. McNish in 
‘Ionospheric Research’ (30 pp.) gives a descrip- 
tive summary of ionospheric research results 
obtained since World War II. Early work on 
‘Cosmic Radio Noise' is reviewed by J. M. 
Herbstreit (34 pp.). K. A. Norton discusses, in 
‘Propagation in the P.M. Broadcast Band’ 
(44 pp.), the effect of antenna height, terrain, 
reflection, and interference. ‘Electronic Aids 
to Navigation', by J. A. Pierce, covers general 
aspects of the subject. 

Some of the papers are the only recently 
published general surveys of the subjects 
commonly available. With extensive and up- 
to-date references, the papers meet the high 
standard expected in series of this type, and 
make the volume a valuable reference text for 
research woi keis. With ten contributors, each 
writing on ten different topics, it is not sur- 
prising that a uniform standard is not main- 
tained throughout the volume, as regards both 
content and presentation. 

R. E. Aitchtson. 


Food Science 

Canning Pkactice and Control. Third Edition. 
By Osman Jones. (London: Chapman and 
Hall, 1949. 322 -H xvi pp., 121 text-figs, 

and photos.) English price, £ 1 . 65 . 

The literature of canning technology is pre- 
dominantly American, and until very recently 
‘Jones and Jones' was the only text in this 
field published in England. (There is a com- 
ment in the Introduction: ‘Any sensible person 
would swop all Bikini Atoll for one steamed 
marmalade pudding', that could have been 
written nowhere else but in England.) The 
book appears now in a third edition under 
the single authoi-ship of Osman Jones, F.R.I.C. ; 
the former co-author, T. W. Jones, has with- 
drawn because of other interests. Some addi- 
tions have been made in the new edition, 
notably a chaptei* on the manufacture of tin- 
plate and cans; but it is difficult to discover 
any references to the literature later than 
1939. 

The book follows its title, Canning Practice 
and Control, in strictly literal fashion. In 
seven general chapters commercial practice in 
canning and glass-packing is described, but 
little attempt is made to present the theoretical 
background to canning technology. The remain- 
ing ten ihapters constitute a compendium of 
methods of laboratory control, covering the 
chemical and bacteriological examination of 
water, the raw materials for canning, and 
canned foods. The usefulness of this type of 
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compendium is very doubtful. Canning chemists 
and bacteriologists will find the general chap- 
ters too shallow in treatment to be stimulating, 
and they would be wise to refer directly to 
specialist sources for the details of analytical 
procedures, particularly on such subjects as 
the chemical and microbiological assay of 
vitamins. There is very little critical dis- 
cussion of methods of analysis and, as already 
noted, there is a lack of appreciation of recent 
developments. The isolation, staining, and 
cultural characteristics of food spoilage organ- 
isms are discussed very fully and illustrated 
in a series of spectacular microphotographs; 
but the emphasis that is given to this aspect 
of the subject is perhaps misleading, since it 
is very seldom necessary for the investigatoi- 
of spoilage in canned foods to identify precisely 
the organism responsible. In most cases identi- 
fication as a sparing or non-sporing organism 
is sufficient for the purpose of diagnosing the 
cause of spoilage. 

Perhaps the most useful features of the 
book are the photographs, particularly those 
illustrating British food machinery. The Aus- 
tralian canning industry, hitherto strongly 
biased towards American techniques and equip- 
ment, may find it profitable, in view of dollar 
shortages, to investigate the range of cannery 
plant available in Great Britain, 

J. T. Kkkkord. 


Geophysics 

Sf-ismicity of TiiF Eaktii. By B. Gutenberg 
and C, F. Richter. (Princeton: University 
Press, 1949. 277 pp., 34 maps. IT' 

Price, $10.00. 

This woi'k of two of the world’s most out- 
standing seismologists will be of value to 
advanced students in many fields of geophysics 
and geology. 

The first 104 pages present, in beautifully 
set out form, an account of the relative seis- 
micity of various parts of the Earth since 1904, 
when precise seismic data started to become 
available. Geographical and geological relations 
of the principal earthquake zones and areas 
are discussed, including correlation with moun- 
tain structures, oceanic deeps, gravity anomalies 
and active volcanoes. A new check-list of active 
volcanoes is included. The origin of earth- 
quakes is discussed, particularly with refer- 
ence to folding and thrusting in the structural 
arcs of Pacific type. There are thirteen pages 
of detailed references. These are followed by 
154 pages of tables giving the locations of 
earthquakes in geographical order and grouped 
according to depth, together with carefully 
assembled chronological lists of the larger 
earthquakes during the period studied. 

The reviewer is in a position to know of the 
very great work which lies behind the pro- 
duction of this book. It has involved the 
reading of innumerable seismograms and the 
performing of vast quantities of computation; 


the book incorporates work that the authors 
have carried out over a period of the order 
of twenty yeais. The material is so well 
presented and so well illustrated with diagrams 
that the reader who is not a specialist in seis- 
mology would hardly appreciate the magnitude 
of the task that has been carried out. An 
authoritative work such as this one will be a 
stimulus to research in all related domains. 
The book is readable and beautifully produced. 

K. E. Bulfen. 


Laboratory Technique 

Gi.ash-to-Metal Seals. By J. H. Pa ridge. 
(Sheffield: The Society of Glass Tech- 
nology, 1949. 238 pp., 166 text-figs., 39 

tables. 5|" > 8^".) English price, £1. lbs. 

The methods of making vacuum-tight seals 
between glasses and metals which are in use 
today have a variety and interest that are in 
sharp contrast to the state of the art a short 
forty yeaivS ago, when practically the only 
sealing metal used was platinum. This rapid 
development of seal-making materials and 
methods has taken place mainly in response to 
the ever-increasing demands of industry and 
scientific research. Methods are now available 
for sealing quite a large number of glasses to 
metals and specially developed alloys, the 
glasses ranging from the ‘soft’ varieties with 
expansion coefficients in the region of 9 to 
10 X 10"“ per degree C., through Pyrex (3-2 x 
to fused silica (0-5 x 10-”). 

While most seals, like the original one with 
platinum, depend on at least an approximate 
match between the thermal expansions of the 
two components, there are important excep- 
tions, as in the case of copper-glass seals, and 
molybdenum ribbon seals through silica. Here 
the accommodation between glass and metal 
takes place mainly by plastic flow of the latter 
at low stress, and the .seals have to be specially 
shaped to avoid the setting up of dangerous 
stresses in the glass. In the book under review 
all these different kinds of seals are discussed 
in detail, in all their variety of materials used, 
shapes, sizes, and techniques employed. The 
author is peculiarly fitted for this task, having 
been for many years in charge of a section 
of the Research Laboratories of the British 
General Electric Company concerned with glass 
problems. 

Many related and incidental topics are also 
discussed in this very comprehensive mono- 
graph, such as the joining of one kind of 
metal to another; the making of graded seals 
between different kinds of glass, e.g., between 
soft lead glass and Pyrex, and between Pyrex 
and silica: indirect methods of joining glass 
to metal, such as that depending on platiniza- 
tion of the glass and the use of solder; glass-to- 
ceramic and ceramic-to-metal seals; and the 
photo-elastic examination of seals for stresses. 
Due attention is given throughout to physical 
and chemical factors, such as oxidation of the 
metal and the adhesion of the oxide to both 
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the underlying metal and the glass, the dis- 
tribution and magnitude of stresses as a 
function of geometrical form, etc. 

The arrangement of the book is such that 
it is not always easy to find the whole of the 
information sought on any particular topic — - 
it may be distributed among a number of 
chapters. This difficulty is aggravated by the 
fact that the index is not as complete or as 
systematic as one could wish. These are 
relatively minor blemishes, however, in what 
is otherwise a very well written and well 
produced book. In addition to line drawings, 
it contains a large number of photographs of 
excellent quality. 

A. L. Rktmann. 


Mathematics 

HiOHKR AlOEBUA for the UNDER(iRAl)UATK. By 
Marie J. Weiss. (Now York: John Wiley; 
London: Chapman and Hall, 1949. 165 pp. 
bV X 8^'.) Price, $3.75. 

Not more than ten or fifteen years ago, 
higher algebra was widely considered as a 
branch of mathematics to be studied only by 
specialists, so that in many universities the 
average student of mathematics had no oppor- 
tunity of learning this subject in lectures. The 
lecturer who wished to deal with the matter 
found it difficult to refer to a suitable book 
for the non-specialist. Due to the increasing 
demand for higher algebra in physical and 
engineering sciences, statistics, and elsewhere, 
as well as with regard to the advanced sys- 
tematization within mathematics itself, con- 
ditions have changed since. Many text-books 
on higher algebra are available now, mostly 
by American authors. Nevertheless the present 
book by a former student of the late Emmy 
Noether will prove to be very useful for 
students of mathematics and the sciences, 
because of its really elementary approach to 
the matter. Honours students will have no 
difficulty with the book at the beginning of 
their second year, or even earlier; others will 
certainly profit by it at the beginning of their 
third year or earlier. The reader who has 
worked through this book will be well pre- 
pared to proceed to one of the advanced texts. 

The content of the book coincides in many 
details with the more elementary parts of 
lecture courses which the reviewer has had 
the opportunity to give at the University of 
Adelaide and the University of Melbourne since 
1940. It has eight chapters. I. The Integers; 
divisibility, prime numbers, congruences, 
remainder classes, all in a very simple fashion. 
II. Rational, Real, and Complex Numbers; no 
rigorous introduction of the real numbers, but 
a clear description of the facts essential for 
algebra. III. Elementary Group Theory; includ- 
ing peri^utations, up to Cayley’s represen- 
tation. IV. Rings, Integral Domains, Fields. 
V. Polynomials over a Field; factorization, 
irreducibility, but no criteria, roots, funda- 


mental theorem without proof. VI. Matrices 
over a Field; addition, multiplication, linear 
independence, inverse, equivalence, linear 
equations. VII. Determinants and Matrices; 
multiplication theorem, Laplace expansion, 
matrix polynomials and a neat proof of Cayley- 
Hamilton's identity. VIII. Groups, Rings, 
Ideals; quotient group, automorphism, homo- 
morphism with simple applications in the 
theory of commutative rings. 

The book concludes with a bibliography of 
twenty-eight items — English, French and 
German books on algebra and related matters. 
The inexperienced reader will miss some guid- 
ance as to their nature since in the list there 
appear books of most elementary character 
(e.g., Albert’s College Algchra) together with 
highly specialized and advanced treatises of 
monograph type, as for instance Pontrjagin’s 
Topological Groups and Hecke’s Algehraiache 
/jahlen, for which the reader of Professor 
Weiss’s book will hardly be prepared. On the 
other hand, some recommendable texts are not 
mentioned, e.g., F’errar's and Levi's. 

The book is written in an extremely clear 
style and will be appreciated by students and 
teachers. Numerical examples are given fre- 
quently in order to illustrate all important 
definitions and results. Each section is followed 
by a set of exercises, all of very simple type. 
The printing is carried out according to the 
best standards of presentation of mathematics. 

H. S('HWEKI)TFEGEK. 


Physics 

A General Kinetic Theory of LKiUios. By 
M. Born and H, S. Green. (Cambridge: 
University Press, 1949. 98 pp. 63" x 10 J". ) 
English price, lO.f. 6d. net. 

This volume was not originally written in 
book form, for it is a photolithographic repro- 
duction of six papers which have appeared in 
the Proceedings of the Royal Society of London 
during the past two years. The authors state 
that the demand for reprints of these papers 
was so great that their stock was exhausted 
and they therefore published the material in 
book form. This material consists of general 
statistical theory applied to liquids, and is of 
course largely mathematical. The actual appli- 
cations of the theory to various physical 
properties of liquids and to the problem of 
melting have been begun by some of the 
authors’ pupils, but have not yet been published. 
The volume will therefore be of interest largely 
to specialists. Yet the work is a contribution 
of considerable importance to fundamental 
work on the liquid state, which is far less 
well-understood than the gaseous or the solid 
state. 

No very useful purpose will be served here 
in attempting to convey the detail of the work, 
though readers of this review may gain an 
idea of the ground covered from the titles of 
the six chapters: I, The molecular distribution 



1950 


THE AUSTRALIAN JOURNAL OF SCIENCE 


155 


functions; II, Equilibrium properties; III, 
Dynamical properties; IV, Quantum mechanics 
of fluids; V, The kinetic basis of thermo- 
dynamics; VI, Liquid He-II. The six chapters 
appeared as papers in Vols. JHH, 190, 191, 
192 and 191^ respectively of the Proc. Hoy, Soc., 
A. 

The last chapter is the most interesting, in 
as far as it contains the first application of 
the general theory of the previous chapters; 
an application of particular interest in view of 
the remarkable properties of superfluidity, etc., 
of liquid helium, which have attracted general 
attention in recent years. Previous theories of 
He-II have assumed the existence of two 
different phases in the liquid, only one of them 
being supposed to take pa i t in the super- 
fluidity; and these theories have appeared to 
be further justified by their prediction of two 
different, but simultaneous, velocities of ‘sound* 
in the liquid. The assumption of two distinct 
phases is not required in the present theory, 
which accounts for the properties of He-II in 
terms of the general quantum statistical theory: 
and the ‘second sound’ is attributed to the 
propagation of thermal waves, whose existence 
was demonstiated experimentally a few years 
ago. The theory seems to be very powerful 
and general in form, for it is stated that it 
‘can easily be applied to the electrons in a 
metal and the phenomenon of superconduc- 
tivity’, a phenomenon which is still not 
generally considered to be accounted for in an 
entirely satisfactory manner. Those wishing 
to study this work in detail will find it con- 
venient to have the papers thus collected 
together and suitably bound in book form. 

C. B. 0. Moiiu. 

Cosmic Radiation. Colston Papers.* (London: 
Butterworth, 1949. 189 pp., numerous text- 

figs. X 10".) Price. £1. 14.9. 

The present volume is the first of a series 
intended as reports of symposia which are 
promoted by the Colston Reseaich Society and 
the University of Bristol. 

The first of these symposia on cosmic rays 
taking place at Bristol would be expected to 
have been largely devoted to the photographic 
plate technique which has been brought to its 
present efiSciency mainly by Powell in Bristol. 
In fact in about one-third of the papers the 
photographic emulsion technique has been 
applied. The discovery of the 7r-meson, the 
particle of the nuclear forces, and also the co- 
discovery of particles heavier than protons in 
primary cosmic rays, are the greatest achieve- 
ments of this technique. Besides the state of 
this research at the end of 1948 in the sections 
on ‘Experiments on the Primary Radiation’ and 
‘Experiments on Mesons of Mass 300*, other 
papers report further results obtained by this 
technique in the investigation of nuclear 

♦ Based on the first of a series of symposia 
promoted by the Colston Research Society and the 
University of Bristol in September, 1948; publi.shed 
as a Special Supplement to Research. 


explosions. This section, ‘Explosive Disin- 
tegration of Nuclei by Cosmic Radiation’ also 
contains a paper on slow neutron intensity in 
the atmosphere. Rossi’s survey of disintegra- 
tion and nuclear absorption of mesons intro- 
duces the section on ‘Experiments on Cosmic 
Ray Mesons of Mass 200*. The question of the 
decay products of ^-mesons which had to be 
left open in this paper has in the meantime 
been decided by new experimental results in 
favour of one electron and two neutrinos. 

The section on ‘Penetrating and Extensive 
Ail* Showers’ is not fully representative of the 
great interest and the amount of work done on 
this subject at the present time. T* * few 
papers presented, however, show cleany the 
difficulties of experiment and interpretation 
encountered in this bianch of cosmic ray 
research. 

In the section on ‘The Present State of Meson 
Theory’ the papers which do not have recourse 
to mathematics give a clear exposition of the 
difficulties of a theory of the meson forces. 
Despite the fact that experimental knowledge 
is ahead of theory, the theoreticians need more 
experimental results to decide which, if any, 
of the several theories developed in mathe- 
matical formalism may give an interpretation 
of observation. The discovery of the meson 
forces which adds a new force field to the 
known gravitational and electromagnetic fields 
may in the end make it necessary to modify 
the basic concepts of th6>oretical physics. 

Workmanlike plans mixed to fantastic pro- 
jects are grouped under ‘Technical Subjects’. 

On the whole the book, which is well made, 
gives a good survey of the parts of cosmic 
ray research under most active giowth at the 
present time. 

The reviewer only legrets that scientists who 
were not so fortunate as to attend the Bristol 
Symposium had to wait more than a year for 
its publication and that even at the present 
time it is difficult to obtain a copy here. 

H. D. RATIiOr.RKR. 

Ei.kmknts or Thf.u.mouyn amics and Heat 
Transfer. By E. F. Obert. (New York: 
McGraw-Hill. 1949. 372 pp., 137 text-figs.. 

12 tables, 7 folding chai ts. 6" x 9".) Price, 
$4.50. 

This new book is a condensation of the 
author’s Tlurynodynamivs. It consists of fifteen 
chapters, of which the last is on Heat Transfer. 
The rest of the book, as the name implies, is 
on thermodynamics, and includes the funda- 
mentals as required for the theory of heat 
engines. There is very little of a descriptive 
nature in regard to engines, turbines or other 
apparatus. The ground covered includes those 
matters usually dealt with in books of such 
character, all in a very thorough manner. The 
style is clear and the author is particularly 
careful in regard to detail; for example, the 
pound unit is denoted as lb,,, or Ibf according 
as it refers to mass or force. And weight is 
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expressed as nig/gc, where m is the mass in 
pounds, g is the local acceleration of gravity, 
and Pr is the numerical value of the standard 
gravitational acceleration. 

The chapter on heat transfer forms a good 
introduction to the subject. Each chapter 
contains a few worked examples, and concludes 
with a number of others, but the answers of 
the latter are not given. The book is well 
printed and the figures are clear. One of the 
tables in the Appendix is concerned with the 
properties of mercury vapour. Altogether this 
is a book which can be recommended as a 
useful addition to the library of anyone 
interested in thermodynamics or heat engine 
theory. 

E. J. C. Rennie. 


Wool Research 

Wool Reseahch 1918-1948. Volume 4, Carding; 
Volume 6, Drawing and Spinning. (Leeds, 
England: Wool Industries Research Asso- 
ciation. Volume 4: 224 pp., 153 text^figs., 
86 tables. Volume 6: 226 pp., 119 text-figs., 
95 tables. Each 93" x 7".) English price, 
£1. Is. each. 

These volumes are the first two to be pub- 
lished of a series which is to include eleven 
altogether, and which will gather together 
thirty years’ work by the Wool Industries 


Research Association. Much of the material 
has not previously been published excepting 
in the W.I.R.A.’s Bulletin and Technical Papers, 
which have a restricted circulation. The series 
is intended to be useful to research workers, 
technicians, teachers, and members of industry. 

Both volumes are excellent productions, ex- 
ceptionally clearly written and very well illus- 
trated. While they make no attempt at a 
broad survey of work done in other labora- 
tories, the work done In the Association’s own 
laboratories undoubtedly constitutes a large 
part of the total, so that the volumes are a 
valuable addition to wool textile literature. 
Indeed, they seem likely to be appreciated by 
all the varied types of people for whom they 
were intended. 

The present two volumes are too technical to 
wanant a full review in This Journal, but a 
few comments may be made here. Volume 4, 
‘Carding’ contains the clearest description yet 
seen by the reviewer of events occurring 
during carding (the process of spreading out 
the entangled wool fibres into a thin web prior 
to spinning), and this description is con- 
vincingly illustrated by photographs taken on 
an experimental carding machine. Both volumes 
are almost entirely free from typographical 
and other errors. In view, however, of the 
wide audience for whom the volumes are 
intended, a glossary of technical terms would 
have been a desirable addition. 

K. R. Makinson. 
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The Zoogeography of the 
Dlptera* 

I. M. MACKERRASt 

TOr brigin and composition of the Australian 
fauna is a time-worn subject. It is an unsatis- 
factory one, too, because it is so difficult to 
test the hypotheses that may be built on 
distributional and morphological evidence. 
Nevertheless — perhaps, indeed for this reason 
— those who touch on it become addicts, and 
cannot leave it alone. That is the excuse for 
this paper; and its purpose is to emphasize 
two sets of facts, which are often neglected in 
discussions: firstly, the regularity with which 
precisely parallel data can be obtained from 
widely different groups of animals; secondly, 
the reality of certain faunal provinces within 
Australia. No hypothesis is adequate, unless 
it includes an explanation of both of these 
phenomena. 

It is salutory to remember that the bio- 
geographical provinces were clearly e^stablished 
more than fifty years ago. The foundation was 
laid by Tate at the first meeting of the Aus- 
tralasian Association for the Advancement of 
Science in 1888 ; Hedley subdivided the eastern 
section at the fifth meeting in 1893; and 
Baldwin Spencer re-defined and re-named the 
provinces in 1896, although he eliminated 
Tate’s Autochthonian province as not recog- 
nizable in the higher animals. 

The same workers also recognized the main 
faunal elements. Tate wrote of ‘Andean’ and 
‘Oriental’ elements, and Hedley made them the 
basis of his eastern subdivisions. Spencer 
accepted them, too, and believed that there 
were three northern invasions as well as a 
southern. 

Subsequent writers tended to make and 
break land-bridges more or less at will to suit 

• An address delivered to the Entomological 
Society of Queensland. 

t Director, Queensland Institute of Medical Re- 
search, Brisbane. 


the particular distributional problem before 
them at the moment; Tillyard (1924), for 
example, listed no less than ten faunal 
elements in the insects. Geologists, however, 
grew captious at this cavalier treatment of 
the Earth’s crust; so biologists had to , ecome 
more cautious. Thus, Harrison (1928) accepted 
an ancient autochthonous element (doubtful in 
animals) ; a rather prolonged southern invasion 
ending about the Miocene; and two northern 
invasions, the first (Lemurian) in the Plio- 
cene and the second (Indo-Malayan) in the 
Pleistocene. Others have gone further, and 
endeavoured to bring all animals into Aus- 
tralia through a series of Asiatic connexions. 
To either we may add recent introductions, 
for introduced insects now form quite a con- 
spicuous element in our fauna. 

In considering the Diptera in relation to 
these problems, it is necessary to remember 
that they evolved as a separate Order in the 
Permian, possibly in southern lands (Tillyard, 
1936) ; that the Nematocera and Brachycera 
were well developed by the end of the Meso- 
zoic; but that most of the Cyclorrhapha appar- 
ently formed part of a middle and later 
Tertiary radiation, for they were poorly repre- 
sented in early Tertiary fossils (Sharp, 1901, 
p. 458). 

It will be convenient to use Harrison’s 
elements and Spencer’s (1896) names for the 
provinces as a framework for the present 
discussion. 

1. Autochthonous 

An autochthonous fauna, in the sense of an 
ancient community restricted to south-western 
Australia, cannot be recognized in the Diptera. 
South-western Australia has its characteristic 
group of species, for example in unusual 
Tabanidae, Nemestrinidae and Bombyliidae, 
but they are clearly derivable from faunal 
elements occurring elsewhere in the continent, 
especially from the Bassian element. The 
term may, nevertheless, be used in two other 
senses. 
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First, it may be used for the relics of an 
ancient fauna, now found in only a few parts 
of the world, and of quite undeterminable 
origin so far as Australian representatives are 
concerned. Two groups of primitive Nemato- 
cera fulfil these conditions (Alexander, 1926, 
1928). The Trichoceridae occur in Tasmania, 
New Zealand, Sub-Antarctic Islands, the high 
mountains of the Oriental Region, Formosa, 
and scattered parts of Holarctica from Japan 
to the western United States. The Brucho- 
myiinae (Psychodidae) have been found in 
New South Wales (Dorrigo), New Zealand, 
Canary Islands, Paraguay, Argentine and 
Baltic amber. If Wegener be right, these 
groups may have been distributed before the 
continents separated widely. It is an interest- 
ing anomaly that the equally primitive Tany- 
deridae show all the stigmata of an ‘Antarctic/ 
radiation. 

The second sense in which we may use the 
term is for groups with no known relatives. 
We will only instance the Nemestrinid genus 
Exeretoneura. It is restricted to Australia, has 
many primitive features, cannot be related 
with confidence to other members of the family, 
and so we cannot even sui*mise where its 
ancestors came from. To call such genera 
autochthonous is a cloak for ignorance. That 
does not matter, so long as we realize it; and 
it is less indefensible than setting aside whole 
lists of genera as ‘endemic’, when we know 
perfectly well the stock from which they were 
derived. 

2. Bassian 

This is the element which the writer has 
previously called ‘Antarctic’; but the older, 
non-commital name is used here in order to 
emphasize that it is a definite element in the 
fauna, however arguable may be the path by 
which it entered the country. He would point 
out, as Baldwin Spencer (1896, p. 186) did 
long ago, that one cannot reasonably argue 
about its origins from groups which do not 
belong to it. Hardy (1944) has done so with 
the genus Harcophaga, and he is not alone, for 
many zoologists have endeavoured to apply 
Mathew’s quite reasonable conclusions about 
Eutherian ^ mammals to other groups which 
evolved at different periods in the earth's 
history. 


The characteristics of this element in the 
Diptera are: 

(1) Its members are relatively primitive; 
many lower Nematocera, many lower 
Brachycera, few Cyclorrhapha. This 
holds also within families; genera 
which have retained annectant stig- 
mata frequently belonging to this 
element, whereas more specialized 
genera belong to other elements. 

(2) All are found in Australia and southern 
South America (Patagonia, Chile), and 
some also in New Zealand. Some ex- 
tend along the Andean chains and are 
widely distributed in Holarctica. They 
are not represented in the Oriental 
Region and rarely in the Ethiopian. 
These wider distributions do not 
matter — they can be used with equal 
ingenuity in argument by either side 
— the essential characteristic of the 
group is the Australian-South American 
relationship. 

(3) In Australia, they occur predominantly 
in the south (Tasmania to southern New 
South Wales), with a tongue extending 
up the Dividing Range, and varying 
degrees of overflow further afield, as 
will be indicated later. They occupy, 
in fact, the Bassian province, which, 
however, they share with a few ancient 
autochthones and a sprinkling of later 
invaders. 

(4) In the south and in high country the 
adults are on the wing in summer; 
on the coast further north they are 
restricted to the spring. At Sydney, 
for example, Diptera collected in the 
spring are predominantly Bassian, in 
summer predominantly Indo-Malayan. 

The genus Prlrcorhynchus is a perfect 
example of this faunal element, having all the 
stigmata listed above. Its evolution as a group 
has clearly been slow, although recent speci- 
ation within the group (which is not the same 
thing) has been quite vigorous. I believe that 
the weight of evidence points to the entry of 
this Bassian element into Australia from the 
south (Mackerras and Puller, 1948), but the 
arguments need not be recapitulated here, 
because we are concerned only to define its 
reality as a distinct element with well-defined 
facies, distribution and affinities. 
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3. Lemurian 

Harrison adduced zoogeographical evidence 
that some animals entered Australia from the 
north during the Pliocene. They spread like 
the later Indo-Malayan element, but may be 
recognized by their restricted extra-limital dis- 
tributions. There appear to be a few examples 
of this ‘Lemurian’ element in the Diptera. 
Thus, the writer has previously (1927) sug- 
gested that Group B of the mosquito sub- 
genus Ochlerotatus — which occurs in the Neo- 
tropical Region, in islands to the north of 
Australia, in the north-eastern part of the con- 
tinent, and in New Zealand — may belong to it. 
A few Tipulid genera and the Bombyliid genus 
Lomatia are other possible instances, as may 
be some of the Cyclorrhapha. 

4. Indo-Malayan 

This element is as well defined as the 
Bassian, and is even more abundant. It 
includes a great assemblage of relatively recent, 
successful insects, which entered Australia 
from the north during the Pleistocene, domi- 
nate the Torresian province, and overflow quite 
widely beyond its limits. In the southern part 
of their range, adults are found to be active 
particularly during the hot months. Anopheline 
mosquitoes, the Tabanid genus Silvius, the 
Calliphorid genus Chrysomyia and a host of 
otners could be quoted as examples. The 
element is so well recognized, and ite path of 
entry into Australia so generally accepted, that 
one need say no more about it. 

5. The Eyrean Province 

We cannot speak of the occupants of this 
area as an element, because, as Tate pointed 
out, its fauna is constituted by an adaptable 
minority from the elements already considered. 
Two examples may be given, one northern 
and one southern. Musca vetustissima Walk, 
belongs to a group of flies which is widespread 
in the hotter, drier parts of the world; It is, 
in fact, diflacult to distinguish in appearance 
and behaviour from M. sorhens Wied. which 
plagued the troops in the Western Desert. It 
was not an introduction, for it is recorded that 
it met Dampier in swarms when he flrst landed 
on our continent. It is the dominant insect 
of the dry interior, and its ecology is still a 
mystery. 

The second example is Auatrosimulium 
pestilena M. and M. Derived from southern 


ancestors which lived in cool, rippling moun- 
tain brooks, it has become adapted, not only 
to thrive in the turbulent, muddy waters of 
flooding western streams, but to lie up in some 
drought-resistant stage, sometimes for years, 
until flood waters come down again and permit 
it to complete its cycle. Desert animals are 
widely known for their striking adaptations, 
and the Diptera are not the poorest of them. 

6. Some Individual Examples 

It is a striking fact that, whatever group of 
lower Diptera one studies, one finds < amples 
of the southern and northern elements clearly 
distinguishable from one another. The lowest 
Nematocera and Brachycera are either indeter- 
minate (Trichoceridae, Bruchomyiinae) or 
southern (Tanyderidae, Chiromyzlni, Peleco- 
rhynchidae) ; but the next step up in evolution, 
so to speak — those which have become some- 
what more specialized and have undergone a 
reasonably wide adaptive radiation — show the 
characteristics mentioned. Thus, in the mos- 
quito genus Aedes, the subgenus Finlaya 
(amongst others) is northern, one section of 
Ochlerotatus is southern, and the other section 
possibly Lemurian. In the Tabanidae, Scaptia 
is southern and Silvuis northern; while within 
the single genus Tahanus, the hairy -eyed 
species (broadly) are southern, the bare-eyed 
are northern. In the Nemestrinidae, Tricho- 
phthalma is southern, Atriadops and allies 
northern, Cyclopside^i appears to be derived 
from the northern stem, and Exeretoneura 
remains ‘autochthonous’. In the Bombyliidae, 
Comptosia is southern, Exoprosopa cosmo- 
politan but clearly part of the Indo-Malayan 
element so far as Australia is concerned. 

Our recent studies of the Simuliidae have 
given similar results, and these insects have 
the particular value that their habitat is 
restricted, and the characters of the adults are 
corroborated by those of the larvae and pupae. 
The genus Cnephia is widely distributed in the 
Holarctic Region, has one Ethiopian species, 
and none in the Oriental Region: it is well 
developed in Chile and Patagonia, and is 
represented by two distinct groups of species 
In Australia. One, the aurantiacum group, is 
closely related to certain Patagonian species; 
so closely that Edwards (1931) compared the 
Patagonian C, dissimile Edw. with the Aus- 
tralian C. aurantiacum Tonn. as its nearest 
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ally. This group is typically Bassian in distri- 
bution, being found In Tasmania, Victoria, Mt. 
Kosciusko, the Australian Capital Territory, 
and the Blue Mountains in New South Wales, 
with one extension into Western Australia and 
another into south Queensland at and below 
Springbrook (2000 feet) and on Stradbroke 
Island. Most remarkable, there is a far outlier 
in a hill stream behind Cairns. 

The other (terehrans) group occurs in Vic- 
toria, South Australia, Western Australia, and 
the southern half of New South Wales west of 
the Divide. We can say no more about it, 
not because it is odd, but because we do not 
know enough. When the early stages are dis- 
covered, it should be possible to place it with 
precision. This is an example of an ‘endemic' 
or ‘autochthonous’ group, which may be so 
only because of ignorance. 

The genus Austrosirymlium is also southern, 
with two species in Chile, seven in New 
Zealand, and twelve in Australia. It shows 
the same Bassian distribution, with five species 
in Tasmania, five in Victoria, and six in New 
South Wales and the Australian Capital Terri- 
tory. It has, however, undergone a wider 
adaptive radiation, like the genus Trichoph- 
thalma of the Nemestrinidae, and has one 
species in South Australia, three in Western 
Australia, and six in Queensland, of which 
one extends as far north as Babinda and 
another (A. pestilens) at least as far west as 
Windorah; A. hantrofti Tayl. occupies an inter- 
mediate type of environment in the Burnett 
and Dawson Valleys. 

The genus Simulium stands in sharp con- 
trast with those reviewed above. It is world- 
wide in distribution, but has been subdivided 
into various groups and subgroups of species 
in different regions. The genus as a whole 
is distributed in Australasia as follows: New 
Guinea four species. Northern Territory three,* 
Queensland eight. New South Wales two. South 
Australia one, Western Australia one; none 
has been recorded from Victoria, Tasmania, or 
New Zealand, although Tonnoir examined 
these areas very thoroughly. Three groups 
are represented in Australia. S. ornatipes Sk. 
represents Edwards's (1934) subgroup D from 
Java and Sumatra, and is widely distributed 
fnom New Guinea to Perth, but api>arently 

* The islands to the north of Australia and the 
Northern Territory have not been searched inten- 
.sively for Simuliidae. 


misses Victoria. His subgroup C, also from 
the Sunda chain of islands, is represented by 
one undescribed species from Cape York, and 
probably another from the Northern Territory; 
one of the imperfectly known New Guinea 
species may belong here also. The third 
(clatfirinum) group is restricted to New 
Guinea, the Northern Territory, Queensland 
(six species), and New South Wales (one 
species, with a range from Cairns to the Blue 
Mountains). The group is distinctive, but 
clearly shares a common ancestry with the 
subgioup C noted above. 

Thus the genus SiTtiulium, in each of the 
three lines of evolution represented in the 
region, is unequivocally Torresian in dis- 
triliution and Indo-Malayan in origin. 

It is difficult to visualize how such differ- 
ences in local distribution and aflinities could 
be so clearly defined, if the different elements 
all entered Australia by the same route, even 
though at different periods in its geological 
history. This is the crucial difficulty in the 
thesis that Australia was populated from 
northern migrations only, and the writer has 
not se(m the protagonists of that thesis make 
a serious attempt to meet it. 

7. Tntroduced Specirs 

No account of the faunal elements in Aus- 
tralian Dipteia would be complete today with- 
out some mention of the introduced species. 
They are numerous in individuals, force them- 
selves on the attention of man, and declare 
themselves by their origins, their associates, 
and their distribution. A few examples only 
may be given. 

In the mosquitoes, Culex fatigans Wied. 
may well have arrived with the First Fleet. 

It is now widely distributed wherever there 
aie human settlements, except, perhaps, at the 
southern end of the continent where it may 
be replaced by a race of (7. pipiens L. It is 
interesting that filariasis appears also to occur 
on the mainland of Australia only where civili- 
zation has intruded, and to be absent from 
native communities which have relatively little 
contact with whites; so the worm, like its 
vector, was probably introduced. 

Siphona exigua de Meij. was a somewhat 
later arrival from the north. It spread slowly 
through the Northern Territory, hesitated for 
some years before the barrier presented by 
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Cape York Peninsula,* but finally broke 
through, and swept down the coast of Queens- 
land during the recent war. Its distribution 
inland is limited by the 20-inch rainfall line, 
and Its southern limit is not yet fixed. Hand- 
schin (1932), from a study of the effect of 
temperature on the growth rate of the larvae, 
concluded that its effective limit would be not 
far south of Rockhampton; others of us 
thought that it might reach the northern rivers 
of New South Wales. At the moment, Hand- 
schin appears to be more nearly conect. 

Lucilia cuprina Wied. is as closely associated 
with sheep as S. rxigiia is with cattle, and is 
of considerably greater economic importance. 
There are many additional economic Diptera, 
and a considerable number of others which 
are of no importance and therefore not noticed. 
The laige Stratiomyiid. Hennctia illucens 
Latr., is an example of these. It is quite 
common in Brisbane, but the writer does not 
think that anyone knows where it came from. 
The ti'affic is not all one way, for an Aus- 
tralian Stratiomyiid. Metoponia rubriceps 
Macq., has recently appeared in California 
(Kessel, 1948), and it will doubtless increase 
as methods of ti ansport continue to improve. 


Conclusion 

This review makes no pretence to be exhaus- 
tive, nor doc^ it offer any new solution to the 
problems of distribution. It does, however, 
attempt to show that the Diptera present the 
same series of problems as have been studied 
in larger groups, that the same sets of dis- 
tributional phenomena are repeated again and 
again throughout the Order, and that the bio- 
geogiaphical provinces of Tate, Hedley and 
Spencer are as sound for the Diptera as for 
the groups on which they founded them. 
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International Laboratories — II* 

The Hyhan Amazon 

The International Institute of the Hylean 
Amazon was created in May 1948 by a con- 
ference (called jointly by Brazil, Peru and 
UNESCO) which was held in Iquitos, Peru. 
The Final Act of the Conference was signed 
outright by France, and ad referendum, by 
Bolivia. Brazil. Colombia. Ecuador, Holland, 
Italy, P(*i'u and Venezuela. Observers from 
U.S.A. and the United Kingdom also stated 
that they would study waj^s of bringing about 
active participation by their countries. The 
seat of the Institute was established at Manaus, 
Brazil, and it was agreed that centres of study 
should be ('stablished at Belem (Brazil), 
Iquitos (Peru), San Fernando de Atabapo 
(Venezuela). Riberalta (Bolivia), Archidona 
(Ecuador) and Sibundoy (Colombia); the 
work of the Institute being carried out over 
the Amazon field itself. 

The term ‘Hylean’ is derived from the Greek 
vXr], wood: it refers to a region of about four 
and a quarter million square miles, mostly of 
demse tropical forest, with a population of 
almiit 200000 which lives on the banks of the 
rivers. Large portions of the region are quite 
unexplored, and such explorations as have 

* Continued from This Journal. 125. 
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taken place have not been preserved, co- 
ordinated or followed up by a central body. 
Possible projects of the Institute were sug- 
gested as: 

(a) pedology and physical geography; 

(ft) overall botanical exploration; 

(r) census of fauna, with reference collec- 
tions; 

(d) termites and ants (study and control) ; 

(e) rational development of forestry; 

(/) survey of structure of type rural 
communities ; 

(g) mobile teams with modern equipment 
in fundamental education (study of 
possibilities) ; 

(h) study of population decline; 

(i) folk-lore, arts and crafts, language. 

In addition to the services of its Latin 
America Field Science Co-operation Office (This 
Journal, 11, 43, 1948), UNESCO made pro- 
vision for expenditure from its funds of 
$56000 during 1948, on the understanding that 
it would have no financial commitment beyond 
1948. The initiating conference proposed a 
budget of $300 000 for the first year of the 
Institute, assessing Brazil $150 000. Colombia 
and Peru $40000 each, Venezuela $25000, France 
$15000, Bolivia $9000, Ecuador and Holland 
$5000 each. Following the conference, an 
Interim Commission met at Manaus, delimited 
the area, set up a secretariat and defin€Kl its 
duties. Member nations were to take over 
the finance of the secretariat from UNESCO 
in 1949.* 

It is now understood that only France and 
Ecuador have as yet ratified the Final Act of 
the establishing conference. As at least five 
signatories must ratify the act before It 
becomes effective, the foundation of the Insti- 
tute, which was expected by mid-1949, is still 
in abeyance; and the Interim Commission con- 
tinues to function. The Brazilian Government 
has advanced $36000 to the Commission to 
continue preparatory work. It is suggested 
that the chief obstacle to the functioning of 
the Institute arises from objections made by 
Defence authorities in Brazil opposing the 
penetration of their country by international 
scientists. 

* The Fourth General Conference of UNESCO, 
held at Paris in 1949, provided for an agreement 
with the I.I.H.A. to assure close co-operation 
between tfle two bodies, with UNESCO assistance 
in projects related to UNESCO’s programme, with 
interchange of Information and of staff, and with 
maintenance of common service and facilities. 


High’Altitude Research 

The proposal to establish hlgh-altltude re- 
search stations was considered by a special 
conference convened by UNESCO at Interlaken 
in 1948 (This Journal, 11, 160). It was there 
agreed that, if plans for research laboratories 
and observatories under the auspices of United 
Nations are adopted, a high priority ought to 
be given to high-altitude stations. It was 
resolved that in the meantime I.C.S.U. should 
set up a Mixed Commission to facilitate ex- 
change of information; that various organiza- 
tions should be urged to give moral and 
financial support to the proposal; that existing 
stations should be organized into a network; 
and that travelling expenses should be paid to 
enable scientists to visit existing stations for 
research and study. No significant develop- 
ment has been reported since 1948. 

Tnstiiute of the Arid Zone 

A proposal for the establishment of an 
Institute of the Arid Zone was made by India 
in 1948 at the Third Conference of UNESCO. 
The Conference favoured the proposal, but was 
divided as to whether the establishment should 
comprise an institute of research stations, like 
that of the Hylean Amazon, or a union of 
affiliated organizations, with the function of 
co-ordinating their work and acting as a 
clearing house of information. UNESCO In- 
vited several of the international scientific 
unions to prepare reports on the proposal, and 
in August 1949 it called a meeting of a ‘Special’ 
Committee of Experts at Lake Success (taking 
advantage of the presence there of delegates 
to conferences on the Utilization of Natural 
Resources and on the Protection of Nature). 
The main Committee of Experts which was to 
be constituted by Instruction of the Third 
Conference of UNESCO met in Paris on 6-7 
December 1949. Dr. B. T. Dickson, Chief of 
the Division of Plant Industry, C.S.I.R.O.. 
attended as delegate from Australia, with Mr. 
J. B. Cummins, Chief Scientific Liaison Officer 
of the C.S.I.R.O. in London, as alternate 
delegate. 

The International Unions submitted enthusi- 
astic and ambitious reports. The I.U. Geodesy 
and Geophysics proposed a number of im- 
mediate and short-term projects, leading to 
basic projects of long-term research which 
should comprise: 
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1. Sources of Energy: solar, wind, tidal, 
oil, atomic. 

2. Sources of water: subterranean, wasted, 
salt, fresh-water bolls in the sea, arti- 
ficial rain, storage, long-distance trans- 
portation, fog and dew. 

3. Sanitation and Health: climatic and 
geophysical factors affecting disease 
and pests; dust, heat, and other limi- 
tations to habitation. 

The annual operating cost of the geophysical 
phases proposed for the programme was esti- 
mated as $770000. The I.U. Pure and Applied 
Physics, in a brief reply, mentioned the part 
to be played by physicists in research projects 
related to water and to energy; but for the 
moment proposed the employment only of a 
single qualified person to prepare a critical 
report. 

The International Union of Geography out- 
lined a programme as follows: 

I. General Principles: 

(a) Definition of the arid zone and its 
distribution. 

(b) Classification and location of sub- 
divisions. 

(c) Comparative survey of arid land 
surface characteristics. . 

id) Identification of climatic charac- 
teristics. 

(c) Investigation of the principles of 
resource utilization to include land 
use, water development and con- 
servation; and principles of ameli- 
oration (floods, sand, dust, insects, 
glare, cold, diet, clothing, housing, 
inter-group tensions and depend- 
ence). 

II. Studies of Specific Regions: 

(a) Survey of present conditions and 
trends to include natural environ- 
ments and resources, and cultural 
factors. 

(b) Programme of assistance or develop- 
ment. 

The I.U. Biological Sciences rendered a long, 
composite report under the following headings: 

I. Agricultural Use: 

(a) The physical environment. 

(b) Organism and biological environ- 
ment: to include a study of natural 
plant communities and their relation 
to climate and soil; biological 


balance of herbivores, carnivores, 
rodents, insects and vegetation; 
effects of insecticides, weedicides and 
fire upon vegetation; seed problems; 
utilization of cold desert and shrub 
areas. 

II. Ecology: 

(a) Ecological research — 

(i) Bio-meteorology and bio-clima- 
tology ; 

(ii) soil science (physics, chemistry 
and biology) ; 

(iii) erosion (biological faci rs and 
biological control); 

(iv) genetics (amplitudes of border- 
line ecotypes) ; 

(v) bio-coenology (plant sociology). 

(b) Economical aspects — 

(i) soil conservation; 

(ii) pasturing; 

(iii) agriculture; 

(iv) forestry; 

(v) relation of ecological research to 
hydraulic engineering, etc.; 

{( ) Organization — 

(i) research station network; 

(ii) mobile desert stations; 

(iii) international (university) chairs 
for ecology of arid regions. 

III. Biology: 

(<0 Bioclimatic cycles; 

(b) problems of the Sahara (inventory; 
bio-geography; biotopes, biocoenosia, 
microclimatic conditions; reaction 
of the organism) ; 

(c) desert and the human organism; 
id) future modification of traditional 

economy. 

The I.U. Theoretical and Applied Mechanics 
recommended that the objectives of an Insti- 
tute should include: 

id) Study of problems peculiar to the 
development of centres of modern 
civilization in arid zones. 

(b) Training programme to make the 
results of studies, and methods of 
their application, available to scien- 
tists and technicians. 

(c) Educational programme for inhabi- 
tants of arid zones. 

id) Exchange of ideas between research 
organizations, including existing 
organizations and the new institute. 
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This Union recommended that the general scope 
of the activities of the Institute should com- 
prise study of the following problems: 

1. Water and Power Supply and Usage, 
to include protection from water erosion 
and wind erosion. 

2. Agricultural p)oblems, to include soil, 
land selection and utilization, suitable 
plants and animals, special production 
methods. 

3. Problems of human occupation. 

It recommended that the Institute should be 
made up of a Basic Research Centre, close to 
existing science research in a highly industria- 
lized country, and Field Stations in arid zones 
of different characteristics, with ciiculation of 
staff between all of these. 

The Australian National Co-operating Body 
for Natural Sciences met in November 1949 to 
brief Dr. Dickson before he attended the Com- 
mittee of Experts. The N.C.B. was of the 
opinion that the first step should be the estab- 
lishment of a modest clearing-house within the 
UNESCO secretariat, with an annual budget 
between £10000 and £20000; to be followed by 
specific surveys made by international teams 
in various countries. The N.C.B. urged that, 
as the Member States would have to provide 
finance, the Institute should be comprised of 
governments rather than of non-governmental 
scientific organizations;* and that care should 
be taken that work on the project done within 
the boundaries of a Member State should be 
done at the expense of that State, in so far fis 
the State might be able to affoicl it. 

The Committee of Experts was constituted 
of delegates from the United Kingdom, U.S.A., 
Prance, India, China, Australia, Israel, Turkey, 
Biazil and Egypt, together with observers from 
the United Nations and its specialized agencies, 
and from the International Scientific Unions 
and other significant bodies. The experts from 
the United Kingdom, Australia, Prance and 
Israel opposed the establishment of an ‘insti- 
tute’ for reasons which included lack of per- 
sonnel and of finance, whereas, in the early 
stages of discussion, the experts from India, 
French Morocco and French Sahara pressed 
very strongly for an institute. The Committee 
eventually; recommended that an International 
Council should be set up to study the scientific 

•See below, page 165. 


and technical problems and resource develop- 
ment of arid and semi-arid areas; to have 
among its objectives the collection, collation 
and dissemination of research information; the 
preparation of a directory of relevant personnel 
and institutions; the exchange of personnel; 
the arrangement of conferences and symposia; 
and the study of possible programmes and 
means of basic and applied research. It was 
anticipated that this Council, which should be 
small in number and should be situated in a 
main centre, might perhaps operate for five 
years before any further step would be taken 
for the establishment of an institute. The 
proposals were strongly opposed by the United 
Nations observer, who appeared anxious to 
secure a definite establishment; their trend 
was very largely due to the advocacy of the 
Australian delegate. They will be submitted 
at Florence, in May 1950, to the Fifth Con- 
ference of UNESCO. 

International Computation Centre 

("onsideiation of the possibility of an Inter- 
national Computation Centre, and of plans for 
its establishment, was resolved at Beirut by 
the 1948 Conference of UNESCO. To avoid 
the cost of summoning a committee of experts 
to report upon the proposal, the secretariat 
referred it to the National Research Council 
of U.S.A., which had initially been responsible 
for instigating it. A sub-committee from the 
N.R.C., under the chairmanship of Harlow 
Shapley, rendered a report to UNESCO in July 
1949. It recommended that an ‘International 
Mathematical and Statistical Consulting Centre’ 
should be established, preferably located in 
one of the smaller countries of Europe (to 
stress its international character) and in a 
university town (for proximity to library and 
staff). The Centre should not instal one of 
the ‘large’ calculators, for reasons which 
include the present incomplete evolution of 
such instruments and the fact that they are 
(or will be) otherwise available in govern- 
mental institutions. Although the resident staff 
of the Centre would undertake ‘routine’ com- 
puting, the more important part of the project 
would be ‘research’ computing, for which the 
investigator himself would attend the Centre. 
The institution should serve as a counsellor in 
the design of Investigations, in the setting up 
of problems for computation, and in the carry- 
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searches. Its fields of service would include 
physics, mathematics, astronomy, general bi- 
ology, public health, sampling, agriculture, 
fisheries, forestry, and various biological and 
economic researches. 

The report of the N.R.C. committee recom- 
mended that, in addition to housing conference 
looms and library, the Centre should be fur- 
nished with twenty ‘desk’ calculators of various 
capacities; punch-card equipment; one or more 
digital calculators built to order; and (if 
possible) a small differential analyser. The 
expense of inauguration, in addition to housing, 
might be $75000. The annual budget might 
include $50000 for resident staff, $50000 for 
research fellowships for a visiting staff of 
from twelve to twenty a year (a large pro- 
portion on short-term appointments), $50000 
for maintenance and improvement of equip- 
ment, and other items bringing the annual 
total to $175 000, to be attained only after the 
first five years. A proposal that an inter- 
national committee should he set up for the 
careful study of 'this project in international 
co-operation’ will be submitted at Florence, in 
May 1950, to the Fifth Conference on UNESCO. 

Cou elusion 

Following a long discussion upon the pro- 
posals for establishing the International Com- 
putation Centre, the Australian N.C.B. for 
Natuial Sciences, at its meeting in March 1950, 
resolved : 

that it is undesirable to set up international 
laboratories except wiien ohjecta cannot be 
achieved through national bodies acting 
either independently or in collaboration; 
that, in the event of a decision to sot up an 
international laboratory, it should be placed 
under the aegis of one of the established 
international organization of pure and 
applied science.* 

It is evident that motives prompting pro- 
posals for the establishment of international 
laboratories and institutions are very mixed. 
Representatives of the United Nations Organi- 
zation have appeared at times to be uiging 
proposals merely as a means of attaining inter- 
national co-operation as such, and to be con- 
sidering the immediate accomplishment of 
establishment as the chief factor to be desired. 

* This latter recommendation may be compared 
with that made I>.v the same body three months 
before, regarding the Institute of the Arid Zone, 
reported above. 


11)5 

Scientists from less-developed countries have 
appeared (as in connexion with the Amazon, 
High-Altitude, and Arid Zone proposals) to be 
motivated, quite understandably, by a desire 
to bring strong scientific resources and activity 
into their own countries. Others who have 
furnished reports upon proposed projects may 
have been carried away by fervour for their 
own field of science, believing that they had 
at last encountered a hope of pouring material 
nourishment, as well as enhanced spiritual 
interest, into its life. On the other hand, it is 
evident that proposals for internatlop' 1 scien- 
tific projects have met with hesitadon or 
opposition arising from fear of, or resentment 
at, interference with existing institutions, In- 
cluding the possible dissipation of material 
and personal resources, and in some cases from 
fear of damage to national prestige, or of 
imperilment to national security. It has also 
been suggested that international laboratories 
.should deal only with basic problems, and not 
wdth applications which might involve them 
in complications of patents and commercial 
interests. 

Among those consulted by the United Nations 
in 1946-1947, Louis Bourgoin (Director of the 
Research Centie, Polytechnical School, 
Montreal) stated that ‘the fact that an inter- 
national spirit without ulterior motives does 
not exist; the individual pride of investigators 
which is partly legitimate; national pride 
w'hich may easily become the sum of individual 
prides . . . ’ were among obstacles to the 
establishment of an international organization 
for general research. Another Canadian stated 
that ‘until the idea of international co-operation 
is more fully developed among the nations of 
the wmrld, the spirit of research can be more 
effectively fostered in national organizations’. 
Karl T. Comptx)m, of the Massachusetts Insti- 
tute of Teclinology, stated: 

Tile major lequirement of any under- 
taking of this sort would be the assembly 
of competent experts. ... I believe that 
research scientists are likely to accept 
positions in the places where they believe 
the best opportunities for creative pro- 
fessional work will be available. Con- 
sequently, if international research labora- 
tories are to be established, they would have 
to offer professional opportunities as good 
as, or better than, those which are offered 
by universities or industrial research labora- 
tories or governmental bureaux which now* 
command their services . . . 
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The project would be doomed to failure 
unless it could be entered into with such 
support and enthusiasm as to make a 
position in such a laboratory attractive to 
the scientists of the greatest competence. 
In some fields, such as medicine, this might 
be difficult because of the competition of 
some of the fine medical schools and re- 
search laboratories. ... In other fields, like 
meteorology or astronomy or oceanography, 
I believe the competition would not be so 
severe and perhaps there would be a better 
opportunity for real success. 

In any case it would seem best to con- 
centrate the initial resources into a few 
very important fields where the opportunities 
seem to be greatest, and to do a really fine 
job in those fields. 

Albert Einstein (at the Institute of Advanced 
Studies, Princeton) gave the following state- 
ments, in the course of his replies to questions, 
when consulted upon the subject by a repre- 
sentative of the United Nations: 

There is probably no more urgent and 
indispensable institute to be set up under 
truly international and impartial auspices 
than a great centre of sociological studies 
... to establish a better understanding 
among nations. . . . Social studies of this 
kind are to be pressed forward with the 
utmost eagerness, for it is first in the minds 
of men that the conditions of a true inter- 
national co-operation are to be sought; 
scientific and technical progress would mean 
little to mankind otherwise. 

One should plan with the greatest caution 
for central laboratories or Institutes in fields 
of scientific research, particularly as an 
institution of this sort may be brought 
under the influence of only one or two men 
with their own views, and too strict a dis- 
cipline would do more harm than good to 
scientific work. 

All the history of science shows that it 
is not through organization and planning 
that the great advances were achieved: the 
mind of some individual must get the spark, 
and, finally, the freedom of work of the 
individual scholar is the main condition of 
scientific progress. Organization is a poor 
instrument to find out new ways and means. 


Animal Ecology 

L. C. Bmoil* 

Pbtnciples Animal Ecology. By W. C. 
Allee, A. E. Emerson, 0. Park, T. Park 
and K. P. Schmidt. (Philadelphia: W. B. 
Saunders Co., 1949. 837 pp., 263 text-figs. 

7" X 10^) Price, £6. 13s. 


* L. C. Birch, Department of Zoology, University 
of Sydney, 


Within the last decade particularly, animal 
ecology has become a science in its own right. 
There was a period in its history when the 
wood could not be seen for the trees. That Is 
the danger of any new science progressing on 
a wide frontier in search of principles. It is 
appropriate that this long-awaited text on 
animal ecology has incorporated the word 
‘principles’ in its title, since it is the first text 
on the subject which has formulated clearly 
the many emerging principles of the new 
science. It is not an injustice to previous 
texts to say that they were either largely 
concerned with one or two principles of par- 
ticular interest to their authors or else were 
inadequately integrated collections of facts. 
There will be less excuse for ecologists getting 
lost in the woods now that this book has 
appeared. 

No one author could have achieved what the 
Chicago ecologists have succeeded in doing. 
The five authors have been closely associated 
for many years in making Chicago one of the 
great centres of ecological investigation in 
the modern world. It may seem strange to 
Australians that the central Industrial city of 
the Middle West should foster a school of 
ecology; but it was the sand-dunes of the 
southern end of Lake Michigan which inspired 
Cowles of Chicago to develop for the world 
the principles of plant succession. Shelford 
later on discovered the tiger-beetle succession 
in the same area. It was from the Middle West 
that Clements went out to investigate the 
ecology of the prairies. Historically, the 
setting is appropriate; so too is the intellectual 
environment of Robert Maynard Hutchin’s 
University. 

Whoever reads Prindjjlrs of Animal Ecology 
must be impressed with the scholarship which 
its authors show over a tremendously wide 
field of modern biological investigation. Source 
material is drawn from practically every 
branch of biology. The authors have been 
generous in their appraisal of historical eco- 
logy. They have shown how many studies 
which are regarded as essentially modern have 
their roots well in the past. The historical 
perspective both of the introductory historical 
chapter and in the book as a whole adds 
greatly to its capacity to Inspire the reader. 
Much painstaking research has been put into 
the preparation of this history of ecology. 

A central theme runs through the thirty- 
five chapters of the book. It is the realization 
of the population as an ecological unit and as 
an evolutionary unit. There was a stage in 
the development of animal ecology when the 
individual animal was isolated in the labora- 
tory and subjected to all sorts of changes in 
the physical and chemical environment as 
though that constituted the sum total of the 
animal’s ecological relationships. The recog- 
nition of the population as well as the 
individual, as an ecological unit, is a funda- 
mental advance which is fully documented in 
this new text. The population, whether uni- 
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specific or mullispecific, is viewed as a bio- 
logical entity. It has a history. It is the 
population which is selected in evolution. It 
is the population which is adapted to its 
environment. The story reaches its climax in 
the final chapters specifically devoted to eco- 
logy and evolution. 

The thirty-five chapters are divided between 
five major sections. Section I concerns the 
history of ecology to which reference lias 
already been made. Section II, analysis of the 
environment, covers the more specifically 
physiological aspects of ecology The effects of 
single factors such as heat, light, currents, 
gravity and biotic factors are all considered 
in separate chapters. Tliis provides the setting 
for the more distinctive remaining sections, on 
Populations, the Community, and Evolution. 
Seven chapters on populations bring together 
much material which has hitherto been 
scattered and unintegrated. Principles are 
illUBtrat€^d with examples from Protozoa to 
Man. One of the important contributions of 
this section is tlie discovery of principles and 
procedures which are applicable not only to 
insects or to man but to the gamut of the 
animal kingdom. Profe.ssor Thomas Park 
presents in this section an impartial account 
of the various schools, both ‘biotic/ and 
physical’ which have from time to time 
engaged in violent controversy. In a sense 
tliis leaves the reader unconvinced as to the 
truth of any one school; but there is probable 
wisdom in such an approach, since it repre- 
sents tlie state of our present knowledge on 
tlie difficult subject of population balance and 
control. 

A fresh conception of the community is 
offered by Professor Orlando Park in the six 
chapters of Section IV. Here is a lucid account 
of modern conceptions of community ecology 
without extensive use of an elaborate ter- 
minology which, as the authors remark in the 
preface, helped to implant the facetious defi- 
nition of ecology as that phase of biology 
primarily abandoned to terminology! Strati- 
fication of the community and periodism or 
cyclic changes are discussed in separate chap- 
tejs. Perhaps the most stimulating chapter 
in this section is on community organization 
and metabolism; the concepts of food chains, 
food webs, pyramids of numbers, and biomass, 
lead on to a development of community ener- 
getics or tlie transformation of energy through 
the various trophic levels. At this level ecology 
becomes both complex and speculative. Park 
is well aware of the many difliculties in such 
a study and gives a timely warning that a 
simple food chain is rarely found under natural 
conditions; a point which is amply documented. 
Ecological succession is discussed primarily 
from a botanical point of view. This recalls 
a remark once made to the reviewer by the 
British ecologist, Charles Elton, that ecologists 
have difficulty in identifying any successions 
dependent primarily upon animal rather than 
plant activity. 


Professor Emerson, the author of the final 
section, Ecology and Evolution, has had a pro- 
found influence on evolutionary thought 
through his writings and through his students 
in Chicago and as an able interpreter of 
Professor Sewall Wright of the same depart- 
ment. Now. for the first time, his original 
thought is brought together for the benefit of 
a wider community of biologists as well as 
those in his own country. The main factors 
influencing evolution, genetic variation, isola- 
tion and natural selection are discussed in 
turn. The treatment of the way m which 
environment influences a selective pi ssure on 
liereditary mechanisms has an origiuaiity about 
it. There is a great deal in these chapters 
which will siimulate genetical and ecological 
discussion, particularly the three conceptions 
‘habitat isolation’, ‘biotic barriers’, and the 
inter-species system as an evolving unit. Dis- 
agreeing with Ernst Mayr, Emerson develops 
a case for habitat (ecological) isolation as 
initiating a proce.ss of speciation in certain 
instances. The reviewer finds his examples, 
which include tlie evolution of Mexican blind 
cave fish and variation in the gall wasp Cynips^ 
particularly convincing. He has a strong case, 
too, in the insistence that partially isolated 
populations often show differences in gene 
frequency; selective pre.s.sure guiding these 
populations to ecologic adaptive divergence. 
Emerson maintains that there is much evidence 
to support the ‘biotic barrier’ concept, namely, 
that the integration of a natural community 
may be so closely knit as to offer a barrier 
to invading animals from outside the com- 
munity. Competition with ecologically equiva- 
lent species is legarded as the most likely 
major biotic hairier in many cases. The 
evolution of inter-species integration is bril- 
liantly handled, using parasitism and mutual- 
ism as simpler introductory examples. Most 
readers will find a gieat deal that is new to 
Hum in Emerson’s discussion of Adaptation, 
particularly the evolution of behavioural adap- 
tation in which he hiniself has made a special 
contribution to his life-study of termites. The 
terms of morphological evolution, such as sym- 
metry, replication and homology, are applied 
with new meaning to behavioural evolution. 

Principh's of A nimal Ecology is primarily a 
monumental treatise of a particularly strong 
school of animal ecologists in Chicago. Despite 
its size there are, of course, omissions of some 
important fields. The absence of a discussion 
of diapause (an impoi tant adaptation in many 
Australian species) and acclimatization (of 
equal importance in fresh-water fishery studies 
in Canada) are not to be regarded as inadver- 
tent omissions. The authors have concentrated 
their attention on the fields of study in which 
Chicago has become distinguished; in itself 
an extraordinarily wide field of modern ecology. 
This obvious i>olicy in the book as a whole has 
resulted in the production of an authoritative 
work of the highest quality. Ecologists will 
find this a contrast to some earlier texts which 
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suffered from superficiality through the author’s 
lack of direct acquaintance with some of his 
material. 

The bibliography contains nearly three thou- 
sand references. The index is thoroughly satis- 
factory. The numerous line drawings and 
photographs are all clear and the presentation 
as a whole is in keeping with the quality of 
the contents. 

Zoologists both ‘pure’ and ‘applied’ will find 
Principles of Animal Ecology the most authori- 
tative work now available for reference and 
for teaching purposes. A widespread use of 
this book in Australian zoology departments 
might herald the day when animal ecology is 
accorded a recognition comparable to that 
which it receives in zoology departments 
overseas. 

A National Calibration and 
Testing Service 

Thk National Association of Testing Authori- 
ties is a voluntary association of calibration 
and testing authorities formed to assist mem- 
bers’ laboratories to fulfil the needs of industry, 
commerce, and Commonwealth and State 
Governments. Such laboratories, while retain- 
ing their autonomy and continuing their 
normal functions, are authorized to endorse 
test certificates to show that the tests have 
been conducted by competent staff and on sound 
lines as approved by the Association. NATA 
aims to promote the recognition of these labora- 
tories as impartial authorities whose test 
certificates will be accepted throughout Aus- 
tralia. 

NATA was constituted in 1947 with the full 
support of the Commonwealth and all State 
Governments; the Commonwealth Government 
agreeing to finance its administration. The 
Commonwealth Scientific and Industrial Re- 
search Organization acts as liaison between 
NATA and the Commonwealth Government. 

In 1937 the need for an adequate calibration 
service and a national testing authority was 
stressed by a committee with wide industrial 
representation appointed by the Common- 
wealth Government to report on testing and 
research for secondary industry. A number 
of recommendations from the committee were 
put into effect before World War II; but others, 
including the provision of a national calibration 
and testing service, were delayed by the onset 
of hostilities. NATA was formed when these 
proposals were revised in 1945, at a conference 
convened by C.S.I.R. (now C.S.I.R.O.). 

Member ship 

Membei^hip of the Association is voluntary 
and is open to Commonwealth and State 
Departments, to private firms, and to other 
organizations and persons operating testing 
laboratories. The organizations* laboratories 


must be approved by NATA for registration 
before membership is granted. Membership of 
NATA does not imply that a laboratory must 
undertake public testing. 

Objects 

The objects of the Association include the 
organization of a national service to provide 
calibration and testing facilities for industry, 
commerce, and governments, by the registra- 
tion of existing laboratories on a voluntary 
basis; ensuring that testing equipment is 
calibrated in terms of the Commonwealth Stan- 
dards of Measurement ; the adoption of uniform 
methods of test; and generally the encourage- 
ment of the use of calibration and testing 
facilities in Austialian industry. 

Council and Executive Committee 

A Council administers the affairs of the 
Association. It comprises representatives of 
the Commonwealth and of each State Govern- 
ment, the Associated Chamber of Manufactures, 
the Standards Association of Australia, and 
the State (kmimittees of the Association, 
together with members co-opted because of out- 
standing scientific qualifications. The Executive 
Committee of this Council comprises the chair- 
man, the vice-chairman, the representative of 
the Associated Chambe)* of Manufactures, and 
two other members of Council elected by the 
Council. 

^tate Committees 

In each State, a State Committee has been 
formed to advise the Council on NATA affairs 
within that State. The State Committees have 
been accepted by State Governments as advisers 
on all matters affecting public testing. Each 
State Committee consists of a State Govern- 
ment representative, representatives elected by 
the registered laboratories within the State, 
a representative of the Chambers of Manu- 
factures, a representative of employees, and a 
representative of the Standards Association of 
Australia. The State Committees may also 
co-opt, as members, persons with special quali- 
fications. Through the State Committee and 
their representatives on Council, registered 
laboratories will take an active part in the 
affairs of the Association. 

Registration of Laboratories 

NATA is accepting applications for regis- 
tration in the following fields of testing: 

1. Metrology 

2. Mechanical Testing 

3. Electrical Testing 

4. Photometry 

5. Temperature Measurement 

6. Industrial Radiography 

7. Chemical Testing 

8. Biological Products Testing. 

A separate application is required for each 
field of testing. Application forms and infor- 
mation on the classes of tests and calibration 
for which registration may be granted in each 
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field of testing (for example, in chemical test- 
ing the classes of tests Include foods, rubber 
materials, and agricultural products) may be 
obtained from the head office of the offices of 
the State Secretaries of NATA. 

The Council of the Association has appointed 
a Registration Advisory Committee tor each 
field of testing. These Committees, which com- 
prise specialists in the various fields, have 
determined the standards of staff, equipment, 
and laboratory practice required if registration 
is to be granted. The Committees, with the 
aid of assessors, investigate the staff, equip- 
ment, and laboratory practice of applicant 
laboratories for compliance witli these stan- 
dards. The names of the assessors visiting an 
applicant laboratory will be submitted to the 
laboratory. The Registration Advisory Com- 
mittee makes a confidential report to the 
Council of NATA on the laboratory, with 
recommendations for or against granting regis- 
tration, and in the latter case may recommend 
the steps to be taken by the laboratory to 
qualify for registration. 

Registration is only granted for specified 
classes of testing and calibration, and is sub- 
ject to the laboratory agreeing to abide by the 
requirements of the Constitution and Regu- 
lations of the Association. Registered labora- 
tories must notify the Association of any 
change in the conditions under which regis- 
tration was granted; for example, alterations 
to major items foi* testing equipment and 
changes in the responsible staff of the labora- 
tory. The Association reserves the right to 
re-examine any registered laboratory. 

Test Certificates 

Registered laboratories may, if they so 
desire, use the emblem of the Association on 
test certificates for classes of test for which 
registration has l>een granted, together with 
the statement: 

Til is laboi atory is registered by the 
National Association of Testing Authorities, 
Australia, for the classes of test herein 
leported. 

This endorsement is an assurance that the 
tests have been conducted by competent staff, 
and on sound lines approved by the Association. 

Information on NATA 

Further information on NATA and the regis- 
tration of laboratories may be obtained from 
the head office of NATA at 16 Wylde Street, 
Pott’s Point, Sydney. 


The Colonial Research Service* 

A Colonial Research Service is this year to 
be established to operate within the parent 
body, the Colonial Service itself, which already 


• Prom matter compiled by Kenneth Bradley, 
author of Diary of a District Officer, and supplied 
through the United Kingdom Information Office. 


includes functional services such as the Colonial 
Administrative Service, the Colonial Medical 
Service, the Colonial Education Service and 
others. The formation of (he Colonial Re- 
search Service is evidence of the important 
place which research has taken in colonial 
administration since the end of World War II. 
Before 1939, several colonial institutions were 
at work, partly or wholly devoted to research; 
among them were the Institute for Medical 
Research in Malaya, the Imperial College of 
Tropical Agriculture in Trinidad, the East 
African Research Station at Amanii in Tan- 
ganyika, and the Rhodes-Invingstone Ii ditute 
in Northern Rhodesia. Under the Colonial 
Development and Welfare Act of 1945, one 
million pounds was to be set aside for research 
in each of tlie next ten years; then came the 
setting up of a Colonial Research Council by 
the Colonial Office, together with committees 
on the various branches of research, to advise 
on general policy and to co-ordinate the 
numerous re.search .schemes included in develop- 
m(‘nt plans. 

By Marcli 1949 over three hundred schemes 
had been appioved, trained staff and materials 
were coming forward, and the annual allocation 
of one million pounds under the Act had to be 
increased to two and a half million pounds. 
Research now being carried out or planned in 
the Colonies include agriculture, veterinary 
science, fi.sheiies, medicine, forestry, the social 
sciences (anthropology, sociology and linguis- 
tics), and economics. One characteristic 
common to all of the research schemes is that 
they are practical, each designed to provide 
one much -needed answer. Their organization 
everywhere follows the same general pattern: 
the inv(‘stigations are carried out either at 
special research institutions which are being 
built in the Colonies, or — and this applies 
particularly to research in the social sciences — 
by experts who are granted Fellowships to 
visit the areas concerned. 

The ininiinum qualifications for appointment 
to the Colonial Research Service will normally 
l>e a good honours degree of a recognized 
Commonwealth university, and two years of 
post-graduate training, or of approved experi- 
ence in scientitic research. For officers engaged 
in medical research, the requirement is a 
medical qualitication registrable in the United 
Kingdom; f(jr officers engaged on veterinary 
research, a veterinary qualification also regis- 
trable in the United Kingdom. 

The object has been to create a Service with 
salary and standards comparable to those for 
research workers in Britain, which will offer 
the I'esearch worker an opportunity of earning 
a continuous pension whether he spend all of 
his career in the Colonial Empire or only part 
of it. For research workers other than medical 
workers the basic salaries are identical with 
those laid down for the United Kingdom Scien- 
tific Civil Service; for medical research workers 
the scales are those approved by the Medical 
Research Council of Great Britain. la addition 
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to basic salary, an overseas research allowance 
is paid to compensate the worker for living 
abroad and to bring his total emoluments up 
to Colonial Service levels: this allowance varies 
from region to region. A Colonial Super- 
annuation Scheme is in process of being drawn 
up to provide superannuation on a contributory 
basis. 

The new Service will, of course, include 
otRcers in other branches of the Colonial 
Service who have been engaged on research 
work and are recommended by Colonial Govern- 
ments. Like every other branch of the Colonial 
Service, it is open to properly qualified students 
from every nation and colony in the Common- 
wealth. 


Stratigraphic Nomenclature 

H, G. Rackiati* 

At the Perth (1947) Meeting, the Australian 
and New Zealand Association for the Advance- 
ment of Science agreed to set up a Standing 
Committee on Stratigraphic Nomenclature. 
The Constitution of the Committee is given in 
This JoTTUNAL, 10, 104, 1948. A summary of 
the events which preceded the setting up of 
the A.N.Z.A.A.S. Standing Committee on Strati- 
graphic Nomenclature is given in an earlier 
issue of This Journal, JL 7, 1948. 

The membership of the Committee is: 

emland — Doi othy Hill,® C. C. Morton'* 
South Wales — Ida A. Brown,*, C. St. J. 
Mulholland" 

Victoria — C. Teichert,* D. E. Thomas'* 
Tasmania — S. Wan'en Carey," H. G. W. 
Keid'* 

South Australia — Douglas Mawson,* S. B. 
Dickinson’’ 

Western Australia — Rhodes W. Fairbridge,* 
J. H. Lord'* 

Commonwealth — H. G. Raggatt (Acting- 
Secretary)! 

Co-opted — Martin F. Glaessner*" 

Members distinguished by the symbol 
"represent the State University; 
'’represent the State Geological Survey; 

'' represents geologists other than those 
employed by universities and official geo- 
logical surveys. 

It has not been possible for the Committee 
to meet, but the Acting-Secretary has been in 
touch with members orally or by correspon- 
dence. Several drafts of the proposed Code 
based in the first place on that prepared by 
Glaessner, Raggatt, Teichert and Thomas 

♦ H. G. Raggatt, Acting Secretary of the 
A.N.Z.A.A.S. Standing Committee on Stratigraphic 
Nomenclature ; Director, Bureau of Mineral Re- 
sources, Geology and Geophysics, 485 Bourke 
Street, Melbourne C.l, Victoria. 

t Assisted by M. A, Condon, who spent consider- 
able time studying literature and critically examin- 
ing the wording of the Code. 


(This Journal, 11, 7-9, 1948) have been circu- 
lated and discussed formally or informally, so 
that the views of most Australian geologists 
concerning it are known. 

As a result of this discussion the Committee 
has approved a Code and procedures which it 
recommends should be put into use forthwith. 
The Code is set out under numbered para- 
graphs to be known as Articles. In general 
each Article consists of two parts — a Rule 
(which is printed in italics) and a Comment 
by way of explanation or amplification of the 
Rule. Because the Code must stand the test 
of practical use and may therefore be modified 
from time to time, comment has been kept to 
a minimum. 

At the end of the Code is set out the pro- 
cedure which the Committee recommends 
should be followed to ensure its uniform 
application throughout Australia and the 
Territories. 

Australian Code of Stratigraphic 
Nomenclature 

1. Intkopuution 

1. To eoeer the practical needs of the strati- 
graphf v in subdividing, classifying and naming 
,stratigraphic sequences, three categories of 
STRATTORAPiiic TERMS are required: time terms, 
tim<'-rork tfrnis, and rock terms. 

In nearly all types of geological field investi- 
gation individual rock units must be recog- 
nized, identified in the general rock succession, 
and correlated with units which were formed 
at the same time in other areas. 

2. Time terms refer to divisions of geological 
time. All time terms taken together should, 
therefore, cotnr the whole of geological time. 

Time is continuous, whereas sedimentation 
or any other process of rock formation is not. 
Hence the division of geological time is essen- 
tially arbitrary and the breaks which deter- 
mine the limits of a time-unit are not breaks 
in time but are due to changes of climate, 
tectonic environment, fauna and flora, which 
are reflected in the lithology, structure and 
palaeontology of the rocks on either side of the 
division in the time scale. 

3. Time-rock terms are applied to the sum 
total of sedimentary and igneous rocks, irres- 
pective of thHr lithology, formed during a 
period of time covered by the corresponding 
time term. (See Article 19 concerning appli- 
cation to igneous rocks.) 

Time-rock units may vary widely in lithology 
and fossil content but must everywhere contain 
rocks formed within a certain time interval. 

4. Rock terms are required to designate 
s^tratigraphic units of a certain lithological 
uniformity which are easily recognisable as 
.such in the field. They are defined and named 
with no special reference to their time of 
depo,sition. 
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Rock units may (and do) vary from place 
to place with respect to the span of time they 
represent, and the fossils they contain. 

II. Timk Units and Time-Rock Units 

5. Era is the term applied to major suh- 
divisions of f/eological time, e.g., Proterozoic 
Era, Palaeozoic Era, Mesozoic Era, etc. 

There is no generally accepted term for the 
rocks deposited during an Era. If required, 
the general terms ‘succession’, ‘sequence’, or 
‘rocks' may be used as time-rock terms, e.g., 
Mesozoic succession (the latter word without 
a capital letter). 

6. Period is the term applied to a major 
subdivision of an Era. The ro< k'S deposited 
during a Period are called a System, e.g., 
Cambrian Period, Cambrian (System. Period 
and System terms should preferably be of 
world-ieide application, although this may not 
be possible in the ease of the Pre-Cambrian. 

The names of the Periods are well known, 
but because stratigraphic knowledge grew 
slowly, and is still growing, the precise defini- 
tion of many of the Periods and even the 
validity of some of them is still a matter of 
controversy. It seems jirobable that ultimately 
all Periods w'ill have world-wide equivalence, 
but at present this is almost certainly not so. 

7. Epo(’ii is the term applied to a major 
subdivision of a Period. The rocks accumulated 
during an Epoch are knoivn as Series, e.g.. 
Lower Devonian Epoch and S(Ties. Epoch and 
ScTies terms should also preferably be of icorld- 
icidc application, but terms of intracontinental 
validity may b(' used where correlation on a 
wider basis is difficult or impracticable. 

The term ‘Epoch’ has in the past been used 
in a general sense, and also in a particular 
sense for time intervals of varying length 
relative to the ‘Period’. The term ‘Series’ has 
been even more thoroughly abused. 

8. Aoe is the term applied to a major sub- 
diinsion of an Epoch. The rocks deposited 
during an Age are called a Stage. 

In theory, ‘Age’ and ‘Stage’, being respectively 
time and time-rock terms, identified on the 
basis of their fossil content or of that of the 
overlying and underlying beds, should be of 
world-wide applicability. In practice it is 
often impossible to correlate the rocks which 
have been deposited during such a compara- 
tively short time in different parts of the world. 
In such cases it may be necessary to set up 
local time-scales in terms of local sequences 
for the smaller subdivisions of geological time, 
independent of the scales recognized else- 
where. Age and Stage terms established for 
local or intracontinental use should be aban- 
doned as soon as definite correlation with one 
of the international units has been established 
beyond doubt. 

9. Stjbstage is the term applied to a sub- 
division of a j^tage. 

A Substage is likely to have appreciably 
narrower geographical limits than a Stage 


and only rarely will it be possible to make 
close correlation with similar units in other 
continents. 

No standard terms for time divisions below 
the rank of Age are recommended. Terms 
have been suggested, but as their usefulness 
would be limited by the difficulty of precise 
correlation it seems inadvisable at this stage 
to introduce them. If required in a general 
sense a term such as ‘Time’ may be used. 

10. The term Zonk should he used in a time- 
rock sensi' for strata containing a defined 
faunal or floral assemblage. A Zone should 
not exceed the magnitude of a 8tage. Zones 
are named after a characteristic genus or 
species, tlie name of the fossil being followed 
by the word ‘Zone’. (E.g., Nemagrap!us 'aeilis 
Zone. ) 

11. The names of time and time-rock units 
are. identical. Most names of Eras, Periods 
and Epochs are u-cJl defined and well known. 
Sonu' names of Epochs and ^^eries are derived 
from the nanus of the Periods and Systems 
of whieh they form jmrt (e.g., Tw)wcr Devonian 
Epoch and Series) ; hut in general they should 
be based on geograjihieat names. 

To avoi(i confusion between rock terms on 
the one hand and time and time-rock terms on 
the othei-, it seems advisable to use an adjec- 
tival form of the names of time and time-rock 
units and therefore' to select new names with 
this in mind. For this leason ‘Artinskian 
Series’ is prefeiTed to ‘Artinsk Series’. 

111. lto( K Umis 

12. Tlu' Formation is the fundanu ntal unit 
in the local mapping, cUissifieation, and di scrip- 
tion of stratified rocks. 

The term ‘Formation’ is to he i-estricted to 
the specific usage here' defined. Such weirds 
as ‘rocks’, ‘deposits’ or ‘sequence’ may be used 
as general terms. 

12. The sEDiMENiAUY Format ion is defined as 
a tithotogical unit produced by essentially eon- 
ti n tious sedimen ta I ion . 

The following eriteiia (liaseei nii Moore, Bull. 
Amer. Assoc. Pc', rot. GeoL, .l.L 2G7, 1948) should 
he applied in establishing a Formation: 

(a.) It inust contain no evidence of an 
appri eiahti- break /;/ deposition. 

The presence of one or more beds 
of volcanic origin within a seHlimen- 
tary sequence, or of an interruption 
due to contemporaneous erosion, is 
not evidence of an appreciable break 
in deposition if other supporting evi- 
dence is lacking. Palaeontology may 
afford the sole evidence of such a 
break. 

(b) Each Formation shall contain between 
its lower and upper limits either (i) 
rocks of one dominant lithological 
type or facies, e.g., sandstone, lime- 
stone, reef limestone, or (ii) repeated 
alterations of rocks of two or more 
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lithological types or facies, e.g., sand- 
stone and siltstone. 

(c) The Formation shall be discriminated 
and called by the same name as far 
as it can be traced and identified by 
means of its lithology particularly, but 
also by its stratigraphic association. 

It is not necessary that a Formation 
be of precisely the same age at different 
places. 

(d) The upper and/or lower contacts of a 
sedimifntary JFormation may trans- 
gress laterally horizons of neighbouring 
Formations, as long as its lithological 
identity is maintained and it can be 
recognized as an indeprndinit unit. 

(e) The top and bottom of a sedimentary 
Formation are defined either by a 
change in lithology (except as in b.ii 
above) or by evidence of an appreci- 
able interval of non-deposition. 

In a gradational succession it may 
be desirable to consider the passage 
beds as a seiiarate Formation. 

(/) A Formation may contain one or more 
faunas or floras, provided that they 
do not indicate an appreciable time 
break within the Formxition (see a. 
above) . 

(< 7 ) A sedimentary Formation may include 
minor developments of lavas, proinded 
that they cannot be shown to mark an 
appreciable break in tfn' process of 
sedimentation. 

(h) Pyroclastic nuiterials. ^chether de- 
posited in icuter or on land, are to be 
regarded as volcanic sediments and 
hence may constitute Formations. 

14. The following rules should be observed 
in defining and naming Formations: 

(a) The name of a Formation shall con- 
sist of a GEOORAPiiK AL name coupled 
with a LiTHOLOCiiOAL term which is 
descriptive of the rock, as is already 
widely done in Australia, i Fxamples: 
(xingin Chalk: Wianamatta i<hale: 
Brighton Limestone: Bunya Phyllite.) 
The 'term 'Formation' shall be used 
as part of the name only where the 
lithology of the beds canno'l be de- 
scribed adequately by one lithological 
term. 

Where insufficient geographical 
names are available, it is recommended 
that new names be given to geo- 
graphical features, and that these be 
used as Formation names. (Any pro- 
posed new geographical names must 
be submitted to the proper authority — 
generally the State Surveyor-General — 
before being used in published work.) 
Particular care should be taken to 
avoid the use of often duplicated 
names, e.g., Sandy Creek, Sugarloaf 
Hill. Fossil names or rock charac- 
ters shall not be used for the names 
of Formations, since Formations thus 


named may be confused with zones, 
or undue repetition of similar names 
may result. 

(b) Each new Formation that receives a 
formal name shall be explicitly defined 
at the time of its proposal, though 
this rule shall not be construed as 
invalidating well-established names. 

The definition shall cite the geo- 
graphic feature (and preferably its 
geographic co-ordinates) from which 
the name is taken. It shall also cite 
a specific locality, related to permanent 
features, at which the Formation is 
typically developed; and shall describe 
it in terms of lithology, thickness, and, 
if possible, fauna, flora, age, and 
relations to other Formations. 

Workers in areas where rock-units 
have already been established should 
endeavour to retain as many of the 
formational names as practicable and 
to define them in accordance with the 
principles of this Code. It will be 
found that there are stratigraphic 
units which have been reasonably well 
described but not formally named. It 
is suggested that if the original worker 
is still living, the later worker in a 
particular area, or anyone revising 
its stratigraphic nomenclature, should 
give the original author the oppor- 
tunity of selecting an appropriate 
name. 

((:) Subsurface units may be given formal 
names when such names are necessary 
for adequate presentation of the geo- 
logical history of the region or when 
the subsurface section is materially 
different from equivalent exposed beds. 

The foimal naming of subsurface 
units shall be governed by the same 
rules as prevail for surface units. In 
addition, representative samples of 
rock types and fossils, adeciuately 
labelled, shall be placed in an official 
permanent depository (State Mines 
Department, State Museum, Common- 
wealth Bureau of Mineral Resources, 
or University). This depository shall 
be referred to in the definition of the 
Formation, which shall also include 
a copy of all available logs — driller’s, 
core-log, electrical, geochemical, etc. — 
in each case clearly showing the boun- 
daries (and subdivisions, if any) of 
the proposed Formation. 

15. A Formation may be subdivided into 
lithologically distinct Members, Lenses or 
Tongues according to the lateral extent of the 
subdivisions. 

No special rules shall apply to the naming 
of such subdivisions, which will usually be of 
purely local significance. 

16. The term Group may be applied to a 
sequence of two or more Formations. 
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In constituting Groups, the objective is to 
indicate the natural relations of the Formations 
of a particular region. A sequence of unsub- 
divided strata may be called a Group when it 
is expected that it will be divided into Forma- 
tions later. Rules for the naming of Groups 
shall be the same as those for Formations. 

17. term Bkdb shall he retained as a 
general term for sedimentary stratigraphic 
units or complex seguences which have not 
been well defined and are incompletely known 
as to thickness and detailed lithological suc- 
cession. 

In the naming of Beds the same rules shall 
apply as for Formations. As far as practicable 
the original name shall be preserved if further 
investigation leads to a better definfition of the 
sequence as Group, Formation or other unit. 

18. The rank of a unit, where circumstances 
dictate, may he changed without changing its 
name or its content of 7'ocks. 

A rock-unit may change notably in thickness 
oj- character from one region to another; a 
Membei* may become a Formation or a For- 
mation may become a Group (or vice versa). 
More detailed work may require that rank of 
some units be changed, e.g., a Formation may 
become a Group of several newly-named For- 
mations. 

In changing the rank, or re-detining the unit, 
the original name shall be used for only one 
unit, and as far as practicable should be applied 
to that part of the unit for which it was 
originally proposed, 

19. loMcous and Metaaiokpiik rocks should 
he classified and named according to the same 
principles as sedimentary rocks as far as 
stratigraphical methods can he applied to their 
study. The petrological eha racin' of such 
rocks will provide the basis for their defiyiition 
as a Formation, e.g.. Flinders Basalt. 

20. To assemblages of volcanic rocks con- 
sisting of lavas and pyroclastic rocks of differ- 
ent kinds the term Volcantcs, in conjunction 
with a geographical name, may he applied, 
e.g., Mf. Devlin Volcanics. 

21. Where a large mass is composed mainly 
of diverse 7'ocks including igneous and/or meta- 
7norphic rocks or is characterized by very 
complex structures the term Complex may he 
used. 

22. In case of synonymy the kule of priority 
shall apply; that is, if it is found that two 
authors hav(' given different names to the 
same rock unit, the name chosen hy the earlier 
author shall he the valid one. 

Application of this rule should be restricted 
to cases wliere no reasonable doubt exists as 
to the identity of the named Formations or 
other units and where the earlier name has 
been defined on the basis of field observations. 

23. A rock unit nanu shall no^l he used more 
than once. If it is found, that two authors 
have used the same naxnes for different units, 
the name which was puhli.shed at the earlier 
dale shall he the valid 07i(\ 


This rule shall apply only if the earlier 
name is based on field observations. In apply- 
ing this rule to revision of rock-unit names 
published prior to the publication of this code, 
they shall be considered invalid only if con- 
fusion is likely to arise because of duplication. 

24. Both parts of the names of time, time- 
rock and rock units shall begin with capital 

LETTERS. 

This is in harmony with prevailing practice 
in British countries and is different from the 
American code, which uses capital initial letters 
for time and time-rock names but small initial 
letters for the lithological part of rock-unit 
names or the words ‘formation*, ‘group*, ‘mem- 
ber’, etc. The British practice has the advan- 
tage that it leaves no doubt when the e words 
are used in a formal sense. 

The use of formal terms, e.g., series, forma- 
tion, etc., in a non-formal sense should be 
avoided, and the words ‘sequence’, ‘succession’, 
‘deposits’, ‘strata’, substituted. 

RECOM M end ATI ON 

Authors of publications who desire advice on 
the application of this code should refer in 
the first instance to the two members of the 
Standing Committee representing the State 
concerned. If the question relates to a Common- 
wealth Territory, it is suggested that refer- 
ence should be made to a Subcommittee con- 
sisting of the representative of the Bureau of 
Mineral Resources on the Standing Committee 
(as the ofiicial geological authority for 
Commonwealth Territories) and a specialist 
nominated by the Standing Committee. If 
the local members of the Standing C!!ommittee 
and the author are unable to reach a mutually 
satisfactory decision, the iK)int or points in 
dispute should be referred to the Secretary of 
the Standing Committee, who shall place it 
before the full membership. 

It is suggested that new formal names pro- 
posed should be submitted to the Secretary, 
who will consult all members of the Standing 
Committee with the object of avoiding, as far 
as possible, duplication of the use of similar 
place-names. 


Taxonomy and Nomenclature* 


ElNFtillRTTNi; IN DTE ZOOLIXTISCIIE NoMENKLATUR 
DURCIT ERlAiNTETirNG DER INTERN ATTONALEN 

Reoeln. Second edition. Senckenberg- 
Buch No. 15. Frankfurt a.M., December 
1948. 252 pp. 

This book holds more than the title promises. 
The explanation and discussion of the ‘Inter- 
national Rules’ is preceded by a sixty-page 
introduction which contains many matters of 
general interest. Nomenclature is defined as 

• See also. H. N. Barber : Taxonomy, a Lretter 
to the Editor in this issue, page 18 -t. 
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an essential tool of taxonomy. It is pointed 
out that although our present binominal syBtem 
of nomenclature was initiated in 1768, generally 
binding International rules for its application 
were not introduced until 1906. The obligation 
to select types was not stated until 1907 and 
machinery for suspension of the Rules in 
certain cases was first provided in 1913. Since 
1905 there have been no more than eighteen 
years of unrestricted international co-operation 
(1906-1914, 1927-1936) in which the applic- 
ability of the Rules could be tested. The 
author regards the Law of Priority and the 
obligation to select types as the fundamental 
principles of nomenclature without which fixa- 
tion of name is an impossibility. Criticism 
against the form and severity of the Rules is 
rejected, because continuity of nomenclature is 
possible only by rigid application of an objec- 
tive code. 

An important chapter deals with the nomen- 
clature of types and with the procedure of 
selecting holotypes and genotypes. As in 
previous publications the author suggests a 
reduction of type categories to true types, 
typoids and liyles, although the two last- 
mentioned conceptions have not gained wide 
acceptance. Of considerable interest is a 
chapter on the technique of the nomenclatw'e 
opvrta, which demonstrates how an author, by 
logical use of a few signs (cf., aft'., ?) may 
make his taxonomical judgment abundantly 
clear. The introduction concludes with instruc- 
tions to authors for the composition of 
manuscripts and the compilation of bibli- 
ographies, which may be read with advantage 
by the younger generation in any country. 

The main part of the book (pp. 71-236) is 
devoted to a thorough discussion and inter- 
pretation of the International Rules on Zoo- 
logical Nomenclature. The Articles of the 
Rules are reprinted one by one in German 
translation and the text of each article is 
followed by an analysis and interpretation of 
varying length. Most discussions are clear 
and very much to the point and llie author 
does not fail to distinguish between the text 
of tlie Rules, the official recommendations 
attached to the Rules, the interpretation given 
by official pronouncements (opinions) of the 
International Commission on Zoological Nomen- 
clature, and finally his own personal views and 
suggestions. 

Some articles are discussed and interpretenl 
at considerable length; e.g., the lules for the 
correct formation of generic and specific names 
(Articles 8 and 14), where most working tax- 
onomists will find something from which, they 
can benefit. Perhaps no other article of the 
Rules has given rise to more contradictory 
interpretation than Article 19, which leaves a 
wide loophole for changes in the original ortho- 
graphy of names in the case of typographical 
errors, errors of transcription and the like. 
Richter devotes eight pages to the discussion 
of this article afid reference is made to a 
number of opinions on this subject. 


Ovei* twenty pages are given to the dis- 
cussion of the Law of Priority under such sub- 
headings as; ‘"What is a publication?', ‘Prin- 
ciples of binary nomenclature', ‘Definition of 
indication and diagnosis', and others. Con- 
siderable space is also given to the procedure 
of selecting genotypes and to the problems 
arising out of homonymy and synonymy. 

An appendix contains the additions to the 
‘Official List of Generic Names', a list of geno- 
types fixed by the International Commission, 
and decisions about the availability for nomen- 
clatural purposes of certain early publications. 
In the bibliography of six pages we miss some 
important references such as Schenck and 
McMaster’s ‘Procedures in Taxonomy' and D. L. 
Frizzle's ‘Terminology of Types’ {Am. Midi. 
Naf.. 14, 1933). 

Every working taxonomist should keep 
Richtor’.s useful book within easy reach. 

CUKT TEKnilCRT. 


Tiik Ci.AKsii' i('\ riox of Animals. By W. T. 
Caiman. (London: Methuen’s Monographs 
on Biological Subjects, 1949. 61 pp. ^ 

index.) Engli.sh price, 4s. 6d. 

Caiman ’.s brief account of taxonomy providers 
a satisfactory introduction to systematic work. 
Its virtue lies in the fact that it is in no way 
a refei-ence work to be consulted only in the 
face of difficulties, but may be read simply as 
a background to the more detailed and tech- 
nical accounts of taxonomy available elsewhej*c. 

Never! Iieh^ss ('alman makes a number ol 
salutary obsei vations which are deserving of 
gi eater emphasis. In speaking of the classi- 
fication of species in ‘difficult' groups he says; 
‘There remains a minority, which in some 
divisions of the animal kingdom is not incon- 
siderable, which seems to defy specific classi- 
fication. Of coni’se, there is a strong temptation 
for the specialist to assure us that he can 
recognize species even where no one else can; 
but it is sometimes necessary to remind him 
that until he can convey to others by adequate 
description the exact nature of the differences 
on which he relies, his conviction of his own 
powers can contribute nothing to science.’ 

The author’s approach to infia-speciflc cate- 
gories is essentially practical and his advice 
on the presentation of a ‘diagnosis’ of a species 
epitomizes one of the most important aspects 
of taxonomic publication. A final point on 
which he has not hesitated to express his 
opinion i.s embodied in the following: ‘The 
statement sometimes seen, Type in author's 
private collection, means that systematic zoo- 
logy is being treated as a branch either of 
sport or commerce'. 

Although a book on taxonomy, it should not 
be overlooked by students In other branches of 
biology — botanists as well as zoologists — who 
will find answers to at least some of those 
features of systematica which they find per- 
plexing. 

David J. Lee. 
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GEOLOGY. 

Hon* Abstractor : R. O. Chalmers. 

16046. Tcichcrt, C. Upper l^alaiozoic of served on the low level })latcau of the south-east of 
Western Australia : Correlation and Paleogeo- South Australia. In light of the.se additi^uial facts 

graphy. Bull. Am. Assoc. Pet. Geul., xxv (3), 1941, tentative local time scale for the Pleistocene is 
371-415. outlined, and this is correlated with the absolute 

16047. Tcichcrt, C. Stratigraphy of Western chronology of Zeuner. 

Au.stralia. Bull. Am. Assoc. Pet. Gcol., xxxi (I). 16051. Whincup, Sylvia G. A Preliminary 

1947, 1-70. Report on the Biology and Ecology of the Snowy 

15048. Terrill, S* E* A Grazing Incidence River Area in North-Eastern Victoria. Mem. Nat. 

Method for the Determination of High Refractive Mus. Viet., xv, 1947, 150 -154. — The writer has 

Indices. /. Roy. Soc. W. Aust., xxxiii, 1946-47. given a brief account of the geology of the area. 

53-57. — Attention is drawn to the Kohlrausch This is part of the report which mainly comprises 

method of critical or grazing incidence in deter- zoological notes by other members of the National 

mining refractive indices, using a two-circle Mu.seum staff. 

goniometer and a hollow prism. Although this 15052. Wilson, A. F. Some Observations on 

method has been overlooked entirely by mineral- Deprc.s;sions Resembling Mo^teorite Craters on Eyre 

ogists, it offers certain advantages of speed and Peninsula, South Australia. Proc. Roy. Geog. 

convenience over the minimum deviation methoth Soc. Austv., South Aust. Branch, xlviii, 1947, 
commonly employed. 25-36. — These occur in limestone country on Eyre 

15049. Thomas, D. E. A Critical Review of the Peninsula. In the absence of all the evidence of 

Lower Palaeozoic Succession of Tasmania. Proc. meteoritic origin, suclr as traces of meteoric material, 

Roy. Soc. Viet., lix (1), 1947, 23-52. — This paper fusion or sintering of country rock, etc., it is 

is intended as a summary of the scattered literature concluded that the lowering of the water table in 

on tins problem. Attention is drawn to unsolved the recent arid period inav have caused collapse of 

problems, to the need for fresh evidence and its the roofs of certain underground channels and 

study by modern pala*ontological and stratigraphical caves. 

methods. 15053. Wilson, A. F. The Charnockitic and 

15050. Tindale, N* B. Subdivision of Pleistocene Associated Rocks of North-Western South Australia. 

Time in South Australia. Rec. S. Aust. Mus., Part i. The Musgrave Rarige.s — An Introductory 

viii, 4, 1947, 619 652. New evidence has Account. Trans. Roy. Soc. S. Aust., Ixxi (2), 1947, 

accumuiateti and additional survey data has become 195 -210. — A preliminary account of the geology 

available in regard to the ancient shorelines pre- of the area is given. Othei papers are in preparation. 

PALEONTOLOGY. 

Hon. Abstractor : H. O. Fletcher. 

16054. Brown, Ida A. Lower Ordovician 76 oi currences (T diatomite in Australia have been 

Brachiopods from Junee District, Tasmania. micro-pakeontologically examined, and 27 genera 

J. Pal., xxii (1), 1948, 36-39. — A small collection of diatomites represented by 48 species have been 

of brachiopods from Junee district, Tasmania, identified from them. 

made recently by S. Warren Carey and Eric 15056. Crespin, Irene. A hossil Crab from the 
Karmberg, is described. This is of interest in Lakes Entrance Oil Shaft, Gippslaiid, Victoria, 

being the first record of the typical Lower Ordovician Proc. Roy. Soc. I id., lix (1), 1948, 20-22. — A new 

(Canadian) brachiopod genera Tritoechia and species, Harpadocarcinus vidoriensis, is described 

Syntrophopsis from the Southern Hemisphere. and is from tlie Janjukian Stage of the Middle 

Three new species are described. Miocene. 

16066. Crespin, Irene. A Study of Australian 16057. Crockford, Joan. Bryozoa from the 

Diatomites, with Special Reference to Their Upper Carboniferous of Queensland and New 

Possible Value as Filter Media. Bur. Min. Res. South Wales. Proc. Linn. Soc. N.S.W., Ixxiii, 

Geol. and Geophysics, Bull. 7 (Misc. Series 3), 1947, (6-6), 1948, 419. — New species of Bryozoa from the 

1-40. — Samples from 46 deposits of the known Neerkol Series in Queensland and from a thin 
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marine intercalation in the freshwater Upper 
Kuttung Series in New South Wales are descried. 

15058. Gillt E. D. A Gens of Dalmanitid 
Trilobites. Proc. Poy. Soc. N.S.W., Ixxxii, 1948, 
16. — Discu.ssion of the genera Dalmanites and 
Odoniochile in the Palaeozoic rocks of eastern 
Australia. Two new species, Dalmanites wandon- 
gensis and Odoniochile Jormosa, are described. 

16069. Gill, E. D. A New TriJobite from the 
Yeringian (Lower Devonian) Rocks of Kinglake. 
Victoria. Proc. Roy. Soc. Viet., lix (1), 1948, 
8-19 . — Dicrannrus kinglahensis, sp. nov., is 
described and compared with D. longispinus 
(Mitchell) from New South Wales and D. monstrosus 
(Barrande) from Bohemia. The homologies of 
some parts are di.scussed, especially the genal 
spines. The Victorian beds containing Dicranurus 
are shown by the accompanying fossils to be Lower 
Yeringian in age. Dicranurus occurs in Devonian 
beds, except in New South Wales. D. longispinus 
is found in beds referred to the Silurian. The 
standing of the sub-genus Bounyongia is discussed. 

16060. Gill, E. D. Eldon Group Fo.s.sils. Rec. 
Queen Viet. Mus., Launceston, ii (2), 1948, 67.- — 
l5escriptions of fossils from quartzitic sandstones 
outcropping in a road-cutting on the north side of 
the Lyell Highway. 100 yards east of the 12-mile 
post (east of Queenstown), Tasmania. Eight new 
brachiopod species are described. 

16061. Glaessner, M. F. Decapod Crustacea 
(CaJlianassidaE?) from the Eocene of Victoria. 
Proc. Roy. Soc. Viet., lix (1), 1947, 1. — A description 
of Callianassa bakeri, n. sp., from Eocene strata 
recently recognized on the coast of Victoria, south- 
east of Princetown, followed by a discus.sion of 
fossil burrows of Callianassa in the Pebble Point 
beds. 

16062. Harris, W. J., and Thomas, D. E. 

Victoria Graptolites. New Series, Part xi. Min. 
Geol. J. Viet., iii (3), 1948, 43. — Places on record 
graptolites not previously recorded from certain 
horizons in Victoria and which from their rarity are 


likely to escape observation. In most cases the 
state of preservation and fragmentary nature of 
the material prevents definite determination. 

16063. Teichert, C. New Nautiloids from the 
Older Tertiary of Victoria. Min. Geol. J. Viet., 
iii (2), 1947, 48-51. — Two nautiloids are described. 
Deltoidonautilus bakeri and Aturia sp. nov., from a 
phosphate nodule deposit in the Clifton beds, 
forming the base of the Heytesbury formation. 
It is considered that the age of this deposit should 
not be older than late Oligocene. 

16064. Teichert, C« Middle Devonian Goniatites 
from the Buchan District, Victoria. J. Pal., 
xxii (1), 1948, 60-67. — The following goniatites 
are described : Bacirites howitti, n.sp., Bactrites, sp. 
ind., Lohobactrites inopinatus, n. sp., Lobobactrites, 
sp. ind., Gyroceratites desideratus, n. .sp., and an 
indeterminate anarcestid. The fauna forms three 
distinct assemblages which are all closely related 
in age and indicate early Middle Devonian. It is 
the first goniatite fauna of this age to be described 
from the Au.stralasian region. 

15066. Teichert, C. Early Ordovician Cephalo- 
pods from Adamsfield, Tasmania. J . Pal., xxi (5), 

1947, 420-428. — A small fauna of endocerids from 
limestones near Adamsfield in south-western 
Ta.smania, con.sists of the following species : 
Piloceras tasmaniense, n. sp., Manchuroceras 
steanei, sp. nov., Manchuroceras excavatum, n. sp., 
Utoceras, ? sp., Suecoceras robustum, n. sp., and 
Endoceras sp. This fauna includes the first 
pilocerids ever found in the Australasiein region. 
It incidates the occurrence in Tasmania of l)eds 
of the age of the Beekmantown (Skiddavian of 
Britain and Wolungian of Manchuria). The paper 

jncludes a discussion of some aspects of the major 
classification of the Endoceroides and a de.scription 
of some structural features of the siph uncle of 
M anch uroceras . 

15066. Teichert, C* A Simple Device for Coating 
Fossils with Ammonium Chloride. /. Pal., xxii (1), 

1948, 102-104. 
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16067. Allan, Joyce, The Brachiopods — Shelled 
Sea Creatures. Aust. Mus. Mag., ix (10), Jan. -March 
1949, 333-336, illustr. — A popular account of tlie 
Lamp Shells from Australian waters is here given. 

16068. Bertin, /L, Catalogue des types de 
Poissons du Museum National d’Histoire Naturelle. 
2e partie. Dipneustes, Chondrosteens, Holosteens. 
Isospondyles. Bull. Mus. nat d’Hist. nat., Paris, 
(2) xii (6-7), June-Dee. 1940, 244-322. 

16069. Boehm, E, F, The Australian Raven 
[Corvus coronoides) in Relation to other Species of 
Birds. S. Aust. Ornith., Adelaide, xix (3), Oct. 
1948, 26-27. 

16070. Bryant, C. E, More Observations on 
Nesting Avocets. Emu xlviii (2), Nov. 1948, 
89-92, pi. 14 . — Recurvirosira novcs-hollandice nesting 
on the salt works between Alton and Laverton, V. 

16071. Bryant, C. E„ and Amos, B. Notes 
on Crakes of the Genus Porzana around Melbourne, 
Victoria. Emu, xlviii (4), May 1949, 249-276, 
pis. 33-35. 

15072. Carnaby, I, C, Variation in the White- 
tailed Black Cockatoo. W. Aust. Nat., Perth, 


i (7), Dec. 1948, 136-138 . — Calyplorhynchus baudinii 
latirostris subsp. nov. Hopetown, W.A., male 
adult, collected March 1948. 

16073. Chabanaud, P, Notules Ichthyologiques. 
(3me s^rie.) xii-xv. Bull. Mus. nat. d’Hist. nat., 
Paris, (2) xiii (6), Nov. 1941, 414-421.— No. xv. 
Possible presence of Solea ovata Richardson in 
Australian waters. 

15074. Chabanaud, P, Notules Ichthyologiques 
(Sixi^me s^rie). Bull. Mus. nat. d’Hist. nat., Paris, 
(2) XV, 1943, 289-293. — Synonymy of Dexillus 
Chab. and descriptions of other genera of soles 
(family Soleidae). Of Australian interest are 
Synclidopus g.n. Orthotype, Solea macleayana 
Ramsay. Includes also Aseraggodes normani 
Chabanaud. Haplozebrias g.n. Orthotype, 
Synaptura fasciata Macleay. N ematozebrias g.n. 
Orthotype, Msopia quagga Kaup. Strabozebrias g.n. 
Orthotype, Synaptura cancellata McCulloch, and 
including 5. craticula McCulloch. 

15076. Cherbonnicr, G* Sur une Holothurie de 
Quoy at Gaimard type d’un nouveau genre : 
Plesiocolochirus n.g. Bull. Mus. nat. d.Hist., Paris, 
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(2) xviii (3), May 1946, 280-286. — Plesiocolochirus 
n.g. Orthotype, Holothuria spinosa Quoy and 
Gaimard, 1833, from Port Jackson, Australia. 

15076. Clark» L. A Report on the Echini 
of the Warmer Eastern Pacific based on the Col- 
lections of the Velero III. Allan Hancock Pacific 
Exped., viii (6), 1948, pp. i-xii, 1-351, pis. 35-71, 
tfs. 1-3. — This posthumous paper includes an 
obituary of the author by F. A. Chase, Jr., and a 
bibliography of Dr. Clark’s Echinoderm papers 
compiled by Marjorie Pattie. The paper is edited 
by Dr. Th. Mortensen of Copenhagen. References 
to Australian and species previously regarded as 
Australian will be found under Brissus latecarinatus 
(Leske), widely distributed throughout the Pacific, 
and Meoma grandis Gray, of the tropical eastern 
Pacific but originally described as from 
“ Australia 

16077. Clarke, ]♦ R* Anatomy of the Quokka 
Setonix bvachyurus (Quoy and Gaimard). ] . Roy. 
Soc. W.A., xxxiii, 1946-1947 (Oct. 15, 1948), 

59-150, pis. i-ii, tfs. 1-36. — The external ancl 
internal anatomy is described together with notes 
on the natural history of this macropod. 

15078. Cooper, R. P. Birds of the Capricorn.s — 
Great Barrier Reef, Emu, xlviii (2), Nov. 1948, 
107-126, pis. 17-23. — Lists the birds of the 
Capricorn Group and brings together all the notes 
that have been published about them. Sixty-four 
species have been recorded which are divided into 
three groups ; (1) regular species which include the 
sea-birds and a few mainland forms which nest on 
these islands, (2) waders which migrate to and 
from the Australian mainland each year, and 

(3) casual visitors which have been recorded over 
the years. 

15079. Copland, S. J» Taxonomic Notes on the 
Genus Ablepharus (Sauria : Scincida?). ii. The 
Races of Ablepharus burnetii Oudemans. Proc. 
Linn. Soc. N.S.W., Ixxiii (5-6), Jan. 1949, 362-371, 
pi. xxii, 12 tfs. — The species is recorded, apparently 
for the first time from New South Wales, about 
600 miles south of any record previously known to 
the author. Specimens from New South Wales 
have been described as a new subsp. sydneyensis. 
A. heieropiis Garman is here regarded as worthy of 
subvSpecific differentiation. 

15080. Cotton, B. C. Australian Recent and 
Tertiary Mollusca. Family Volutidae. Rec. S. Aust. 
Mus., ix (2), May 1949, 181-224, pis. xiii-xvi. — 
Australian Recent and Tertiary Marginellidae are 
completely revised — the recent species numbering 
119 and the Tertiary 38, are arranged in seven 
groups. Four new Recent species are described, 
and 16 new species from the Tertiary — some of these 
last-named from bores in the Adelaide Plains. 

15081. Crowcroft, P* W. A New Digenetic 
Trematode from the Barracoota (Syncoeliidae- 
Digenea). Pap. Proc. R. Soc. Tasm., 1947 Q948). 
49-67, figs. 1-9. — Fam. Syncoeliidae : Capiatesies 
thy Y sit CD n.g. et sp. from near Nubeen, Tasm. 

16082. Crowcroft, P. W. Notes on the Occur- 
rence of the Nematode Mermis nigrescens Dujardin 
and its Effect on the Common Earwig in Tasmania. 
Pap. Proc. R. Soc. Tasm., 1947 (1948), 59-62. — 
The Earwig, Forficula auricularia L., carries this 
nematode in its body cavity. It may be of economic 
importance in reducing the earwig population. 
The presence of the nematode larvae prevents the 


formation of eggs during a period in which the 
females are normally producing offspring. The 
emergences of the nematode larvae are responsible 
for a considerable number of deaths. 

■ 15083. Dakin, W. J«, Bennett, Isobel, and 
Pope, Elizabeth* A Study of Certain A.spects of 
the Ecology of the Inter-tidal Zone of the New 
South Wales Coast. Aust. J. Sci. Res., Melbourne, 
(B) i (2), May 1948, 176-230, pis. 1-9. -This paper 
con.stitutes an attempt to analyse basically the 
entire length of the New South Wales coast, wnth a 
zoiiation of plant and animal types for the inter- 
tidal region and the strip immediatf ly above high- 
water mark. A scries of indicator types is named 
and discussed with particular reference to ihe chief 
animal communities. 

15084. Egc, V. Chauliodus vSchn., Bati.ypelagic 
Genus of Fishes. .\ Systematic, Phylogenetic and 
Geographical Study. Dana Report No. 31, 1948, 

1-148, 2 pis., 9 tfs. -Chauliodus sloanei dannevigi 

McCulloch, was earlier known under the name of 
C. dannevigi only from the type specimen described 
by McCulloch (1916) taken by the “ Endeavour ” 
30 m. south of ('ape Everard, V. It is shown to 
have a range to N. Zealand, N. Caledonia, Samoa and 
Fiji, and represents the West Pacific subspecies. 

15085. Fairbridge, W. S. Fisheries. Handbook 
for Tasmania (A. N.Z. Ass. Adv. Sci., Hobart, 
Jan. 1949), pp. 67-76. 

15086. Fenaux, A. Nouvelles e.speces du genre 
Conus. Bull. Inst. Ocean., Monaco, No. 814, 1-4, 
Jan. 1942, figs. 1-12.-Cenn.s' incinctus n.sp. 
Australia ; C. nitidissimus n.sp. Australia. 

15087. Fischcr-Picttc, E*, and Beigbeder, J. 
Catalogue des Types de (rasteropodes mariris 
conserves au Laboratoire de Malacologie. iii. 
Purpura et genres voisins ; Tritonidae. Bull. Mus. 
nat. d’Hust. nat., (2) xv (6), Oct. -Dec. 1943, 429-436. 

15088. Fischcr-Piettc, E., and Beigbeder, J* 
('atalogue des Types de Gasteropodes marins 
conserve^s au Laboratoire de Malacologie. iv. 
Fusidae, Buccinida?. Bull. Mus. nat. d’Hist. nat., 
Paris, (2) xvi (1), Jan. -Feb. 1944, 76-77. 

15089. Fischer-Piette, E., and Beigbeder, J. 
Catalogue des Ty})es de Gasteroj)odes marins 
conserve^s au Laboratoire de Malacologie. v. 
Nassida^, Vasidie, Volutidae Bull. Mus. nat. 
d’Hist. nat., Paris, (2) xvi (5), |ulv-Sept. 1944, 
321-330. 

15090. Fischer-Piette, E., and Lamy, E. 

Note sur trois especes de X’eneridae rang^es par 
Lamarck dans le genre Donax Linne. Bull. Mus. 
nat. d’Hist. nat., Paris, f2) xiv (1), Jan. 1942, 
69-73. 

15091. Fischer-Piette, E., and Lamy, E. 

Notes sur les Venerida' (Moll. Lamellibr.) de Quoy 
et Gaimard. Bull. Mus. nat. d'Hist. nat., Paris, 
(2) xiv (2), Feb. 1942, 130-137. 

15092. Fisher, W. K. A Review of the Bonellidae 
(Echiuroidea). Ann. Mag. Xat. Hist (11) xiv (120), 
Dec. 1947 (Aug. 1948), 852-860. tfs. l-5.-~~A usfro- 
bonellia g.n. described in key. Orthotype, Archi- 

bonellia mjbbergi Fischer, 1926. 

15093. Flcay, D* Australia’s Marsupial “ Tiger 
Cat ”. Anim. Kingd., New York, li (2), April 1948, 
36-41. 

16094. Fleay, D. The Tasmanian Masked Owl. 
Emu, xlviii (3). Feb. 1949, 169-176, pis. 26-28. — 
Tyto castanops. 
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16096. Fleay» D. The Shy Australian Water 
Rat. Anim. Kingd., New York, hi (2), March- April 
1949, 64-68, illustr. 

16096. Flcay, D* The Yellow-footed Marsupial 
Mouse. Viet. Nat., Ixv (12). April 1949, 273-277, 
pis. vii-viii. 

16097. Flynn» T. T., and Hill, J. P* The 

Development of the Monotremata. Part vi. The 
Later Stages of Cleavage and the Formation of the 
Primary Germ-layers. Trans. Zool. Soc. Land., 
xxvi (1). July 1947, 1-151. pis. i-xxvii. 

16098. Frascr-Brunner, A. A Classification of 
the Fishes of the Family Myctophida?. Proc. Zool. 
Soc. Lond., cxviii (4), Feb. 1949, 1019-1106, pi. i, 
167 tfs. 

15099. Frascr-Brunncr, A., and Whitley, 

G* P» A New Pipefish from Queensland. Rec. Ausi. 
Mus., xxii (2), Jan. 1949, 148-150, tfs. 1-2.-- 
Fam. Syngnathida:; : A centronura breviperula sp.n. 
from Mabuiag, Torres Strait, compared with 
A. tentaculata Gunther, from Suez, the type of 
which is here figured for the first time. 

15100. Gabriel, C* J. Additions to and Altera- 
tions in the Catalogue of the I.and Shells of Victoria 
(including Descriptions of new Species). Mem. 
Nat. Mus. Viet., No. 15, Oct. 1947 ( = Aug. 1948), 
109-126, pis. 9-10. 

16101. Gilbert, L. Zoological Notes on the 
Northern Territory (J\me 1944 to September 1945). 
ii. Reef and other Marine Life. Viet. Nat., Ixv (6), 
Oct, 1948, 155-159. 

15102. Gilbert, L. The Green Tree Ant in 
Science and History, Viet. Nat., Melbourne, Ixv (8), 
Dec. 1948, 196-199, pi. vi. — CEeophylla smaragdina 
var. vireseens. 

16103. Glauert, L* The Western Tiger Snake. 
Notechis seutatus oeeidentalis subsp. nov. IV. Aust. 
Nat., Perth, i (7), Dec. 1948, 139-141, figs.— 
Specimens have been collected at Albany, Brookton, 
Esperance, Fremantle, Gingin, Manjimup, Northam, 
Tambellup and Williams. 

15104. Grant, C. Typhlops and Termites. 
J. Ent. Zool., Claremont, Cal., xl (1), 1948, 14. 

15105. Gregory, W* K* The Monotremes and 
the Palimpsest Theory, Bull. Amer. Mus. Nat. 
Hist., New York, Ixxxviii, Art, 1, 1947, 1-52, 
tfs. 1-17, pis. 1-2, tab. 1. — Points out that “ the 
phyletic relationship between the platypus and the 
echidna is relatively close, so that they do not merit 
more than family separation. The echidna bears 
the marks of secondarily terrestrial derivation from 
the aquatic platypus stock, and it has retained the 
platypus method of moving the limbs, but swims 
as it were in a dense medium ". lYoposes a new 
subclass Marsupionta for the monotremes, removing 
them from the subclass “ Ornithodelphia ", and 
transferring their Order, Monotremata, to the new 
subclass. 

16106. Gudger, E* W* Sizes Attained by the 
Large Hammerhead Sharks. Copeia, 1947, no. 4 
(Dec.), 228-236, figs. 1-3. — Refers to Zygesna 
leeuweni recorded by Ogilby, 1886, a specimen 
having a length of 16 ft. 

15107. Gudger, E, W* Pomacentrid Fishes 
Symbiotic with Giant Sea Anemones in Indo- Pacific 
Waters. /. Roy. Asiat. Soc. Bengal, xii (2), 1946 
(1947), 53-76, pis. i-ii, tfs. A-C. — Observations 
include those made on the Great Barrier Reef and 
in north-western Australia and the symbiotic 


relationship is discussed in a thorough, historical 
manner, with bibliography. 

16108. Hale, H* M* The Pigmy Sperm Whale 
[Kogia breviceps Blainville) on South Australian 
Coasts. Rec. S. Aust. Mus., viii (4), Dec. 1947, 
531-646, pis. xiv-xviii, tfs. 1-17. 

15109. Hale, H* M. Australian Cumacea. 
No. 14. Further Notes on the Genus Cyclaspis. 
Rec. S. Aust. Mus., ix (1), May 1948, 1-42, tfs. 
1-21. — In addition to those already named, five 
new forms are described and figured : C. juxta 
sp.n. W. Australia ; C. suhlcevis sp.n. W. Australia ; 
C. strumosa sp.n. W. Australia, Queensland ; 
C. rudis sp.n. ; C. brevipes .sp.n. W. Australia. 

16110. Hale, H* M. Australian Cumacea. 
No. 16. The Family Bodotriidae (Cont.). Rec. 
S. Aust. Mus., ix (2), May 1949, 107-125, tfs. 1-9.— 
This paper deals mainly with Western Australian 
material. Apart from 16 species of Cyclaspis 
(dealt with by the author in a previous paper) only 
two members of the family were formerly known 
from the Indian Ocean coast of Australia. Nine 
species are added, including three described as new, 
viz. Leptocuma nichollsi, Gephyrocuma similis and 
Sympodomma ivhitleyi. A species recorded from 
S. Australia as Sympodomma africana Stebbing is 
now regarded as distinct and the name S (?) incerta 
is proposed for it. A composite key to the spp. of 
Sympodomma and Glyphocuma is given. 

15111. Hale, H. M. Australian Cumacea. 
No. 16. The Family Nannastacidae. Rec. S. Aust. 
Mus., ix (2), May 1949, 225-245, tfs. 1-12.— The 
species are mo.stly from W. Australia. Fourteen 
spp. are listed, of which four are new, viz. 
Nannastacus nichollsi, N. vietus, Schizotrema 
leopardina and 5. resima. Cumellopsis australiensis 
sp.n. is described from New South Wales, and the 
hitherto unknown female of Campy laspis echinafa 
Hale is de.scribed and figured. 

16112. Hartman, Olga* The Marine Annelids 
Erected by Kinberg with Notes on some other 
Types in the Swedish State Museum. Ark. Zool., 
xlii (A) (1), 1949, 1-137, pis. i-xviii. — Australian 
species are redescribed and figured. 

15113. Hill, W. C* O* Rhinoglyphics : Epithelial 
Sculpture of the Mammalian Rhinariurn. Proc. 
Zool. Soc. Lond., cxviii (1), May 1948, 1-35, 
33 tfs. — Included in this paper are the rhino- 
glyphics of marsupials and a number of Australian 
species representing different families are described 
and figured. 

15114. Hind wood, K* A. The Spangled Drongo 
in Victoria. Viet. Nat., Ixv (1), May 1948, 4-6. — 
Chibia bracteata. 

16115. Hindwood, K* A. The Broad-billed 
Sandpiper in Australia. Emu, xlviii (2), Nov. 1948, 
166-157, pi. 26, map of distr. — Limicola falcinellus 
gives particulars of the three known specimens 
collected in Australia. 

16116. Hindwood, K, A* Mortality among 
Prions. Emu, xlviii (2), Nov. 1948, 167-168. — 
Fairy Prion, Pachyptila turtur, washed up in 
numbers on the beaches of the N.S.W. coast, 
particularly Yaegan Beach, near Seal Rocks, 
and Cronulla Beach, south of Sydney. Lists also 
Prions, Shearwaters and Petrels commonly found 
strewn on the beaches near Sydney. 

16117. Hindwood, K* A* Sea-Bird Mortality. 
Aust. Mus. Mag., ix (10), Jan.-March 1949, 
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329-332, illustr. — Records sea-birds found on 
Sydney beaches after storms in 1948 or those 
driven close to land by gales. Gives references 
and bibliography to this aspect of ornithology. 

15118. HolthuiSt L. B. The Decapoda of the 
Siboga Expedition, Part ix. The Hippolytidae and 
Rhynchocinetidae collected by Siboga and Snellius 
Expeditions, with remarks on other species. Siboga 
Exped., Leiden, xxxix a®, March 1947, 1-100, 
tfs. 1-16. — Lists the species of Hippolytidae known 
up to Jan. 1943. Australian species are cited 
amongst the material examined. 

15119. Hubendickt B. Studies on Bulinus. 
Arkiv /. Zool, xl (A) (16), Oct. 1948, 1-63, 2 pis., 
173 tfs. — The molluscan genus has been investigated 
to clear the phylogenetic position as viewed by 
different authors and the relations between the 
different groups comprised by it. About 25 species 
have been anatomically examined. 

15120. Iredalet T. Western Australian Molluscs. 
Proc. R. Zool. Soc. N.S.W., 1947-48 (Jan. 1949), 
18-20. — The following species are dealt with: 
Saxostria scyphophilla (Peron), Shark's Bay ; 
Fragum hamelin sp.n. ; Notovola preissiana sp.n. ; 
Cetothrax g.n. Orthotype, Thracia alciope Angas— 
Anatina imperfecta Lamarck ; Ninella whitleyi 
sp.n. Geraldton ; Dryaspis g.n. Orthotype, Conus 
pontificalis Lamarck = Cowtis dorreensis Peron. 
Campanile symholicum Iredale, King George’s 
Sound ; Cabestanimor pha tabulata (Menke). 

15121. Johnson, R. A. The Food Supply of 
Marine Boring Organisms. Port of Sydney /., 
ii (3), Jan. 1949, 92-96, illustr. 

15122, Johnston, T, H* Microphallus minutus, 
a New Trematode from the Australian Water Rat. 
Rec. S. Aust. Mus., ix (1), May 1948, 93-100, 
tfs. 1-8. 

15123. Johnston, T. H., and Angel, L. 
Madeline* The Life Cycle of the Trematode 
Echinoparyphium ellisi, from the Black Swan. 
Rec. S. Aust. Mus., ix (2), May 1949, 247-254, 
tfs. 1-3. — Cercaria ellisi Johnston and Simpson, 
1944, from Lyninata lessoni and Simlimnea sub- 
aquatilis from the Lower Murray region is the 
larval state of Echinoparyphium ellisi. The 
second intermediate hosts are various species of 
fresh- water molluscs ; and tadpoles can also act as 
such under experimental conditions. Adult and 
growth stages from the upper intestine of the Black 
Swan, Chenopis atrata, are described, and the 
relation of E. ellisi to E. gizzardai Verma is 
discussed. 

15124. Johnston, T. H*, and Beckwith, Anne C. 

Larval Trematodes from Australian Freshwater 
Molluscs. Part xi. Rec. S. Aust. Mus., viii(4), 
Dec. 1947, 563-583, tfs. 1-18. — Cercaria {Furco- 
cercaria) lessoni n.sp. from Planorbis isingi Cotton, 
Limncea lessoni Deshayes, and Simlimnea sub- 
aquatilis Tate ; the metacercarial stage occurring 
in freshwater leeches, Glossiphonia spp. ; the adult 
being probably an Apatemon. Cercaria ameriannee 
sp.n. from Amerianna pectorosa Conrad ; the 
metacercaria occurring in tadpoles of Limno- 
dynastes sp. (experimental) and precociously, in 
Amerianna pectorosa ; the unrecognized adult 
being a Diplostome, perhaps a Tylodelphys. 

16126. Johnston, T, H*, and Clark, Helen G* 
A New Cestode, Raillietina (R.) leipoa from the 


Mallee Hen. Rec. S. Aust. Mus., ix (1), May 1948, 
87-91, tfs. 1-12. 

15126. Johnston, T* H., and Edmonds, S, J. 

Australian Acanthocephala, No. 6. Rec. S. Aust. 
Mus., viii (4), Dec. 1947, 555-562, tfs. 1-30.— 
Describes and figures Filicollis sphcerocephalus 
(Bremser 1819) Trevassos, 1926, from the intestine 
of a sea-gull, Larus novahollandice, at Henley 
Beach, S.A. ; Empodius alecturce n.sp. from the 
intestine of Alectura lathami from Eidsvold, Burnett 
River, Q., collected by the late Dr. T. L. Bancroft ; 
Prosthorhynchus charadrii Yamaguti 1939, from 
the intestine of the bird, Charadrius cucullatus, 
from Waitpinga, S.A., collected by Ptof. J. B. 
Cleland. 

15127. Johnston, T* H., and Mawson, 
Patricia M. Some Avian and Fish Nematodes, 
chiefly from Tailem Bend, South Australia. Rec. 
S. Aust. Mus., viii (4), Dec. 1947, 547-553, tfs. 1-7. 

15128. Johnston, T* H*, and Mawson, 
Patricia M. Some New Records of Nematodes 
from Australian Snakes. Rec. S. Aust. Mus., 
ix (1), May 1948, 101-106, tfs. 1-8. — Among the 
forms cited are the following novelties : Kali- 
cephalus sp. from the l^ng Snake, Purina occipitalis, 
from the Burnett River, Q. ; Paraheteroty phylum 
australe n.g. et sp. from a sea snake, Hydrus platurus, 
washed ashore at Little Bay, Sydney ; Tanqua 
ophidis n.sp. from a fresh-water snake, Natrix 
mairii Gray (type host), collected in the north- 
eastern coastal region of Queensland by Dr. O. 
Tiegs ; and from Acrochordus javanicus, Leichhardt 
River, N.Q. ; Physaloptera demansice n.sp. from 
Demansia psammophis, Sydney. 

15129. Keast, J* A. Field Notes on the Grey- 
tailed Tattler {Tringa hrevipes). Rec. Aust. Mus., 
xxii (2), Jan. 1949, 207-211. 

15130. Keast, J. A„ and D’Ombrain, A* F, 
Notes on the Little Pied Cormorant [Microcarbo 
melanoleucus]. Proc. R. Zool. Soc. N^.S.IV., 1947-48 
(Jan. 1949), ‘30-35, illu.str. 

15131. Keast, J. A., and McGill, A. R. The 
Sooty Shearwater in Australia. Emu, xlvii (3), 
Jan. 1948, 199-202, pi. 16, and map. 

15132. Kolosvary, G. New Data of Cirripeds 
Associated with Corals. Ann. Mag. Nat. Hist., 
(11) xiv (113), May 1947 (Feb. 1948), 368-368, 
tfs. 1-9. — Refers to .spp. from Australia and the 
Pacific region. 

15133. Lamy, E* Notes sur les especes 

Lamarckiennes de Cardium (Moll. Lamellibr.). 
Bull. Mus. nai. d’Hist. nat., Paris, (2) xiii (6), 

Nov. 1941, 458-463. 

16134. Lamy, E. Notes sur les espies 

Lamarckiennes dc Cardium (Moll. Lamellibr.). 

Bull. Mus. nat. d'Hist. nat., Paris, (2) xiv (1), 

Jan. 1942, 63-68. 

15135. Lamy, E, Notes sur les espies 

Lamarckiennes dc Cardium (Moll. Lamellibr.) 

(suite). Bull. Mus. nai. d'Hist. nat., Paris, (2) xiv (2), 
Feb. 1942, 126-129. 

16136. Lamy, E. Notes sur les especes 

Lamarckiennes de Cardium (Moll. Lamellibr.) 

(suite). Bull. Mus. nat. d’Hist. nat., Paris, (2) xiv (3), 
March 1942, 228-232. 

16137. Lawrence, C* C* An Occurrence of the 
White-fronted Tern in Tasmanian Waters. Emu, 
xlviii (4), May 1949. 326-326. 
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15138. Lendon, A* Parrakeet Breeding Results 
for 1946. Avicult. Mag., liii (6), Sept. -Oct. 1947, 
164-162. 

16139. Lendon» A* Australian Parrots in 
Captivity. Avicult. Mag., Iv (2), March-April 
1949, 44-58. 

15140. McGillt A. R. The Need for More 
Definite Distribution Data. Emu, xlviii (2), Nov. 
1948, 127-140, maps. — The author regards the 
geographic range of most Australian birds as 
inadequately expressed, and gives reasons and 
suggestions for more exact definitions of the range 
of a species or subspecies within a given area. 

15141. McGillt A. R* Further Notes on the 
Great Knot. Emu, xlviii (2), Nov. 1948, 159-160. — 
Calidris tenuirostris — discusses the specimens 
collected in Torres Straits by the Che vert expedition 
in 1875, and of which three specimens of the 
original eight collected have still to be located. 

15142. Mackay, R* The Australian Coral Snake. 
Proc. R. Zool. Soc. N.S.W., 1947-48 (Jan. 1949), 
36-37, illustr. -Rhynchoelaps australis — distribu- 

tion, N.E. New South Wales ; S. and S.-W. 
Queensland. 

15143. McLauchlan, C. F. Experiments upon 
Certain Snails Inhabiting Sydney Gardens. Proc. 
R. Zool. Soc. N.S.W., 1947-48 (Jan. 1949), 21-24, 
illustr. — Native Carnivorous Snail, Strangesta 
capillacea (Ferussac, 1822), which feeds upon the 
Common Garden Snail, Helix aspersa, but prefers 
natural foods such as the native snails, Opeas 
tuckeri, Paralaoma and Egilomen, and wet decayed 
vegetation. The introduced English Carnivorous 
Snail, Helicella cellaria, feeds on slaters and Helix 
aspersa. 

15144. Maephersom J* Hopc« Records of 
Onchidiidae (Mollu.sca, Gastropoda) from Victoria. 
Mem. Nat. Mus. Viet., xv, Oct. 1947 (Aug. 1948), 
172-173, pi. xiv . — Onchidina australis Semper, 
1882, from Wingan Inlet, East Gippsland ; Onchi- 
della patelloides (Q. and G., 1832), Lome, Point 
Addis, San Remo, Wye River. 

15145. Mackerras, M* J., and Ercole, Q. N* 
Observations on the Development of Human 

Malarial I’arasites in the Mosquito. i. Morpho- 
logical Changes. Aust. J. Ex per. Biol. Med. Sci., 
xxvi (5), Sept. 1948, 439-447, pi. i (col.), tfs. 1-2. 

15146. Mackerras, M* J., and Ercole, Q. N* 
Observations on the Development of Human 

Malarial Parasites in the Mosquito, ii. Factors 
Influencing Infection. Aust. J. Exper. Biol. Med. 
Sci., xxvi (5), Sept. 1948, 449-458, tfs. 

15147. Mackerras, M. )., and Ercole, Q* N* 
Observations on the Life-cycle of Plasmodium 
malaria. Aust. J. Exper. Biol. Med. Sci., xxvi (6), 
Nov. 1948, 616-519, 3 figs. 

16148. Mathews, G* M* Correspondence. 
Nomenclature. Emu, xlviii (4), May 1949, 327-328. 

16149. Mitchell, F* J» A Revision of the 
Lacertilian Genus Tympanocryptis. Rec. S. Aust. 
Mus., ix (1), May 1948, 67-86, pis. iv-vi, tfs. 1-10. — 
In this survey of the agamoid genus Tympanocryptis , 
old and new forms are described and figured ; 
among the latter are T. intima sp.n. from the 
Eyrean Basin ; T. maculosa sp.n. unique in the 
genus, bediuse of the presence of femoral pores 
extending along the thigh, inhabits the barren 
salty surface of Lake Eyre North (twenty specimens 
were taken by the late Dr. C. T. Madigan) ; T. 


uniformis sp.n. with uniform, instead of rugose, 
scalation, as in other species, from Darwin, N.T. ; 
T. lineata pinguicolla subsp.n. a stout short-limbed 
race inhabiting parts of S. Victoria ; T. cephalus 
gigas subsp.n., this W. Australian race inhabits the 
upland area bounded by the Gascoyne and Fortescue 
Rivers. 

16160. Mitchell, F. J. A New Species of 
Lygosoma. Rec. S. Aust. Mus., ix (2), May 1949, 
180. L. (Spenomorphus) taniata — Andamooka 
Ranges, west of Lake Torrens, S.A. 

15151. Mitchell, F* J*, and Behrndt, A* C* 
Fauna and Flora of the Greenly Islands, Part i. 
Introductory Narrative and Vertebrate Fauna. 
Rec. S. Aust. Mus., ix (2), May 1949, 167-179, 
tfs. 1-2. — Notes are given concerning the physio- 
logical features and fauna of the little known group 
off the S. Australian coast. A scincid lizard, 
Egernia whitii multiscutata, is described as new. 
For an earlier paper on this group of islands, see 
Austr. Sci. Abstr., No. 14813, Finlayson, H. H. 

16162. Mohr, E* Einiges fiber Wombat-Formen 
und Marsupialia-Beutel. Zool. Garten. Leipzig, 
(N.F.), xiv, 1942, 55-68, 17 figs . — Fide Zool. Rec., 
1945 (1948), Mam., p. 29. 

15163. Munro, I. S* R* Revision of Australian 
Silver Breams Mylis and Rhabdosargus. Mem. 
Q'land Mus., xii (4), May 1949, 182-223, pis. 
xvi-xxiii, tfs. 1-5. — Six species of silver bream 
occur in Australian waters ; five are referred to 
Mylis Lacepode and one to Rhadbosargus Fowler. 
The form from southern and south-western 
Australia, previously referred to M. australis, 
is described as a new species, and the first record is 
made of M. latus from Australia. The three species 
M. australis, M. palmaris and M. butcheri sp. nov. 
are restricted in distribution to Australia, while 
M. berda, M. latus and R. sarba have a much wider 
range. The limits of distribution of Australian 
.species closely conform with the generally accepted 
marine faunal regions. 

15154. Nicholls, A* G* Marine Biology in 
Western Australia. Presidential Address, 1947. 
J. Roy. Soc. W.A., xxxiii, 1946-47 (Oct. 1948), 
161-162. 

16165. Nicholson, A* J* Pre.sidential Address : 
Fluctuation of Animal Populations. Rept. 2Qth 
Meeting Aust. N.Z. Ass. Adv. Sci., xxvi, Aug. 1947 
(1948), 134-147. 

16166. Ormsby, A. L The Front-fanged 
Venomous Snakes of the Sydney Metropolitan Area. 
Proc. R. Zool. Soc. N.S.W., 1947-48 (Jan. 1949), 
25-29, illustr. — Deals with 12 species of which 
three are dangerous to human life, viz. the Tiger 
Snake, the Death Adder and the Brown Snake ; 
two species are capable of producing a nasty and 
painful bite, the Blake Snake, and the Broad- 
headed Snake ; the remainder are harmless to 
man. 

16167. Panning, A» Die Trepangfischerei. Mitt. 
Hamburg Zool. Mus. Inst., xHx, 1944, 2-76, 40 tfs. — 
Refers, inter alia, to the Australian beche-de-mer 
fisheries and lists the species concerned, giving the 
scientific and vernacular names. Elsewhere he 
treats with the various genera and species of these 
edible Holothuriidae from a taxonomic viewpoint. 

15168. Perry, D* H. Black Cockatoos and Pine 
Plantations. W. Aust. Nat., Perth, i (7), Dec. 1948, 
133-136, illustr . — Calyptorhynchus baudinii, White- 
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tailed Black Cockatoo, extracting the seeds from the 
cones of Pinus pinaster for food. 

15159. Plomley» N. J. B* Zoology in Tasmania. 
Handbook for Tasmania. (A. N.Z. Ass. Adv. Sci., 
Hobart), pp. 45-60, 1949. 

16160. Pope, Elizabeth C, Hitch-Hikers of 
the Sea. Aust. Mus, Mag., ix (9), Oct.-Dec. 1948, 
293-297, illustr. — Mentions the following marine 
animals — Barnacles : the Australian Barnacle, 
Elminius modestus, now known from England and 
Europe ; Lepas anatifera, L. hilli, L. anserifera 
and L. pectinata. The Wandering Crab, Planes 
minutus. The Brown Anemone, Calliaciis miriam. 
The Araphimid Worm which travels on pumice 
stones. 

16161. Pope, Elizabeth C* Crangon— The 
Noisy Pistol Prawn. Aust. Mus. Mag., ix (10), 
Jan.-March 1949, 326-328, illustr. — C. strenuus 
occurs on open coast of New South Wales ; C. 
edwardsii in muddy areas of the estuaries of New 
South Wales among eel-grass or under stones. 

15162. Robinson, A. The Biological Significance 
of Bird Song in Australia. Emu, xlviii (4), May 
1949, 291-315. illustr. 

16163. Serventy, D. L. The Great-winged 
Petrel in Western Australia. Pterodroma macropiera. 
Emu, xlvii (3), Jan. 1948, 211- 213. 

15164. Serventy, D. L. The Tasmanian Mutton- 
bird in Western Australia. W. Aust. Nat., Perth, 
i (6), Sept. 1948, 131. — Puf/inus tenuirostris . 

Washed up on the beach, five miles west of Starva- 
tion Boat Harbour, near Hopetoun, W.A. (1946), 
the first record from W. Australian seas. Also 
on the beach at E.sperance (1948). 

15165. Serventy, D. /L„ and Whittell, H. M* 
A Handbook of the Birds of Western Australia 
(with the exception of the Kimberley Division). 
8vo. Perth, W.A,, 1948, pp. 365, illustr. — A 

chapter is devoted to the history of ornithology in 
W. Australia, while another section is devoted to 
bii'd geography. The remainder of the book treats 
with the birds in their systematic order, and gives 
aboriginal names, field recognition marks, distribu- 
tion, nesting and migrations. 

15166. Springer, S. Sphyrna bigelowi, a New 
Hammerhead Shark from off the Atlantic Coast of 
South America, with Notes on Sphyrna nwkarran 
from New South Wales. J. Wash. Acad. Sci., 
xxxiv (8), Aug. 1944, 274-276, fig. 1. — Measurements 
of a female embryo hammerhead shark from New 
South Wales are tabulated in comparison with a 
new species from Uruguay and Brazil. 

15167. Sproston, Nora G. A Synopsis of the 
Monogenetic Trematodes. Trans. Zool. Soc. Lond., 
XXV (4). Dec. 1946, 186-600. tfs. 1-118, 

15168. Stokell, G. The Validity of Galaxias 
kayi Ramsay and Ogilby. Rec. S. Aust. Mus., 
viii (4), Dec. 1947, 671-672. 

16169. Stresemann, E* Die Gattung Corvus 
in Australien und Neuguinea. J, Ornith, Berlin, 


xci, 1943, 121-136. — C. difficilis sp.n., Queens- 
land. Fide Zool. Rec., Ixxxii, 1945 (1948). 

16170. Tarr, H. E. Notes on the Birds of Long 
Island, Abrolhos Group, Western Australia. Emu, 
xlviii (4). May 1949, 276-282, pis. 36-38. 

15171. Tate, G. H* H. Results of the Archbold 
Expeditions. No. 60. Studies in the Peramelidae 
(Marsupialia). Bull. Amer. Mus. Nat. Hist., New 
York, xcii (6), Nov. 1948, 313-346, tf. 1, 

tabs. 1-10. — The Australian species are included in 
this monograph. 

15172. Tcsch, J. J. The Thecosomatous 
Pteropods. ii. The Indo-Paciftc. Dana- Report, 
No. 30, 1948, 1-45, 3 pis., 34 tfs.— The majority 
of the species dealt with are recordt from 
Australian waters, notes are given on the species, 
together with maps of their distribution. 

15173. Thompson, H. Fish Welfare. Pap. 
Proc. R. Soc. Tasm., 1947 (1948), 1-19, pE. i-iii, 
tfs. 4. 

15174. Tixicr-Durivault, A. Les Alcyonaires 
du Museum : 1. Famille des Alcyoiiiidce. I. Genre 
Lohularia. Bull. Mus. nat. d’Hist. nat., Paris, 
(2) XV (6), Oct.-Dec. 1943, 437-443.— 7_. hottai 
n.sp., Wooded Island, W.A. ; Red Sea ; L. doUfusi 
n.sp., Abrolhos Is., W.A. ; Red Sea. 

15175. Tixicr-Durivault, A» Les Alcyonaires 
du Museum ; I. Famille des Alcyoniida?. II. Genre 
Sinularia. Bull. Mus. nat. d’Hist. nat., Paris, 
(2) xvii (1), Jan. 1945, 55-63. 

15176. Tixier-Durivault, A. Les Alcyonaires 
du Mu.seum : 1. Famille des Alcyoniidie. II. Genre 
Sinularia (Suite). Bull. Mus. nat. d’Hist. nat., 
Paris, (2) xvii (2), Feb. 1945, 145~162.--5. riobusta 
MacFadyen, 1936, Reef A, Lizard Is. ; Outer Moat, 
Yongc Reef, Low Is. ; .S'. vaYiabilis n.sp., Talaut I. ; 
Rotti I. ; Low I. ; Red Sea ; Gambler Is. ; 
Toumotous. 

15177. Troughton, E. The Marsupial Banded 
Ant-eater or Numbat. Aust. Mus. Mag., ix (9), 
Oct.-Dec. 1948, 298-302, illustr. — Myrmecobius 

fasciatus. 

15178. Webber, L. C. The Ground Parrot in 
Habitat and Captivity. [Pezoporus wallicus}. 
Avicult. Mag., liv (2), March-April 1948, 41-45, 

pi. 

16179. Webster, H. O. Field Notes on Malurus 
elegans, the Red-winged Wren of Western Australia. 
Emu, xlvii (4). March 1948, 287-290, pis, 19-20. 

16180. Whitley, G* P. .A List of the Fishes of 
Western Australia. Fish. Dept. W.A., Fish. Bull., 
No. 2. 1948, 1-35, map. 

15181. Whitley, G. P. Flounders and Soles. 
Aust. Mus. Mag., ix (11), April-June 1949. 378-384, 
illustr. 

15182. Whittell, H* M., and Serventy, D, L. 

A Systematic List of the Birds of Western Australia. 
Publ. Libr. Mus. and Art Gall. W.A., Special 
Publ., No. 1, 1948, pp. vi, 126. 


BIOCHEMISTRY. 


Hon. Abstractor : 

16183. Albert, A„ and Falk, J. E. The Forma- 
tion of Hydrogen Carriers by Haematin-Catalyzed 
Peroxidations, i. Hydrogen Carriers from Certain 
Acridine and Quinoline Compounds. Biochem. J., 
xliv, 1949, 129. — In vitro, cytochrome C and 
methaemoglobin catalyze the oxidation by hydrogen 


G. F. Humphrey. 

peroxide of certain amino- and hydroxy-acridines 
and quinolines. The oxidized products act as 
hydrogen ascorbic acid or cysteine. 

16184. Beck, A. B., and Sheard, K. The 

Copper and Nickel Content of the Blood of the 
Western Australian Marine Crayfish (Panulirus 
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longipes Milne Edwards) and of Seaweeds. Aust. J. 
exp. Biol, Med. Sci., xxvii, 1949, 307. — The copper 
content of the blood varies from 43 to 208 (xg./ml. 
and nickel was present only in traces. The sea- 
weeds contained 1-6 to 10 p.p.m. copper and 1-6 
to 26 p.p.m. nickel. 

16186. Bolliger, A.» and Peters, F* E. Pentoses 
in Hair. Aust. J. Sci., xi, 1949, 174. — Nearly all 
the reducing substance in rabbit fur is pentose. 
In some other animals (rat, cat, sheep and man) 
there is not such close agreement. Phalanger fur 
contains large amounts of reducing substances 
(up to 0*9%) but no pentose. 

16186. Callaghan, J* P, Mesohaemoglobin 
Derivatives. 2. A Green Derivative of Meso- 
haemoglobin in the Presence of Cyanide. Aust. J. 
exp. Biol. Med. Sci., xxvii, 1949, 281. — When 
mesohaemiglobiii cyanide is alternately reduced by 
dithionite and oxidised by oxygen in the presence 
of excess buffered cyanide, a green solution con- 
taining several haemoproteins is obtained. It is 
suggested that the solution contains mesochole- 
globin, a meso-oxyporphyrin derivative and a new 
pigment. The production of cruoralbiii, by 
subjection of haemoglobin to the same reaction, 
involves participation of the vinyl side-chains 
of the porphyrin. 

16187. Callaghan, J. P,, and O'Hagan, J. E. 

Mesohaemoglobin Derivatives. 1. Preliminary 
Studies on the Preparation and the Properties of 
Mesocholeglobin. Aust. J. exp. Biol. Med. Sci., 
xxvii, 1949, 276. — The coupled oxidation of 

mesohaemiglobin and ascorbic acid produces meso- 
choleglobin, which has properties similar to 
choleglobin. The formation of choleglobins does 
not require the presence of vinyl side-chains in the 
molecule. 

15188. Davison, D. C* The Distribution of 
Formic and Alcohol Dehydrogenases in the Higher 
Plants, with Particular Reference to their Variation 
in the Pea Plant during its Life Cycle. Proc. Linn. 
Soc. N.S.W., Ixxiv, 1949, 26. — Of the 93 species 
examined, 64 contained formic dehydrogenase and 
69 alcohol dehydrogenase. All of the Leguminosce 
contained formic dehydrogenase, whether or not 
nodules were present. 

16189. Davison, D* C. The Importance of 
Formic Dehydrogenase in the Oxidation Mechanisms 
of Pisum sativum. Proc. Linn. Soc. N.S.W., Ixxiv, 
1949, 37. — In the seed and seedling, alcohol and 
formic dehydrogenases are probably the first 
enzymes concerned in the chain of biological 
oxidation of substrates. Formic dehydrogenase 
can be coupled with other dehydrogenases. Formate 
oxidation can proceed through the cytochrome and 
ascorbic acid oxidases in the seed and seedling 
respectively. 

16190. Dawbarn, Mary C« The Determination 
of Thiamine in White Bread by the Thiochrome 
Method. Aust. J. exp. Biol. Med. Sci., xxvii, 
1949, 207. — It was found that acid extraction of 
bread followed by enzymic digestion of the filtrate 
gave satisfactory removal of thiamine from the 
sample. Details of the fluorimetric procedure 
adopted ^r the estimation are described. 

16191. Ennor, A* H«, and Stocken, L. A« The 
Preparation of Sodium Phosphocreatine. Biochem. 


J., xliii, 1948, 190. — Creatine hydrate and 
phosphorus oxychloride are condensed together 
and the product purified through the barium salt. 

16192. Falk, J. £♦ The Formation of Hydrogen 
Carriers by Haematin-Catalyzed Peroxidations. 
Biochem. xliv, 1949, 369. — The oxidation of 
adrenaline by oxygen at pH 7 is catalyzed per- 
oxidatively by cytochrome C and by methaemo- 
globin. Adrenochrome can act as a hydrogen-carrier 
in catalyzing the oxidation of ascorbic acid by 
oxygen. 

16193. Hackman, R. H., Pryor, M* G. M., and 
Todd, A* R. The Occurrence of Phenolic Substances 
in Arthropods. Biochem. /., xliii, 1948, 474. — 
Phenolic acids are believed to play a part in the 
hardening of insect cuticle ; 3 : 4-dihydroxyphenyl- 
acetic acid was isolated from six species and in 
addition 3 ; 4-dihydroxybenzoic acid from two of 
these species. 

16194. Hackney, F* M. V* Studies in the 
Metabolism of Apples, vii. A Study of the 
Polyphenolase System in Apples. Proc. Linn. 
Soc. N.S.W., Ixxiii, 1948, 439. — Protocatechuic 
acid increases the oxygen uptake of cut apple 
tissue ; sometimes more oxygen was consumed 
than was required for the oxidation of the proto- 
catechuic acid. It was concluded that the acid 
could act as a catalyst under some conditions. 
Resorcinol and cyanide strongly inhibit the 
respiration of apple tissue. A crude apple 
polyphenoloxidase preparation was made with 

viii. Ascorbic Acid Oxidase in Apples. Ibid., 
p. 465. — Ascorbic acid oxidase is present in apple 
tissue and can be inhibited by O-OOl M cyanide. 
The possible function of the enzyme as a terminal 
oxidase is di,scusscd. 

16196. Hird, F. J. R, Amino Acids in Tobacco 
Mosaic Virus. Aust. J. Sci., xi, 1949, 170. — ILsing 
the methods of paper chromatography, tobacco 
mosaic virus was analysed for the presence of a 
number of amino acids. The results confirmed 
those obtained previously by other workers using 
microbiological methods. In addition, it was 
shown that hydroxyprohne is not present. 

16196. Humphrey, G, F* The Adenosinetri- 
phosphatase Activity of Myosins from Marine 
Animals. Physiol. Comp. (Ecol., i, 1949, 89. — 
Myosin was prepared from various marine animals 
and shown to have ATP-ase activity of a low 
order. 

16197. Humphrey, G. F„ and Mann, 

Studies on the Metabolism of Semen, v. Citric 
Acid in Semen. Biochem. /., xliv, 1949, 97. — 
Castration lowers the level of seminal citric acid, 
and this effect can be offset by treatment with 
testosterone. Rat seminal vesicles, despite their 
high content of citric acid have little ability to 
synthesize citric acid from oxaloacetic acid. 

16198. Isbister, J. The Estimation of Serum 
Albumin by the Precipitation of Globulin with 
Sodium Sulphite. Aust. J. exp. Biol. Med. Sci., 
xxvii, 1949, 61. — The Campbell and Hanna method 
(21% sulphite as precipitant) was checked against 
the standard Howe procedure. For clinical purposes 
the former method is recommended owing to its 
speed and simplicity. 
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International Rules of Botanical Nomen- 
clature. Compiled by W. H. Camp, H. W. 
Rickett and C. A. Weatherby. (Waltham, 
Mass.: The Chronica Botanica Co.; Mel- 
bourne: N. H. Seward and Co. 120 pp. 
T X 10 J".) Price, $3.50. 

The Chronica Botanica Company is to be 
congratulated for reprinting the limited edition 
of the International Rules of Botanical Nomen- 
clature published in Brittonia 6, No. 1 (1947). 
The last published edition of the Rules was 
the Third Edition, published in 1935; but later 
in that year several alterations were made at 
the International (Congress held at Amsterdam. 
These alterations were known to few botanists, 
and in any case relatively few copies of the 
Third Edition are available. To fill this need, 
the work under review was inspired by the 
American Society of Plant Taxonomists. 

The volume is well printed, the list of 
nomina consfTvanda has been brought up to 
date, a list of noynina rcjicicnda has been com- 
piled — a welcome innovation — and a compre- 
hensive index is included. Alterations from 
the Third Edition sanctioned at Amsterdam 
are indicated by dots in the case of deletions 
and by a change of type in the case of altered 
wording and additions. In the preface, the 
compilers state that Mt is to be clearly under- 
stood that the present text, although taken 
from authentic sources, is in no way to be 
considered an official edition. Its compilers 
have attempted to be as careful as po.ssible 
. . . but there is no warrantry that the text 
in all its parts is as oi iginally intended . . . 

Since this publication was received, there 
has come to hand a copy of Intn'national RuUh 
o/ Botanical Nomcnclat urc, S'upplcyncnt^ Eni- 
hodyitiff the alterations niade at Amsterdam in 
J9Sr), by T. A. Sprague, 1948 (mimeo’d). This 
is the official text of the alterations made at 
Amsterdam. There are occasional differences 
between the American version and this, but 
for the most part they are lelatively un- 
importafit textual emendments made by the 
Editorial (Committee. The chief differences are: 

(a) the phrases relating to provisional 
names are treated in the American 
version as an addition to Art. 37 
instead of a separate Aidicle, Art 37 
l)is: and therf* is no leference to alter- 
native names; 

(b) the text of Rec. XXXll ter is omitted 
because it had been ‘referred to the 
Editorial Committee'; 

(c) the wording of Rec. XXXII septies is 
different ; 

id) some provisions lelating to fossil 
plants are differently arranged. 

(In the official Supplement, Art. 39 
is replaced by Art. 42 bis and Art. 44 
bis: two new Articles, Art. 44 bis and 
Art. 46 bis are added; and additions 
are made to Art. 37 and Art. 67.) 

Such a complete presentation of the Rules 
of Nomenclature will be warmly welcomed. 

S. T. Blake. 


Genetics 

S. Smith-Whttp:* 

Heredity, East and West — Lysenko and World 
Science. By Julian Huxley. (New York: 
Henry Scliuman, 1949. 246 pp.) Price, 

$3.00. 

Here is a book dealing with the Russian 
(Icnetics ‘controversy’ which should be read by 
all biologisLs, by all scientists, and by all who 
have an intei est in the relation between Science 
and Society. It can be recommended to all 
libraries and all reading groups. 

The readei- not already familiar with the 
situation of Genetics in Russia will ^equire 
information on several aspects. Firstly, what 
is the controversy? What is it about? Second, 
what conclusion is to be reached, at the 
scientific level, as a result of the conflict? Is 
the orthodox geneticist correct, or are Lysenko 
and his followei-s nearer tlie truth? Are 
neither sound, or are both, in part? And third, 
w'hat is the significance of the controversy, 
other than at this genet ical level? Julian 
Huxl(‘y deals with these aspects over the six 
chapters of his book, but he emphasizes that 
the third aspect is of major inipoi-tance. In 
Russia the curtain has IxMm rung down on a 
tragedy with lln^ complete defeat of orthodox 
genetics. Elsewheie, the Lysenko-ist doctrine 
of the inheritance of environmental modilL 
cations Ls rejected by all who are familiar with 
the factual basis of neo-Mendel ian and neo- 
Darwinian theory. The significance of the con- 
troversy is, as it must be, in the broad sense, 
political. 

Ghapti'r 1 outlines the nature and history of 
the dispute from its appearance, even before 
1930, to its conclusion at the Genetics Congress 
of the U.S.S.R. Academy of Sciences in 1948, 
and provides the necessary introduction to the 
siibseK]uent discussion. Then in Chapter 2 the 
ideological issues involved are treated. The 
main issue is stressed, ‘There is now a party 
line in Genetics — the ba.sie scientific principle 
of the appeal to fact has been over-ridden by 
ideological considerations'. Lysenko and his 
followers claim that orthodox genetics, ‘Mendel- 
ism-Morganisin’, is ‘leactionary’, ‘clerical’, 
‘bourgeois’, ‘anti-mateiialist'. To establish 
these views they (iiiote authority — Marx, Lenin. 
Stalin, even Darwin — none of whom had any 
knowledge of the Chromosome Theory of 
Heredity. But is genetics clerical because 
Mendel was a Catholic Monk? Not all famous 
geneticists have been Catholics, some have 
even been dialectical materialists! How is it 
‘idealist’, ‘anti-materialist’? Modern genetical 
theory is based on the occurrence of minute 
self-duplicating particles of definite chemical 
nature, the genes. Most geneticists accept the 
view that the process of duplication will prov<‘ 
fundamentally explicable in chemical and 

* S. Smith- White, Department of Botany, l^ni- 
versity of Sydney. 
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physical terms, and that no supernatural or 
mystic powers need to be invoked to explain 
their behaviour. It is essentially a materialist, 
mechanist theory. It does not support, neither 
does it deny, religion. How then is it reaction- 
ary? Certainly it has been misused on occasion. 
Individuals with inadequate knowledge or 
fanatical urge have misused it to help justify 
racial discrimination and oppresssion. Nazism 
has done this on a national scale, but Huxley 
emphasizes that wrongful usage does not make 
the science itself reactionary. The writer would 
go further and claim that neo-Darwinism 
theoretically Justifies a society with maximum 
freedom and maximum opportunity for the 
individual. 

Chapter 3 is concerned with the scientific 
issue, and Chapter 4 provides an exposition of 
factual data on which genetic theory is based, 
in a readable form. Orthodox genetics is 
presented as a consolidated body of facts, with 
dependent generalizations and laws, and 
explanatory hypotheses and theories which 
endure the tests of prediction. In contrast it 
is claimed — and with reason — that the Lysenko- 
ist doctrine is unsupported by any sound and 
verifiable observational or experimental evi- 
dence. The few experiments which have been 
advanced by supporters of the doctrine, or at 
least the few which have been made available 
to geneticists in other countries, have (and 
here Huxley quotes Darlington) “made use of 
the three classical precautions needed for the 
‘success’ of experiments designed to prove the 
inheritance of environmental effects; namely, 
beginning with mixed stock, omitting the use 
of proper controls, and repudiating statistical 
tests’". Moreover the results obtained in many 
of the ‘experiments’ can often be explained 
adequately by orthodox genetics. The paucity 
of experimental support, we might add, is not 
due to lack of opportunity; for publications 
on Soviet Genetics, by Lysenko himself, have 
been available in Australia and more readily 
in England, The whole doctrine is supported 
by appeals to authority, and by a claim (which 
is not substantiated) that it offers greater 
prospects in practice. Huxley emphasizes that 
neither of these bases of support is scientific- 
ally valid. Furthermore, the doctrine is pro- 
tected by its presentation in a vague, ill- 
defined, oracular, contradictory and medieval 
mystic form. 

What then is the conclusion to be derived 
from Huxley’s analysis? The answer is un- 
equivocal and direct. Admittedly neo-Mendelian 
neo-Darwinian Genetics is not final and com- 
plete. In some respects it provides only a 
first approximation; but, although all its rooms 
may not be furnished, it is a strongly built 
house on foundations of solid rock. Theories 
of the inheritance of environmental modifl- 
ations have cropped up repeatedly since the 
time of Lamarck, but that form of neo- 
Lamarckism which is due to Lysenko is un- 
scientific* and contrary to fact. It is utter 
nonsense. 


The final aspect is its significance outside, 
or above, the purely genetical level. The con- 
clusions to be reached are more involved, and 
the reasoning is more difficult. A geneticist 
cannot claim any special ability in its analysis, 
but a man of the intellectual stature of J. S. 
Huxley can; and in this book he succeeds in 
presenting a case clearly, analytically and 
impressively. Chapter 5 deals with ‘Totali- 
tarian Regimentation of Thought", and Chapter 
6 with ‘The Situation of Science’. 

In order to buttress its system against 
internal or external enemies, imagined or real, 
Russia has apparently decided that it is neces- 
sary to control not only production, but also 
opinion. Certain schools of thought in various 
sciences, and in the arts, have been outlawed 
and others have been rstahlished, and have 
been made official. As Huxley rightly empha- 
sizes, it is immaterial, in this connexion, 
whether the official viewpoint is right or wrong. 
The significant feature, which scientists 
(•ertainly would find intolerable, is the restric- 
tion on freedom of thought and research. 

Neo-Darwinian theory offers an instructive 
story of conflict in the process of evolution 
— the conflict of adaptation and adaptability, 
as developed by K. Mather. An inter-breeding 
population, under a given environment, may be 
more or less perfectly adapted to that environ- 
ment. If total adaptation is high, all indi- 
viduals will be closely adapted, and must be 
alike. Tliere will be little variability. If vari- 
ability is high, some individuals must be less 
well adapted than others, and the total adapta- 
tion of the population must be lower. According 
to neo-Darwinian selectionist theory, evolution 
is dependent on selection acting on variability. 
Little variability means low adaptability. If a 
species is highly adapted to a given environ- 
ment, it lacks adaptability, and when the 
environment changes, as it will, the species 
may succumb. Continued evolution is depen- 
dent upon the maintenance of variability, but 
species may sacrifice their evolutionary future 
for immediate success. Such species will be 
dead-ends in evolution, and will die out when 
they cannot meet the emergencies of changing 
environments. Many extinct species of plants 
and animals have undoubtedly suffered this 
fate of over-adaptation. 

This reasoning can be transferred to the 
human species, and to human social organiza- 
tion. Few will deny the high material efficiency 
of totalitarian systems, but their high material- 
ist adaptation is obtained by the sacrifice of 
adaptability. They must be dead-ends, off the 
line of the continuing social evolution of 
humanity. Doubtless such systems will arise 
in the future, as they have in the past, wher- 
ever a community or a nation is isolated and 
socially inbred; but the continued social evolu- 
tion of man must derive from a system per- 
mitting maximum freedom in thought and 
action. Perhaps orthodox genetics is ‘reaction- 
ary’ because it indicates the ultimate long- 
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range futility of totalitarian systems! It also 
indicates the danger inherent in the Isolation 
of a powerful nation; whether it be for ideo- 
logical reasons, or for trade advantage, and 
whether it be self-imposed or enforced from 
without. 

The final chapter is one which should be 
brought to the notice of the political powers- 
that-be. The scientist is a citizen, subject to 
the laws of his country, and under an obliga- 
tion equally with other citizens to work for 
the improvement of the material conditions 
and social organization of the whole population: 
but he must not be forced, nor even allowed, 
to subordinate his intellectual and scientific 
autonomy to any criteria incompatible with 
science. (The reader may here be referred to 
the article by Polanyi in This Journal, ii, 107, 
1949.) He is under an obligation to discover 
facts, and to build up generalizations and laws, 
hypotheses and theories, to explain and cor- 
relate these facts. He must not confuse fact 
and theory, nor suppress or distort fact to fit 
theory. Pacts may be interpretable in different 
ways. Opposed hypotheses may be tested by 
their value in prediction. A critical attitude 
must be retained, and heterodox scientists 
must not only be toleiated, they must be 
welcomed. 

There are three postscripts. The first is of 
particular interest >o geneticists, since refer- 
ence is made to a statement by J. B. S. Haldane, 
a notable neo-Darwinist known to be sym- 
pathetic to the Soviet. Haldane adheres to his 
genetical views, and, in the main, rejects the 
Lysenko doctrine. He does not, apparently, 
comment on the other issues involved. 

The book is documented by reference to 
reports and publications both supporting and 
attacking the Lysenko-ist doctrine, some of 
which are available in Australia. The strongest 
indictment of the Lysenko-ist position is pro- 
vided, unintentionally, by the publi.shed Pro- 
ccf'divcfs of the Lenin Aeadeniif of Agricultural 
i^riences, 19^8. 

News 

The Royal Society 

The Bakerian Lecture for 1950 will be 
delivered on 4 May by Professor P. W. Bridg- 
man of the Lyman Laboratory of Physics, 
Harvard. The Croon ian Lecture will be 
delivered on 15 June by Professor P. M. Burnet 
of the Walter and Eliza Hall Institute, Mel- 
bourne. The Perrier Lecture will be delivered 
on 29 June by Professor J. Z. Young of Uni- 
versity College, London. The first Leeuwen- 
hoeck Lecture will be delivered on 9 November 
by Sir Paul Pildes. The Wilkins Lecture will 
be delivered on 14 December by Professor 

F. J. Cole of the University of Reading. 

Royal Society Fellowships, 1950 

B. P. Babkin (physiology, McGill), secre- 
tion by the digestive tract; conditioned reflexes. 


L. F. Bates (physics, Nottingham), properties 
of ferromagnetic substances. 

T. A. Bennet-Clark (botany, King’s College, 
London), plant physiology; organic acid meta- 
bolism; control of water in plant cells. 

B. Bleaney (physics, Oxford), microwave 
spectroscopy; low-temperature physics. 

L. J. Comrie (director, Scientific Computing 
Service Ltd., London), modern methods of 
computation. 

C. A. Coulson (theoretical physics. King’s 
College, London), application of quantum 
theory to chemical problems. 

L. R. Cox (geology, British Museum), inverted 
brate palaeontology. 

H. S. M. Coxeter (mathematics, Toronto), 
geometry of poly topes. 

G. H. Cunningham (botanist, D.S.I.R., Auck- 
land). rust fungi; systematic mycology. 

W. J. El ford (biophysicist, National Institute 
for Medical Research, London), meihods of 
determining virus size. 

S. B. Gates (aerodynamics. Ministry of 
Supply, Britain), dynamics of aircraft. 

C. A. Hoare (zoology, Wellcome Laboratories 
of Tropical Medicine, London), parasitic pro- 
tozoa, especially the trypanosomes. 

L. Howarth (applied mathematics, Bristol), 
theory of the boundary layer; theory of iso- 
tropic turbulence : gas dynamics. 

E. R. H. Jones (organic chemistry, Man- 
chester), st(‘raids: carotenoids; acetylene. 

A. J. P. Martin (biochemistry, National 
Institute foi’ Medical Research, London), liquid- 
liquid partition cliroinatographic methods of 
chemical analysis. 

D. F. Martyn (radiophysics. (\S.I.R.O., Can- 
berra), int<‘rpr('tat ion of radio-wave interaction; 
elucidation of ionospheric variations. 

R. A. Morton (biochemistry. Liverpool), 
chemistry and biocliemist ry of the fat-soluble 
vitamins. 

R. J. Fumphrey (zoology, laverpool), sense 
organs and central nervous system of animals; 
hearing in insects and man. 

A. G. Shenstone (physics. Princeton, U.S.A.; 
foimeiiy Scientific Liaison Officer in London 
of the Canadian N.R.C.). spectroscopy. 

H. E. Shortt (parasitology, London School of 
Hygiene and Tropical Medicine), protozoal 
diseases. 

M. Stacey (chemistry. Birmingham), carbo- 
hydrates of animal tissue and of micro- 
organisms. 

L. E. Sutton (physical chemistry, Oxford), 
electrical properties of molecules. 

R, L. M. Synge (biochemistry, Rowett Re- 
search Institute, Aberdeenshire), application of 
the principle of partition chromatography to 
the separation of amino-acids and peptides. 

B. P. Uvarov (entomology, Anti-Locust Re- 
search Centre, British Museum), orthoptera; 
international organization of measures for the 
control of locusts. 

F. C. Williams (electrotechnics, Manchester), 
radar; electrical computing machines. 
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Nufifield Fellowships, 1950 

Natural Sciences 

H. A. Buchdahl, research physicist and lec- 
turer in Physics in the University of Tasmania. 
Dr. Buchdahl is thirty years of age and was 
trained at the Imperial College, London. He 
will study nuclear physics or relativity theory 
in Great Britain. 

L. H. P. Jones, agricultural chemist. Dr. 
Jones is twenty-seven years of age and 
graduated Bachelor of Agricultural Science at 
Melbourne in 1944. His investigations on the 
availability of nutrient elements in the soil 
will be continued in Scotland or England. 

Social Sciences 

J. B. Thornton, lecturer in Physical Science 
in the Sydney Teachers’ College. Mr. Thornton 
is thirty-three years of age and is a graduate 
in Arts and Science of the University of 
Sydney. He proposes to study the History and 
Philosophy of Science at University College, 
London, especially in relation to the equipment 
of teachers of science. 

Medicine 

W. H. Adey, lecturer in Anatomy in the 
University of Adelaide. Dr. Adey is twenty- 
seven years of age and a graduate of Adelaide. 
He intends to follow^ reseai'cli on the nervous 
system, especially in relation to the brain, at 
Oxford. 

J. W. Perry, pathologist at the Children’s 
Hospital, Melbourne. Dr. Perry is thirty-two 
years of age, and transferred from Queensland 
to graduate in Melbourne. After war service, 
he spent a year on the staff of the Walter and 
Eliza Hall Research Institute. He intends to 
continue his work on disorders of the liver, 
and on diseases of children. 

V. Wynn, research worker in Physiology in 
the University of Melbourne. Dr. Victor Wynn 
is twenty-nine years of age and a graduate of 
Melbourne. His physiological studies are par- 
ticularly concerned with the problem of water 
and electrolyte imbalance. He is a twin 
brother of Dr. Alan Wynn, who is already 
engaged in post-graduate medical work in 
London. 

Human it US 

A. G. L. Shaw, thirty-three years of age, who 
is Dean of Trinity College in the University of 
Melbourne. Mr. Shaw is a graduate of Mel- 
bourne and Oxford and proposes to undertake 
historical research upon the circumstances of 
some of the early convicts transported to 
Australia. 

Special Fellowships in Extraction 
Metallurgy 

G. M. Willis, senior lecturer in Chemical 
Metallurgy in the University of Melbourne, will 
travel to England and Europe. 

Professor B. C. R. Spooner, of the chair of 
Metallurgy in the University of Adelaide, will 
visit metallurgical installations in South 
Africa and Rhodesia. 


National University Scholarships, 1950 

Physical Sciences: M. J. Buckingham, C. A. 
Hurst, J. R. Prescott, I. F. Wright. 

Social Sciences: B. D. Cameron, A. R. Hall, 
H. Mulhall, R. W. Parsons, C. M. Williams. 

Medicine: J. H. Bennett, G. A. Bentley, R. D. 
Brown, J. B. Davenport, L. P. Dodson, P. W. E. 
Gtbsoii. 

Pacific Studies: (Miss) A. M. McArthur,^ 
G. H. Nadel. 

Professor J. B. Condliffe 

Professor J. B. Condliffe, who occupies the 
Chair of Economics at the University of Cali- 
fornia, will visit Australia in August and 
September, accompanied by Mrs. Condliffe. His 
visit will be under the auspices of the Aus- 
tralian National University, with the assistance 
of the ("arnegie Corporation. Professor Cond- 
liffe was hoin in Melbourne and is a graduate 
of Canterbury University College, N.Z., and of 
Cambridge. He has occupied chairs at Canter- 
bury University College and at the London 
School of Economics and Political Science. He 
has been Associate Director of the Carnegie 
Endowment for International Peace, and from 
1931 to 1936 w^as attached to the Economic 
Intelligence Service of the League of Nations. 

National University 

The position of Header in Economic Statistics 
has been tilled by the appointment of H. P. 
Brown, the Director of Research at tlie 
(k)mmonwea]t h Buieau of (^lensus and Statistics. 
Mr. Brown is a graduate of Melbourne, and 
has been a lecturer in the University of Western 
Australia, Investigation Officer for the Common- 
wealth Grants Commission and member of the 
Sub-Committee on National Income Statistics 
of the L(‘ague of Nations Committee of Statis- 
tical Experts. His main field has been that of 
national inconu'. 

Chemical Institute Awards 

The H. Cm. Smith Memoral Medal for 1949 
has been awuirded to D. P. Mellor, reader in 
Chemistry in tin* University of Sydney. The 
aw'ard is made by the Royal Australian 
Chemical Institute for the best contribution to 
the development of chemical science in Aus- 
tralia. 

The Rennie Memoiial Medal for 1949, which 
is foi* the best contribution by a member of 
the Institute under thirty years of age, was 
aw’arded to J. B. Willis, research officer of the 
C.S.I.R.O. 

The Masson Memorial Scholarship for 1950 
has been awarded to R. E. Underdowm, of 
South Australia, who is completing the final 
year of the B.Sc. course at the University of 
Adelaide. 

D. F. Martyn, F.R.S. 

The Royal Society of London has elected 
Dr. David F. Martyn, Chief Scientific Officer 
of the Radio Research Board, C.S.I.R.O., as a 
Fellow of the Society. Dr. Martyn was born 
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in Scotland, graduated at the University of 
London, and joined the Radio Researcli Board 
in 1930. During the war he was appointed 
as the first Chief of the Radiophysics Labora- 
tory, which was established primarily for 
research in radar. He was later seconded to 
the army to take charge of operational research. 

Since the war Dr. Martyn has been engaged 
upon theoretical and practical studies in 
atmospheric and solar physics at the Common- 
wealth Solar Observatory, Mount Stromlo, 
especially upon tides in the upper atmosphere 
and upon solar physics in relation to radio 
propagation. In 1949 Dr. Martyn was elected 
by the International Union of Scientific Radio 
MS Chairman of tlie f -omini.s.sion on Extraterres- 
trial Noise. 

Scientific Bibliography, Indonesia 

A Postwar Scientific Bihliography, covering 
the period from 15 August 1945 to 31 December 
1949, has been issued as Bulletin No. 5 of the 
Organization for Scientific Research, Indo- 
nesia (Gambir Selatan 11 Pav., Djakarta). It 
contains about one thousand titles, fully classi- 
fied. The titles are expressed in English. 

C.S.I.R.O., Council and Executive 

In place of the large Council which acted as 
the governing body of the C.S.I.R., the Common- 
wealth Scientific and Industrial Research 
Organization, which succeeded it in May 1949. 
is governed by a small Executive. The mem- 
bers of the Executive for tlie first year were 
Dr. 1. Cliinies Ross (Chairman), Dr. F, W. G. 
White (Chief Executive Officer). Dr. S. H. 
Rastow, Mr. D. A. Mount joy (part-time) and 
Mr. H. J. Goodes (part-time). In March 1950 
Mr. Alan Ritchie was added to the Executive. 
Mr. Ritchie is a pastoralisi in the western 
district of Victoria, born in Australia, who 
entered the Royal Navy from Dartmouth and 
took an honours degree in Economics at Cam- 
bridge, He has made a significant contribution 
to animal husbandry in develo])iiig a strain of 
sheep suited to local environment, and his 
achievements in the complementary glazing of 
cattle and sheep on improved and natural 
pastures have aroused interest. During the 
1939-45 war Mr. Ritchie was responsible for 
the electrical maintenance of ships in the Royal 
Navy taking part in the Battle of the Atlantic. 

The Advisory Council of the C.S.I.R.O., as 
provided for in the Science and Industry Rc- 
starch Act 7.9.)9, was appointed in March 1950. 
It includes R. S. Andrews, A. F. Bell, F. M. 
Burnet, N. K. S, Brodribb. Sir Harry Brown, 
W. J. Dakin, A. J. Gibson, W. S. Kelly,‘sir Kerr 
Grant, S. L. Kessell, E. H. B, Lefroy, Sir John 
Madsen, Sir David Rivett. E. J. Underwood, 
S. M. Wadham and C. Euston Young. Sir 
David Rivett, who was formerly Chairman of 
the C.S.I.R.. will act as Chairman of the 
Advisory Council of the G.S.I.R.O, 

Australian Locust Plaipues 

It is believed that the best hope of control- 
ling plague locusts is to attack the insects 


befoie they reached the winged stage, when 
hoppers remain in the vicinity of hatching 
grounds for about six weeks. During this 
period they do not start to march for about 
ten days, after which swarming bands may 
move up to one and three-quarter miles. The 
rate of march depends upon the temperature, 
the density of hopper population, and the 
nature of plant cover; some bands have moved 
a quarter of a mile in a day, with a maximum 
rec^orded speed of five miles per hour. Methods 
under investigation at egg beds in New South 
IVales include the use of poison baits and of 
spraying by hand and from the r r. Basic 
knowledge is given in Bulletin NO. :ii5, issued 
by the C.S.I.R.O. in April 1950. 

Sheep Branding Fluid 

The expense of the extra sorting required 
to remove the hianded portion of wool from 
a fleece luis hnl to the development of a brand- 
ing fluid by the C.S.I.R.O, Wool Textile labora- 
tory at Geelong, wbicli is removed during 
ordinary comniei cial scorn ing. The preparation 
consists of lanolin, resin, steaiic acid and 
tallow, melted and mixed at 230 F., and then 

emulsified by slowly pouring into cold water 
with ammonium sl('arate and a preservative. 
A pigment such as rnonolite scailet, or mon- 
astrol blue, oi- lacquei- black, is then added by 
mixing in a ball mill. 

When the branding fluid is applied to the 
sheep, the ammonia volatilizes. The emulsify- 
ing power of tlie solution is thereby lost, and 
the brand can then resist lain for at least 
a year. The hot alkaline soap solutions of 
commercial scorning remove it. 

Survey of Foundry Sands 

A survey of foundry sand resources in New 
South Wales has been completed by C.S.I.R.O. 
in conjunction with tlie N.S.W. Department of 
Mines. It covers pits now in use and other 
deposits which may be worked in future. The 
sands available for coies for hollow castings 
and those used for moulds for heavy castings 
were found to be highly satisfactory; but 
sands available for medium and fine work 
are of pooier quality, with no intermediate 
grade in view. Details are reported in C.S.I.R.O. 
Bulletin No. 239. i.ssued in April 1951). 

Lime in Drought Feeding of Sheep 

Cereal grain mixtures as used for the 
drought-feeding of shet'p in Australia have 
relatively high phosphorus content and low 
calcium content. Young sheep fed on this diet 
are stunted in growth, their teeth do not form 
properly, and they may suffer heavy mortality. 
Even moderate exei-cise can cause grown sheep 
to collapse, although no outward symptoms 
may show when the sheep is resting. It has 
been found that the addition of calcium-rich 
foodstuffs, such as leguminous hay or chaff, 
or of a mineral supplement such as finely 
ground limestone, allows normal development 
to take place, restoring normal mineral meta- 
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bollsm. Details of research under Australian 
conditions are given in Bulletin No. 240 of the 
C.S.I.R.O., issued in March 1950. 

The Festival of Britain, 1951 

Contributions of science to contemporary 
civilization will be illustrated by displays at 
three exhibitions in connexion with the Festival 
of Britain, 1951. On the south bank of the 
Thames, London, the practical consequences 
of pure science will be shown against a back- 
ground of the working world of Britain; at 
South Kensington the emphasis will be upon 
the revolutions in human thought which have 
resulted from curiosity as to the ultimate 
nature of matter; in the Kelvin Hall, Glasgow, 
the emphasis will be upon certain branches of 
technology. The general aim of design has 
been to deal with a few selected topics 
adequately rather than to attempt a frag- 
mentary treatment of all fields. Moreover, the 
appeal has been made by pictures and objects 
rather than by written explanatory material, 
in order to facilitate the circulation of people 
through the exhibitions. 

The South Bank exhibition will aim (o make 
the visitor realize how much of the accumu- 
lation of knowledge of pure science has 
accrued directly from the adventurousness of 
the British people in body and in mind. 
Requirements of tiansportation, communication 
and health, resulting from the far-flung nature 
of British enterprise, have brought contri- 
butions to knowledge from the physicist, bi- 
ologist and engineer; and such initiative and 
venture of mind continues to be bred in Bi itain 
and the Commonwealth. The exhibition will 
include a Dome of Discovery, where the themes 
will display the extension of knowledge through 
earth, land and sea, to the cosmic space 
beyond; and our growing insight into the 
nature and structure of dead and living matter. 

The South Kensington exhibition is designed 
to appeal to the ‘amateur’ scientist, to give him 
more detailed insight to atomic and nuclear 
structure. The method of treatment proceeds 
by steps from the familiar to the less familiar. 
The Kelvin Hall exhibition will develop the 
stories of the two chief sources of power used 
in Britain today — coal and water. These will 
include chapters on steel making, the use of 
steam, and the generation of electricity; and 
on the North-of-Scotland hydro-electric scheme, 
dock and harbour work, and irrigation schemes 
overseas. The culminating display will relate 
to atomic power. 

It is anticipated that the learned societies 
and scientific institutions in Britain will take 
the opportunity of displaying an assessment 
of their own achievements. 

University of Sydney 

The establishment, staffing and equipment of 
the new Department of Veterinary Physiology 
has been proceeding over three years with 
funds provided by the Commonwealth Govern- 
ment, the Rural Bank of N.S.W., the George 


Aitken Pastoral Research Trust, the Australian 
Meat Board, and Burroughs Wellcome and Co. 
The grant from the Australian Wool Industry 
Fund to establish the Chair of Veterinary 
Physiology completes the foundation of the 
Department. Professor C. W. Emmens, the 
first occupant of the Chair, is thirty-six years 
of age and is a graduate of Wye Agricultural 
College, Kent, and University College, London. 
Both before and after the war period of 1941- 
1946 he was on the staff of the National Insti- 
tute for Medical Research, London. His field 
has been sexual physiology, including its statis- 
tical aspects, and he hfis recently published a 
book on Principlvs of Biological Assay. In 
conjunction with workers in Western Aus- 
tralia and the C.S.I.R.O., he has recently 
initiated a research programme on the preser- 
vation of mammalian sperm and on the oestro- 
genic action of certain strains of subterranean 
clover on sheep. 

Other appointments include N. W. G. 
McIntosh as senior lecturer in Anatomy; C. C. 
Renwick as senior lecturer in Economics; 
.1. F. S. Frith as lecturer in Chemical Engi- 
ne('ring; .1. H. Tyrer as lecturer in Medicine; 
F. R. Whatley as senior lecturer in Bio- 
chemistry; ,1. A. Radcliffe as lecturer in 
Psychology. R. Hamilton Kenny has resigned 
from the position of Reader in Anatomy. 

Following the retirement of Mr. Geoffrey 
Dale from the position of Registrar, Mr. W. H. 
Maze has been appointed. to that position. Mr. 
Maze was a member of the lecturing staff in 
Geography from 1936 to 1947, during which 
time his research was chiefly upon land utili- 
zation and regional planning problems, includ- 
ing the possibilities of settlement in north-we^st 
Australia. For seven years he has been Sec- 
retary of the Research Committee of the 
University. In 1948 Mr. Maze occupied the 
position of Deputy Registrar, and in 1949 he 
visited Great Britain, U.S.A., and Canada, 
under grants from the Carnegie Corporation 
and the British Council, to study recent develop- 
ments in administrative procedure in uni- 
versities. 

Miss Margaret Telfer has been appointed 
Deputy Registrar; J. D. Butchart and D. R. V. 
Wood have been appointed Assistant Regis- 
trars; S. Weir-Wilsoii has been appointed Clerk 
of Examinations. 

Professor A. R. Todd, of the University of 
Cambridge, has been appointed Visiting Pro- 
fessor of Organic Chemistry for 1950; Professor 
C. K. Ingold, of University College, London, 
has been appointed Visiting Professor of 
Inorganic Chemistry. The visit of these dis- 
tinguished scientists to Australia is being 
arranged by the N.S.W. Branch of the Royal 
Australian Chemical Institute. 

Recent benefactions include £1000 for medical 
research from the National Health and Medical 
Research Council; X-ray plant worth £150 from 
K. F. Vickery for the Department of Physics; 
£250 from the Australian Dairy Produce Board 
Pasture Improvement Committee, for research 
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in pasture improvement; 50 guineas from 
A.C.F. and Shirley Fertilisers Ltd., tor the 
Department of Chemical Engineering; £100 
from Albright and Wilson (Australia) Pty. 
Ltd., for the Department of Chemical Engi- 
neering; £1000 from Malcolm Moore Pty. Ltd., 
to facilitate research in the Department of 
Geography upon soil erosion and regional plan- 
ning; £625 from the Department of the Navy 
for a special research project in the Depart- 
ment of Chemical Engineering; £1000 from the 
Rural Bank of N.S.W., to assist animal lius- 
bandry and research in the diseases of sheep; 
£300 from the Flour Millers’ Association of 
N.S.W., for research work by Professor W. L. 
Waterhouse; £1000 from the Lebanon Ladies' 
Association, for the provision of a scholarship 
or prize; £3000 from the Wool Research Trust 
of the C.S.I.R.O. for research in the Veterinary 
Physiology Laboratory; £20 from the Sydney 
Neurological Group towards the purchase of a 
Pyrox Recording Machine for research in 
Anatomy; £500 from the Broken Hill Associa- 
tion Smelters Pty. Ltd., for the Department of 
Chemical Engineering: alloy sections from the 
Australian Aluminium Co. and technical advice 
towards the construction of equipment for the 
ship model towing tanks in the Hydrodynamics 
Laboratory; supply at nominal price by the 
Depai-tment of Supply and Developmtuit of two 
towing dynamometers and one open-propeller 
dynamometer for the Hydrodynamics Labora- 
tory; £200 as btHiuest from H. H. Dare, for 
the establishment of a prize in Civil Engi- 
neering. 

University of Melbourne 

Appointmentii to the University staff include 
W. E. King (lecturer in Pathology) as Stewart 
Scholar in Medicine; T. M. Brett as lecturer in 
Civil Engineering; J. A. Forbes as lecturer in 
Pathology; R. J. Dean as research fellow in 
Mechanical Engineeiing; D. H. Trollope as 
lecturer in Civil Engineering; Jean Willis as 
senior lecturer in Biochemistry. V. D. Hopper, 
who has betni at Manchester with a Nuffield 
Research Fellowship, has resumed his duties 
as senior lecturer in Physics. 

The W. E. J. Craig Travelling Scholarship 
in Animal Husbandry has been awarded to 
A. Mitchell, to be held at Queen’s College, 
Belfast. 

Dr. J. S. Rogers, recently Warden of the 
Mildura Branch and previously senior lecturer 
in Physics, has been appointed as Dean of 
Graduate Studies and Warden of Overseas 
Students. He will continue part-time teaching 
duties as lecturer in Physics to first-year 
medical students. 

Recent benefactions include £70 from the 
Food Technology Association for the Depart- 
ment of Bacteriology; £500 from Wyvern Pty. 
Ltd., for a scholarship in Animal Husbandry; 
£250 from Shell Co. of Australia Ltd., for the 
establishment of a Post-Graduate Research 
School in ChemistiT; and sums totalling £391 
from three other donors. 


Personal 

Paul Eisenklam, a graduate of the University 
of Melbourne, has been appointed senior re- 
search assistant in Chemical Engineering at 
the Imperial College, London, after being for 
two years engaged on research with the British 
Coal Utilization Research Association at 
T..eatherhead. P. G. Law, of the Australian 
National Antarctic Research Expedition, is 
accompanying the Norwegian-Swedish-British 
expedition to Queen Maud Land as Australian 
observer. 

R. K. McPlierson, senior lecturer in Physi- 
ology in the University of Queens! nd, has 
re.signed to take up an appointment lu Singa- 
pore, where he will continue his work upon 
the effects of tropical climates upon Europeans. 

Professoi- D. M. Dunlop, who occupies the 
Chair of Theiapeutics and Clinical Medicine 
in the University of Edinburgh, will visit 
Australia in Ai)iil as Sims Commonwealth 
Travelling Professor, and is expected to stay 
for about thiee months. 

University of Adelaide 

A degree' of Doctor of Philosophy has been 
instituted, requiring two years of research 
work. A degree of Racheloi- of Medical Science 
is to l)e awarded to students who interrupt 
their medical course to complete additional 
work in one of the sciences in the pre-clinical 
years — anatomy, biochemistry, bacteriology, 
pathology or pharmacology. 

Mr. Justice Ligerlwood, Professor M. L. 
Mitchell, Dr. F. Ray Hone, Dr. Helen Mayo 
and Mr. R. A. West have been elected to the 
Senate. 

The University has conferred the degree of 
Doctor of Medicine upon Lady Florey, who 
graduated in Medicine in Adelaide in 1924, 
and who was responsible for much of the 
pioneer clinical work on tlie use of penicillin 
in England. 

University of Queensland 

Following the establishment of Economics 
as a separate leaching chair, Associate-Professor 
J. K. Gifford has been appointed Professor of 
Economics. Professor Gifford is a graduate 
of the University of Glasgow, and was Deputy- 
Director of War Organization of Industry. 
V. B. D. Skei'man. formerly senior lecturer in 
Bacteriology at Melbourne, has been appointed 
chief lecturer in Bacteriology. T. K. Ewer, a 
graduate of Sydney and Cambridge who is at 
present lecturer in the Institute of Animal 
Husbandry at Cambridge, has bt en appointe<l 
to the Chair of Animal Husbandry. The estab- 
lishment of thus Chair means that the whole 
of the live years of the course for the degree 
of Bachelor of Veterinary Science may now 
be taken at Brisbane. 

The Senate has now held its first meeting at 
the St. Lucia site. The departments of Law, 
Mathematics, Chemistry, Geology, and part of 
Engineering, are soon to be transferred to 
St. Lucia. 
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University of Tasmania 

Professor E. Morris Miller, who occupies the 
Chair of Psychology and Philosophy, has been 
awarded the Gold Medal of the Australian 
Literature Society. J. A. Cardno, who was 
with the British Board of Trade and Ministry 
of Information before coming to an appoint- 
ment in Sydney in 1946, has been appointed 
senior lecturer in Psychology. Professor E. 
Kiirth, the Dean of the Faculty of Science, has 
left for a visit to the U.S.A., under a grant 
from the Carnegie Corporation, to investigate 
methods of research in chemistry. 

University of Western Australia 

After two years in Cambridge with an 
Imperial Chemical Industries Fellowship, Dr. 
R. H. Stokes returned at the end of January 
to take up an appointment as senior lecturer 
in Physical Chemistry. F. Gamblen, senior 
lecturer in Mathematics, left for Cambridge in 
February on study leave. R. Storer, a graduate 
of the University, hits returned to it as senior 
lecturer in Mathematics, after three years in 
a similar position in the University of 
Melbourne. 

The Scientific Societies 

Jfoyal Society of New South Wales 

April (annual meeting) : H. Wood, [’residential 
address, Astronomy in Australia. 

G. F. Joklik, Farth tremors of March IIMJ* 
in the Dalton-Gunning area, N.S.W. 

S. E. lavingstone, R. A. Plowman and 
.1. Sorensen, Palladium compounds of 
Ihioethers — 1. The reaclion of potassium 
chloropalladite-II with o-methyl mor' 
capto benzoic acid. 

(J. E. Mapstone, Nitrogen in oil shale and 
shale oil — Xil, The volumetric deter- 
mination of ba.sie nitrogen in .shale oil : 
Xlll, An approximate method for deter- 
mining pyridine nitrogen in oil shale and 
similar materials. 

K. A. Plowman, Studies in the chemistry 
of platinum complexes — 111, Oxidation 
of the tetrammine-II fluorides. 

W, H, Robertson, Occultations observed 
at Sydney Observatory during UHt). 

N, P!. Stevens, Oeology of the Oinowindr.i 
District, N.S.W. — 11. The Cow^ra- 
Canowindra-Woodstock area 

H. Wood, Tables for nearly parabolic 
elliptic motion. 

H. Wood, Tables for hyperbolic motion. 

Dorothy Carroll (lecture), Methods in 
sedimentary pet rol ogy . 

ftoyal Society of Queensland - 

March: Dorothy Hill (lecture). The 'earliest 
corals. 

April; O. A. Jones (lecture), The use of 
seismographs for the detection of 
cyclones. 

Royal Society of South Australia 

April ; C. W. Bonython, Evaporation studies 
using some South Australian data. 

Royal Society of Tasmania 

March : K. von Stieglitz, Early settlement in the 
northern parts of Norfolk Plains. 

April ; J. Bradley, The growTh of mountains. 

Royal Society of Victoria 

(>fl1cer.s for 1D50: President, P. Crosbie Morrison; 

Vice-Presidents, J. S. Turner, P. L. 


Stillwell ; Treasurer, R. T. M. Pescott ; 
Librarian, F. A. Cudmore ; Secretary, 
C. M. Tattam ; Councillors, B. S. Hills, 
L. H. Martin, O. W. Tiegs, G. W. Leeper, 
G. L. Wood, J. S. Rogers, D. E. Thomas, 
V. G. Anderson. 

March: 1». Crosbie Morrison (lecture). The place 
of ecology in the modern world. 

April : M. A. Condon, The geology of the Lower 
Wcrribee River Valley, Victoria. 

Royal Society of Western Australia 

November: E. H. Beech (lecture), Pharmacology 
and nerve conduction. 

C. A. Gardner (exhibit), J’lants used as 
native remedies. 

March : II. Tl. Forster, Western Australian 
Opiliones. 

L. Glauert (lecture), Adaptations in rep- 
tiles and frogs. 

.April; P. .1. Coleman, Foraminiferal investiga- 
tions in the Perth Basin, W.A. 

S. E. Williams (lecture). Swedish science. 

liritish Astronomical Association . N.S.W. Branch 

February; C. Trainor, Condltion.s for life on 
oihcr planets. 

Mrs. Dafter, My discovery of the Rift. 

The Institute of Physics. Australian Branch. 

N.S.W. Division 

Dt^coniber : K. A. Sac k. Some aspects of rheology. 

April ; K. E. Bullen, Seismology and the interiors 
of terrestrial planets." 

Ma\' : I. B. Thornton, Phys-ics for fun. 

Linncan Society of New South Wale.s 

March: li. N. Robertson. ITesidential addres.s, 
The last haunts of demons — a coTupara- 
tivc:' stud.v of secretion and accumulation. 

P. Wygodzinsky. Reduviodes from New 
South Wales — Notes and doscriptiorus 
(Hemiptera) . 

Janet [•.. Marker. Au.siralian l<]phemerO])- 
tc'rn — I, Taxonomy of New South Wales 
s])eeies find evolution of taxonomie 
characters. 

: Muriel C. Morris, Dilation of the; foot 
in Uber ( Poliniccs) stranyei. 

W. Boardman. The hair tracts in mar- 
supials- — IV. 

L. D. Pryor, A hybrid eucalyptus. 

K. W. (?leland. Study of the alakline phos- 
[ihatase reaction in tissue sections — I 
and II. 

The Medical Sciences Club of South Australia 

April : G. M. Badger, The biological action of 
chemicals cjn cells. 

Ma\ ■ N. Atkinson. Observations on recent bac- 
teriological and viral work lielng done 
aiu’ond. 


Letters to the Editor 

The Editorial Committee invite.8 readers to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (b) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice Is taken of anonymous communica- 
tions. 

Original Work 

Cork from the Bark of the Paper-Barkedl 
Tea Tree 

The world's cork supplies are obtained from 
the bark of the cork-oak, Quercus auher, a 
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species confined, for all practical purposes, to 
Spain, Portugal and Algeria. The Importation 
of cork into Australia Involves dollar expendi- 
ture and local users find difficulty in obtaining 
all of their requirements. Many substitutes 
have been used in the insulation field, but the 
outstanding properties of cork for this and 
other purposes have kept up the world demand. 

In 1947 a Sydney manufacturer approached 
the Division of Wood Technology for sugges- 
tions for a cork substitute for the insulation 
of his hot water heaters. Paper-bark from 
the broad-leaved tea-tree, Melaleuca leiica- 
dendron L. was suggested and a quantity was 
obtained from the North Coast for trial. 
Thermal conductivity tests were carried out 
by the Building Research Section of the 
C.S.I.R.O., using a guarded hot-plate apparatus. 
Loosely shredded material was used, without 
preliminary drying, and gave the following 
results*, estimated to be within 10 per cent.: 


Density Conductivity 

Ib./cu.ft. B.T.U./sa.ft./hr./deg.F/in. 

7-4 0*28 

5*7 0*26 

4*2 0-29 


Microscopic examination of the paper-bark 
revealed the presence of a high percentage of 
cork cells similar in appearance to those 
examined in the bark of the cork oak, and it 
was decided to submit a sample of paper-bark 
flour to a well known firm of linoleum manu- 
facturers for trial. Laboratory samples of 
linoleum were made using cork-oak flour and 
paper-bark flour. These appeared to be identi- 
cal in all respects and the linoleum manufac- 
turers have ordered half a ton of the flour for 
more thorough trials. 

Oversize material from the manufacture of 
the flour is being tested by other Sydney firms 
for its insulating properties, and cork sheets 
have been successfully made in these labora- 
tories from this material. 

The Forestry Commission proposes to obtain 
some estimate of the amount of bark potentially 
available in N.S.W., and field work has com- 
menced with the object of investigating methods 
of barking, rates of bark growth, stripping 
costs, and growth rates of the various species. 

It is impossible, at this stage, to predict how 
much of Australia’s cork requirements can be 
supplied from this source, but it seems prob- 
able that a basis exists for the establishment 
of a considerable industry. 

Work is continuing in these laboratories on 
the processing of the bark and the properties 
of barks from other tea trees. It will be 
published in greater detail elsewhere. 

L. H. Bryant. 

Division of Wood Technology, 

Forestry Commission of N.S.W., 

96 Harrington Street, Sydney. 

21 March 1950. 


* Private communication, September 1947. 


A Possible Method (or the Removal of 
Trace Elements from Solutions 

An important problem that arises in the 
study of the trace element requirements of 
micro-organisms is the removal of quantities 
of such elements as will reduce their concen- 
tration below 10 “m. One method in common 
use is to cause the trace element to form a 
complex with an appropriate chelating molecule 
and then to extract the complex with an 
immi.scible solvent. 

Except for one disadvantage, Erlenmeyer 
and Dahn’s (1939) technique of ‘adsorbing* 
metal ions on a column of solid 8-bydroxy- 
quinoline might prove useful for the emoval 
of trace elements. A difficulty with this tech- 
nique appears to be that the material of the 
column itself tends to be displaced and carried 
down in the eluate. Meinhard (194S) has 
suggested that this difficulty ‘could be over- 
come by fixing the complexing reagent irrever- 
sibly on another solid. Silica, for example, 
might be precipitated in the presence of 8- 
hydroxyquinoline to form an oxinated silica 
with the deserved characteristics’. The same 
object could be achieved in another way, 
namely, by polymerizing a metal-complex form- 
ing molecule in such a way as to leave some 
of its chelate ring forming groups free. 

Synthetic ion-exchanging resins such as 
Amberlite l.R.lOO have been used successfully 
in the removal of trace elements from solutions 
where they are present at a concentration of 
10-^M (Tiger and Gvety, 1938; Riches, 1948). 
The active groups in Amberlite I.R.lOO are 
probably HSOa, COOH and OH, the metal ions 
being exchanged for It is not known for 
certain whether bivalent metal ions, for 
example, are attached to these groups in pairs 
to form chelate rings. It is well known, how- 
ever, that the stability of metal complexes is, 
in general, greater when they aie formed 
from bidentate ratlier than unidentate groups. 
An improvement in the efficiency of resins for 
removing trace metals could be effected by 
devising resins with active groups so situated 
and of such a kind (i;NOH, -NH, etc.) as to 
form more stable metal chelate rings than are 
possible with COOH and HSO.,. It may not 
be feasible to polymerize S-hydroxyquinoline 
itself to form a suitable ion-exchanging resin 
but there are possibly other organic reagents 
capable not only of forming very stable metal 
complexes hut also of being suitably poly- 
merized. 

D. P. Mki.i.or. 

University of Sydney, 

April 1950. 
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Views 


The National University 

The views expressed by Professor Barber in 
This JouRNAi., 12, 79, make it desirable for me 
to comment on what is, in fact, the scope and 
purpose of the National University. 

Professor Barber says that the University 
‘will contain only schools of Medicine, Physical 
Science, Social Science and Pacific Studies’. 
The Vniversity Act, though it contemplates the 
establishment of these Research Schools, gives 
the University Council complete freedom to 
move into such fields as it thinks fit. The 
original Research Schools have been selected 
because of the Council’s conviction that these 
fields offer good opportunities for significani 
fundamental research. As in all such under- 
takings, it has been necessary to start some- 
where, and I am convinced that the Council 
has started wisely. The fact that some fields, 
such as the pure humanities, have been left 
aside for the time being is no indication what- 
ever that they will not be covered as the 
University develops. 

The statement that ‘the National University 
is set on a course which can only be described 
as that of applied science’ is simply wrong. 
In the John Curtin School of Medical Research, 
for instance, the departments already at work 
are those of Biochemistry, Medical Chemistry, 
and Microbiology. If Professor Barber will 
examine the record and interests of the persons 
appointed to these Chairs and the work which 
is in fact being done in the departments, he 
will be compelled to the view that the Univer- 
sity is serious in its resolve to advance know- 
ledge at the most fundamental level. In fact, 
the ‘hard-headed politicians’ to whom Professor 
Barber refers have, on appropriate advice, put 
the University in a position to offer better 
facilities for basic research than have hitherto 
been available in Australia, or in most other 
places. 

I feel sure that other scientists will regret 
Professor Barber’s dismissal of ♦he fields of 
Social Sciences and Pacific Studies as being 
‘of recent American origin but of doubtful 
paientage’. It is this kind of superficial stric- 
ture which tears to pieces the idea of ‘education’ 
in the broad sense in which Professor Barber 
professes to understand this term. The first 
Chair to which an appointment was made in 
the University’s Research School of Social 
Sciences was that of Law. I think Professor 
Barber will find on enquiry that the study of 
law was a highly developed academic discipline 
long before American scholars had an oppor- 
tunity to make their distinguished contri- 
butions to it. On the question of Pacific Studies, 
if Professor Barber takes the view that the 
historical, political, anthropological and geo- 
graphici*,! problems of the Pacific countries and 
peoples are not significant fields for scholarly 
enquiry, he differs from the Council, from the 
best academic opinion in Australia and the 
United Kingdom, and from myself. 


I take it that Professor Barber’s protest is, 
at any rate in part, a protest against planning 
in education. I hold no brief for planning as 
such, but I must say that I do not see how 
a new educational venture can be started at 
all unless some well-informed selection is 
undertaken and plans laid in advance. I think 
it will become clear as time goes on that these 
steps have, in the case of the National Univer- 
sity, been taken literally and wisely. 

1 may be permitted to express some doubt 
whether Sir John Medley and Professor Ward 
would be in agreement with Professor Barber’s 
comment or his interpretation of their con- 
tributions to the discussions on the National 
University at the Hobart meeting of the 
A.N.Z.A.A.S. Both of them happen to be 
members of the Interim Council of the National 
University and are fully aware of the limita- 
tions of the scope of activities in the Univer- 
sity’s first stage of development, as they are 
of its ultimate objective. I make no claim 
to speak for them, as Professor Barber has 
done, but I have not heard either of them 
expiess views that could be in any way asso- 
ciated with the unjustified fears entertained 
by Professor Barber on the contidbution the 
AustraJian National University is likely to 
make to our academic development. 

D. B. Copland, 

Vice-Chancellor, 

The Australian National 
University, 

Canberra, A.C.T. 

April 1950, 


Taxonomy 

During the past few years I have been 
receiving with increasing amazement a pub- 
lication called The Australasian Herbarium 
Nf^vs, published by the Systematic Botany 
Committee of Section M of A.N.Z.A.A.S. Accord- 
ing to the title page it is ‘a Joui-nal for the 
interchange of ideas among the systematic 
botanists of Australia and New Zealand’. In 
the latest number (No. 5, Sept. 1949) there is 
an important note by Dr. Tweed ie, Director of 
the Raffles Museum, Singapore. Dr. Tweedie 
deplores the chaotic state into which our 
museums and herbaria are falling as a result 
of the dearth of qualified staff to deal with the 
increasing weight of dead biological material. 
He says: ‘Partly a cause and partly, perhaps, 
an effect of this state of affairs is the un- 
accountable disrepute into which purely taxo- 
nomic work has fallen in recent years’. High 
academic honours go to ecologists, physi- 
ologists, etc., and there Is little encouragement 
for a brilliant student to make taxonomy his 
careei\ 

Now, this is, of course, a deplorable state of 
affairs; but it is hardly an unaccountable state 
of affairs. Adequate reasons are given in the 
same issue of the Herbarium News. For 
example, there exists a ‘Standing Committee 
for Urgent Taxonomic Needs of the Inter- 
national Botanical Congresses’. This body pro- 
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poses as an urgent need (and this opinion is 
apparently echoed by the Australasian Com- 
mittee) that an Index Herhariorum be pre- 
pared. The Committee has in mind the ‘prepara- 
tion of a complete index of all known Herbaria, 
their location, and a list of authors, with a 
slatement as to where their type specimens are 
preserved’. If taxonomy is to attract new 
workers, this seems to me to be one of the least 
urgent needs. The insistence on the inability 
even to start taxonomic investigations, unless 
one is familiar with all the specimens collected 
since Linnaeus’s time, breeds a contempt for 
the experimental study of the living organism, 
which study rightly attiacts workers to 
genetics, ecology or physiology. 

In case there be any doubt about this point, 
it is demonstrated by Gardner and Johnson’s 
learned treatise on whether Correa should be 
spelt Correa or Correia or whether GrevUlea 
should be spelt Grerillw. Truly a gigantic 
epic of I versus r! e wins hands down. But 
i( is proposed that in future Grf'inllea ‘should 
be cited as GreiHlh a R.Br. ex Salisb. in Knight 
(1809) corr. R.Br. (1810)’. This seems a com- 
plete perversion of the beautiful simplicity of 
Linnaeus’s binomial system. One is irresist- 
ably reminded of Scherf’s (1949) delightful 
and scholarly discussion on whether Physo- 
stegia speciosa should l)e Phystostegia speciosa 
(Sweet) Sweet or just Physostegia f<peeiom 
Sweet. Can any taxonomist really be so dull- 
witted as not to realize the main reason why 
so few younger workers art* attracted to his 
scholastic discipline? 

There is, howevei', a simple answer to all 
these problems. It is the development of the 
experimental method in taxonomy. If taxono- 
mists would give priority to experimental proof, 
over the historical study of specimens long 
dead, they would find geneticists, cytologists 
and ecologists, etc., incjeasingly attracted to 
their firdd of work. With our increasing know- 
ledge of the genetic mechanisms of evolution, 
the matter of the experimental prixif of taxo- 
nomic opinions is becoming more and more 
easy to carry out. Our national herbaria are 
fortunate in that most of tliem are situated in 
extensive botanic gardens. ^11 that is neces- 
sary is to go out and use them. 

IT. N. Bakiiuk. 

University of Tasmania, 

November 1949. 

Referrnrf 

S( HF.RFF, E. E. (HMD): Mm. J. Hot., 1. 


Reviews 


Atmosi^eric Physics 

AiMOSPiiERic TximuTLENC’K. By O. G. Sutton, 
P.R.S. Methuen’s Monographs on Physical 
Subjects. (London: Methuen, 1949. 107 pp., 
4 text-figs., 2 tables. 41" x 61".) 


The concern of this monograph is exclusively 
with turbulence near the ground, effectively 
the lowest hundred meti es of atmosphere. This 
subject stands today as one in its own right, 
with applications ranging from the natural 
phenomena of the surface, such as frost, fog, 
micro-climate, soil erosion, etc., to problems 
of modern civilization, water conservation, 
radar-wave travel, atmospheric pollution, and 
military operations. 

Atmospheric diffusion, which embraces 
evaporation from smooth saturated surfaces, 
receives a chapter to itself, but other applica- 
tions are not treated ; space allowing only for 
the presentation of the subject in its funda- 
mentals, which w^ould-be appliers shouJ acquire 
as background. The nature of turbulence and 
its analogy with molecular behaviour in gases 
is described in an opening chapter, followed by 
a mainly factual discussion of conditions in 
the lower atmosphei e. The theoretical develop- 
ment is approached first through the bulk 
properties (eddy viscosity, conductivity, and 
diffusivity) of a fluid in turbulent motion, 
followed by a more intimate enquiry into the 
structure of turbulence, from which emerge 
the parallel mixing-length and statistical 
theories. The nomenclature here is unfor- 
tunate, for both are statistical and in Sutton’s 
development both depend basically on the con- 
cept of mixing-length. The essential difference 
is that the process is regarded as discontinuous 
in one and continuous in the other. The final 
chapter deals, briefly and tentatively, with 
some of the complexities of thermally stratified 
flow’ and convection. 

The subject is treated as a branch of matlu^- 
matical physics. Most, though not all, of the 
mathematics is simple, and though at points 
its development appeals to outrun the know- 
ledge gained from physical measurements, this 
is probably a temporary phase in a young 
subject. The connexions wTth aerodynamics 
receive more attention than those with the 
wTder aspects of meteorology. Indeed, the 
problems of the synoptic meteorologist are 
little eased, for air-mass foiniation and modifi- 
cation processes depend on variations with 
height of the upward flow of heat and moisture, 
and these are not discussed to any extent. 

I'lie general scientific reader, to whom this 
Methuen series is directed, will be aided by 
the adoption of a unified treatment; but this 
has been achieved to tlie exclusion of much of 
interest which does not conform to the set 
pattern, and many users will demand a 
bjoader perspective. The constant appeal to 
simple power laws is not always convincing. 
Restriction of space and diagrams is clearly 
a handicap, and prohibits any reference to the 
instrumental side. Despite these limitations 
the book is greatly to be welcomed as the first 
self-contained account of the subject in English, 
by an authority whose own contributions have 
recently been recognized by election to the 
Royal Society. Its timely appearance should 
prove a stimulus to further work which is 
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much needed, and provide a valuable reference 
for a wide range of interests. We hope soon 
for a fuller treatise from the same pen. 

C. H. B. Priestley. 


Botany 

Water in the Piiy8iolo(;y of Plants. By A. S. 
Crafts, H. B. Cunier and C. R. Stocking. 
Plant Science Books, edited Frans 
Verdoorn, Vol. 21. (Waltham: Chronica 
Botanical Melbourne: N. H. Seward, 1949. 
240 pp., 56 text-figs., 49 tables. 6|" x 10^.) 
Price, $6.00. 

A modern text of plant-water relations, em- 
phasizing the physical and physico-chemical 
aspects, has been eagerly awaited. The present 
authors have attempted to fulfil this need and 
have based their book on a well-balanced plan, 
covering the structure of water, the properties 
of solutions, and osmosis. These phenomena 
are discussed in relation to the distribution 
and movement of water in plant cells. The 
evidence for active water movement due to 
metabolic energy is presented at length. Finally, 
the absorption, movement and loss of water 
from the whole plant receives attention. 

The main value of this book lies in the 
earlier chapters, where the reader will find 
-much on the significance of the dipole nature 
of the water molecule in determining the 
behaviour of the complex physico-chemical 
systems of plant cells. The treatment of 
osmosis follows classical lines. The final 
chapter on water loss is more unsatisfactory, 
being presented in a very confusing manner. 
As well, some essential principles, such as 
diffusion of gases through pores, are not 
mentioned; and certain other sections, such as 
the effect of physical factors on evaporation 
and porometry, are most inadequate. There 
are several statements, the meanings of which 
are obscure. For example, ‘ . . . when stomata 
are wide open, transpiration rate depends on 
factors governing evaporation. Among these 
the diffusion pressure deficit of water as deter- 
mined hy tension in the xylem and frictional 
resistance to rapid flow plays a mafor role' 
(p. 197, reviewer’s italics). Whatever may be 
meant by this statement, surely the difference 
in vapour pressure between transpiring surface 
and ambient air is most Important; the degree 
of stomatal control will depend on the mag- 
nitude of this factor. The diffusion pressure 
deficit per se can only have a negligible effect 
on transpiration; indeed, diurnal variations of 
this quantity are determined by the rate of 
transpiration itself. Also, xylem tension is a 
resultant rather than a causal factor. Again, 
it is stated (p. 187) that the diurnal change 
in the wettability of leaves, as shown by Fogg, 
implies concurrent fluctuations in cuticular 
transpi^tlon. This is not necessarily true 
— certainly Fogg does not think so. 

In general, the completed work is very dis- 
appointing. The main principles are too often 
obscured by a mass of detail. This no doubt 


arises from the authors’ attempt to produce 
a reference work rather than a general text; 
but, in these days of ample review and abstract- 
ing journals, the main need would seem to be 
a synthesized discursive treatment rather than 
a detailed card-index. 

F. L. Millthorpe. 

Chemistry 

Reaoenis for Quai.itative Inorganic Analysis. 
International Union of Chemistry: Second 
Report of the International Committee on 
New Analytical Reactions and Reagents. 
(London: Elsevier, 1949. 401 pp., 60 text- 

figs.) English price, £1. 9s. 6d. 

The First Report of the International Com- 
mittee, covering the period 1910-1936, was pub- 
lished in 1938. It listed as completely as 
possible the reagents used or recommended for 
the qualitative detection of cations and anions. 
The latter portion of this period coincided with 
the vigorous development of the new techniques 
of micro qualitative analysis and ‘Spot Tests', 
and First Report was comprehensive rather 
than critical. The Second Report was pub- 
lished in French in 1943; in this Report, now 
translated into English, the Committee have 
made a definite selection of known and tested 
reagents, whilst at the same time taking cog- 
nizance of new reagents developed in the 
period 1936-1943. The English edition is not 
a merely literal translation; but the text has 
been revised and the bibliography has been 
made more complete. The translation is excel- 
lent; the only serious error noted by the 
reviewer being the use of sodium nitride for 
sodium azide (pp. 283, 287). 

The reagents have been divided into two 
groups, those for cations and those for anions. 
The former group has been subdivided into the 
hydrogen sulphide group of elements; the 
ammonium sulphide group, which includes the 
rare earths; the alkaline earth group; and the 
alkali metals. At the end of each subdivision 
the qualitative separation in outline, and the 
more suitable methods of detection of each 
element, are given. As would be anticipated, 
the tests for individual members of the rare 
earth group are scanty. 

For each element, the name of the reagent is 
followed by the mechanism of the reaction (if 
known), details of the test, the sensitivity in 
terms defined precisely in the Technical Intro- 
duction, and finally the selectivity. For the 
commoner elements usually two or three re- 
agents are described. An excellent feature of 
the book is the use of standard Inorganic and 
Organic Chemical Nomenclature. 

The bibliography at the end of the book is 
arranged numerically and contains 1172 refer- 
ences that have also been classified for each 
element or radicle. Considering the difficulties 
of obtaining many journals during the years 
1939-1945, it is extremely comprehensive. The 
book is well set up, clearly printed and well 
indexed. A valuable series of 67 microphoto- 
graphs of the characteristic crystal forms of 
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many of the substances formed in the reactions 
is also Included. 

F. P. Dwyer. 

Chemotherapy 

Selective Toxicity and Anthuoticb. Symposia 
of the Society for Experimental Biology, 
No. 3. (Cambridge: University Press, 
1949. 372 pp. 6i" X 10".) English price, 

£1. 15.V. 

Here is a book which makes a very worth- 
while contribution to the literature of pharma- 
cology and chemotherapy. It is largely a 
collection of papers read at a Symposium of 
the Society for Experimental Biology at Edin- 
burgh in 1948. 

The range of matter covered in the collection 
is wide and varies from fundamental dis- 
cussions of physico-chemical properties, and 
their relation to drug action, to more specific 
descriptions such as the hi.story and develop- 
ment of new antibiotic .substances derived from 
Bacillus polymyxa. 

The twenty-two separate contributions are 
all of a uniformly high standard and are repre- 
sentative of the scientific approach so rapidly 
taking the place of the ‘routine screening 
research’ of the late 'thirties. To single out 
individual contributions for special comment 
is particularly difficult since each is the work 
Or a specialist in his own field, but the con- 
tribution by Professor Adrien Albert on ‘Thera- 
peutic Interference: Some Interpretations’ puts 
forward some intere.sting views on the possible 
manner in which related foreign substances 
inhibit the normal curative action of a drug 
without any obvious chemical reaction occur- 
ring between the two. He draws attention 
to the possibility that a more satisfactory 
explanation might be based upon micelle 
formation than on the usual interpretations of 
sterically obstructed receptors upon the cell 
surface. Related to this work there are also 
the papers by Trim and Alexander on ‘Surface 
Activity and Permeability as Factors in Drug 
Action’, by Sexton on ‘The Organic Chemist’s 
Approach to Chemotherapy’ and by Simon and 
Blackman on ‘The Significance of Hydrogen- 
Ion Concentration in the Study of Toxicity’. 

Of the more biological contributions, ‘The 
Permeability of the Insect Cuticle’ by J. E. 
Webb, and ‘The Production of Antibiotics by 
Micro-Organisms in Relation to Biological Equi- 
libria in Soil’ by P. W. Brian, are examples 
of aspects of this subject which will prove of 
interest to the academic entomologist or 
botanist. 

The reviewer has always regarded the criti- 
cism of the few inevitable typographical errors 
as superfluous, but tjiis book is so well produced 
and pleaaant to read that if there were any 
they passed unnoticed. The book should be 
a real help to chemists interested in the syn- 
thesis of drugs and the elucidation of their 
mode of action, and should find a place in any 
biological library. 

R. H. Thorp. 


Heat 

Heat Tkanseeu. By Max Jakob. Volume 1. 
(New York: John Wiley; London: Chap- 
man and Hall, 1949. 758 pp., many text- 

figs. 9" X 6".) Price, $12.00. 

The author, Research Professor of Mechanical 
Engineering at the Illinois Institute of Tech- 
nology, and known from many papers on heat 
transfer problems of which the bibliography 
of the book gives evidence, has produced a 
work of singular thoroughness. Ever since 
McAdams’s Heat Transmission was published 
it has been regarded as the most careful study 
of that field; the book under review, however, 
surpasses in its approach and treatii! -nt any- 
thing that has appeared hitherto on this 
section of applied physics. 

Heat transfer phenomena have increasingly 
been found to he of first importance in engi- 
neering sections which, at an earlier stage of 
their development, were mainly concerned with 
plain mechanical and thermodynamical prob- 
lems. The internal combustion engine, the 
gas turbine and the jet engine are examples 
of that development. Defining the place of heat 
transfer in the system of sciences, the author 
remarks that the entry of the time factor 
makes heat transfer a branch of non- 
<Ki u i 1 i b r i um t her m od y n a m i cs. 

The complexity of the subject is grappled 
with by first developing the basic equations of 
heat conduction, convection and radiation, and 
(hen dealing with those properties of matter 
significant for heat transfer. The three follow- 
ing parts cover heat conduction in simple 
bodies (ten chapters) : heat convection without 
change of phase (seven chapters); and con- 
vection with change of phase, as boiling, 
e\aporating and condensing (three chapters). 
F'ive appendices give problems, nomenclature 
— the symbols u.sed and explained alone cover 
eleven pages — conversion factors,, bibliography 
(twenty pages), and subject index. 

The approach tlirou ghoul is mathematical. 
The basic differential equations for three- 
dimensional investigations are explained from 
first principles, extending from resting to 
moving bodie.s or media, from the steady to 
the unsteady state, and non-periodic tempera- 
ture changes. Special chapters are devoted to 
the analogy between heat and electrical con- 
duction, and between fluid dynamics and heat 
convection, and to tlie various special mathe- 
matical methods applicable to heat transfer 
researcli — dynamic similarity, conformal map- 
ping, the iKse of fictitious sources and images, 
Heaviside’s operator, Laplace transformations, 
relaxation methods, and dimensional analysis. 
Special care is devoted to the various ways 
for developing those dimensionless moduli so 
essential to heat-transfer calculations. 

Anyone working on heat-transfer problems 
knows how the vagueness of the required 
assumptions from which to start is one of the 
main obstacles to obtaining reasonably accurate 
results. The author does not minimize these 
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difficulties; how serious they are may be seen 
from his comment on p. 503 that not even 
the ratio between boundary and mean velocity 
of a flow can be established beyond doubt. 
The great value of the work is that it serves 
as a compendium embracing all aspects of 
fundamental approach to the whole held of 
heat conduction and convection. Thus, quite 
a number of dates and figures are republished 
from the author’s earlier work after they had 
found their way into books of other Jiuthors, 
as in the chapter of bubble formation in 
boiling liquids. 

From the limitations in content of this first 
volume one may guess that the second volume, 
now in preparation, will deal with a detailed 
study of radiation, experimental values over 
the whole field, and their bearing on the design 
of heat-transfer apparatus. 

H. D. Bkahch. 

Thermodynamic Charts i-or Combustion Pro- 
cesses. Part 1, Text; Part II, Charts. By 
H. C. Hottel, G. C. Williams and C. N. 
Satterfield. (New' York: John Wiley, 1949.) 
Price, Part I. $2,60; Part II, $2.40. 

These volumes form a valuable addition to 
available information about the thermodynamic 
properties of gaseous mixtures. The charts 
presented in them comprise the following: 

1. A modified air chart giving the tlierrno- 
dynamic properties of air, all air-octane mix- 
tures of interest, and mixtures of these with 
their products of combustion at all tempera- 
tures below which chemical dissociation 
becomes unimportant (2520°R and less). Due 
allowance is made for gas-law deviations. 

2. Seven burned-mixture charts, mostly for 
various mixtures of (CH.lx and air, at higher 
temperatures (up to 5500“R). 

3. Generalized thermodynamic charts for all 
systems comprising two or more of the elements 
carbon, hydrogen, nitrogen and oxygen, giving 
values of an enthalpy function, an entropy 
function, and a molecular-weight function 
versus temperature, for each of the two pres- 
sures, 147 and 300 p.s.i.a. 

The latter charts are given in Part 1, and 
the two former groups in Part II. Part 1 gives 
full Information for the use of all the charts, 
together with some fully worked examples, 

E. J. C. Rennie. 

Numerical A.\ai.yhis of Heat Flow^ By G. M. 
Dusinberre. (New York: McGraw-Hill, 
1949. 227 pp., many text-figs, and tables. 

91" X 61".) Price, $4.60. 

Of the various methods of studying heat 
flow — full scale experiment, model size experi- 
ment, and calculation — the last will often be 
chosen for a first approach. Two ways are 
here opsji: to regard matter as homogeneous 
(as, for example, Fourier’s law does), or to 
regard it as a finite network of points. The 
latter treatment is called numerical analysis. 
The book under review investigates heat flow 


by conduction, radiation and convection, 
mainly by that method. The first chapters 
bring the well-known derivations of the basic 
equations used in heat transfer; they are 
followed by the analytical treatment of multi- 
dimensional systems and geometrical square 
and other two-dimensional networks, tor the 
steady state as well as for transient fiow. Many 
problems in the relaxation method are worked 
out with their exact numerical values; this 
will be a help to the student not familiar with 
such procedure. The examples chosen are 
mainly taken from heat flow in buildings, but 
a number of cases taken from heat pumps and 
furnaces will attract the industrial engineer. 

The book will be a useful help for the prac- 
tising engineer. A number of interesting state- 
ments on Fourier’s original work, and the 
assessing comments on the publications given 
in the bibliography, enhance its value. 

H. D, Bra sen. 


Physics 

Surface Tension and the Spreading of Liquids. 
By R. S. Burdon. Cambridge Monographs 
on Physics. (Cambridge: University Press, 
1949. 92 4 xiv pp., 22 text-figs. 5J" x 8i".) 
English price, 12.s*. 6d. net. 

In these days of Atomic Physics it is interest- 
ing to realize how many phenomena involving 
surface tension — a topic to which the nine- 
teenth century physicist devoted so much time 
— are still incompletely understood. The 
pre.sent short monograph is really a second 
edition, for the first appeared under the same 
title in the Cambridge Physical Tracts in 1940. 
Its aim, to quote the author’s preface, is ‘to 
enable readers not migaged in similar work 
rapidly to acquire an idea of the present 
position of the subject’. Accoixlingly, detailed 
analyses and descriptions of experimental 
methods have been omitted and emphasis has 
been placed on the newer developments. 

The book is primarily devoted to funda 
mentals, though the last chapter briefly out* 
lines some of the technological applications, 
such as lubrication, flotation of minerals, deter- 
gent action, soldering, paints, sprays, etc. After 
perusal of this chapter it is not difficult to see 
why so much of the present-day work on sur- 
face tension has passed from academic labora- 
tories to those of industrial organizations. 

The first chapter briefly describes the nature 
of surface forces; the second gives an account 
of the measurement of surface tension. In the 
latter the recent extension of the maximum 
bubble pressure method to interfacial tensions 
might well have been included. Mercury comes 
in for a good deal of attention (Chapters 3 and 
6), largely on account of the remarkable dis- 
agreement about its surface tension, and on 
account of the Intrinsic significance of metals. 
Chapter 4 describes the general conditions of 
spreading; Chapter 6 deals with spreading on 
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water, including some account of mono- 
molecular films. The final chapter, ‘Liquids on 
the Surface of Solids’, covers contact angles 
and the technological aspects mentioned above. 

Many people will read the book with interest 
and profit; but in view of the important topics 
covered, the reviewer feels that its value would 
have been enhanced if it had been considerably 
enlarged, both as regards scope and depth of 
treatment. The price, in relation to its con- 
tent, will be a serious bar to scientists con- 
sidering purchase for their own libraries. 

A. E. Ai.exandkk. 


Polymers 

A CiiKMiHTKY oi Plastics and liKiii Polymers. 
By P. D. Ritchie. (London: Cleaver-Hume; 
New York: Interscience Publishers, 1949. 
288 pp.. 34 text-figs. 8i" x 5i".) English 
price, £1. 5s. net. 

This is a very good little book which can 
be wholeheartedly recommended to chemists 
who wish to obtain a general view of the scien- 
tific side of natural and synthetic high- 
polymers. It is based on the author’s post- 
graduate lectures at Birmingham and Leeds, 
and is meant to meet the need for a moderately 
priced single volume dealing with the organic 
chemistry of polymeric materials. There are 
already available good books on their physical 
chemistry and expensive monographs on 
various aspects of the subject. The book is 
written primarily for organic chemists, though 
physical chemistry has not been neglected in 
dealing with polymerization reactions. While 
it assumes a knowledge of chemistry at 
graduate level, students need not be deterred, 
for it is clearly written and has many well 
set out structural formulae. 

The basic chemistry of the field of synthetic 
plastics is covered in chapters on the mechan- 
ism and kinetici? of polymerization, addition 
and condensation high-polymers. Natural high- 
polymers are discussed in the protein, cellulose, 
lignin and rubber groups. In addition, there 
are chapters on drying oils, mineral and in- 
organic high-polymers, and the relation between 
structure and physical properties in high- 
polymers. The treatment is selective in that 
only a limited number of polymers have been 
described in detail; but, nevertheless, very 
many have been mentioned and some 200 trade 
names are listed in a special index. Aspects 
of high-polymers more closely related to their 
use as plastics than to theii' chemistry — for 
example, plasticizing — have been touched upon 
only briefly. 

The book is set out very well. To avoid dis- 
continuity in the text, liberal use is made of 
footnotes, which add relevant items of interest: 
e.g., a few biographical lines on Baekland 
(p. 94) ; notes on the sources of terephthalic 
acid (p. 78). Half a dozen references, mostly 
to books, are given at the end of each chapter; 
but, in the text, reference to an important point 
is made not by quoting a specific paper but 


by naming an author and year, which is 
sufficient clue to enable the chemist to follow 
any matter further. 

Long names are a perpetual worry to the 
organic chemist and abbreviations such as P F 
and U F have been widely accepted, as has D.P. 
There must, howevei*, be a limit to such 
shorthand, and Ritchie may have gone too far 
when he uses F for formaldehyde throughout 
the chapters on phenoplastics and amino- 
plastics. It is the more noticeable since the 
latter chapter refers also to U, UF, T, TF, 
DMIJ, MMU, M, MF, A, and AF. It certainly 
is unnecessary to abbreviate ‘second order 
transition point’ to S.O.T.P. (p. 239), when the 
term is used only five times in the chapter. 

Mistakes are rare. The only slips noticed 
were very minor: omission of a methyl in 
formula 111, p. 102; the formula for mono- 
saccharides on p. 132. On p. 116 Smythe is 
credited with showing that ‘the initial reaction 
of U with F is a slow second-order forma- 
tion. . . . ’, whereas actually he neglected the 
first part of the reaction because it was so 
rapid, and started his measurements when 
almost half of the formaldehyde had com- 
bined. This may, of course, be a sti icter inter- 
pretation of ‘initial’ than the author meant. 

The field covered by A Chemistry of Plastics 
and High Polymers is wide, but it has been 
surveyed in a masterly way, and an excellent 
balance has been maintained between detail 
and generalization. 

J. S. Fitzoerat.il 


Statistical Mechanics 

LvTRomcTiON TO Statisttcai- Mechamcb. By 
R. W. Gurney. International Series in 
Pure and Applied Physics. (New York: 
McGraw-Hill, 1949. 268 pp., 59 text-figs., 

17 tables. 5" Ih".) Price, 15.00. 

‘Among students of physics and chemistry 
there seems to be a widespread belief that 
statistical mechanics is necesvsarily a difficult 
and abstruse subject that cannot be presented 
in a form attractive to the experimentalist. In 
recent years several of the author’s friends 
have challenged him to write a book to show 
that such a point of view is mistaken.’ 

One feels that the aim so stated in the 
author’s preface has been well achieved, and 
that without undue sacrifice of thoroughness. 
Unlike the standard textbooks, this book has 
not been written by an applied mathematician 
to be readable only by his own kind or only 
by those to whom a highly abstract discussion 
with few examples of application is satis- 
factory. 

The few^ results from quantum mechanics 
actually needed in the treatment are baldly 
stated (the existence of energy levels; their 
values in a rectangular field-free box and for 
rotators and oscillators; the indistingiiish- 
ability of like particles; the Pauli principle). 
Nevertheless, the discussion is compatible with 
quantum-mechanical requirements from the 
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outset, and many applications are discussed 
before (in Chapter 9) classical mechanics and 
phase-space are introduced. 

The mathematics required by the reader is 
limited to simple integrations. Derivation of 
distribution formulae is led to by considering 
simple numerical cases, which with the aid of 
diagrams, graphs and discussion make the 
results easy to grasp, though of course the 
treatment becomes the reverse of compact. An 
occasional summary for recapitulation and 
quick reference would therefore have been a 
useful addition. 

Chapters deal with crystal lattices, including 
order-disorder transitions, imperfect gases, 
equilibrium for a partially dissociated diatomic 
gas, for saturated vapour and for alternative 
modifications of a solid. Chapter 7 deals at 
some length with solid solutions, with par- 
ticular reference to the iron-carbon diagram. 
Free electrons in metals and Permi-Dirac 
statistics receive very brief discussion at the 
end. Problems are given on each chapter. 

To chemists and metallurgists and to physics 
students the book is likely to be valuable as 
an illuminating introduction to a field too 
often regarded as Inaccessible. 

R. E. B. Makinson. 

Stochastic Processes 

S’lOCHASTlO PllOCESSES AND TlIElR APPLICATION 
TO THE Theory of Cosmic Radiation. By 
Niels Arley. (New York: John Wiley; 
London: Chapman and Hall, 1948. 240 pp., 
numerous text-figs, and tables. 5i" x 8i".) 
Price, $5.00. 

This book, first printed in 1943 and reprinted 
in 1948, consists of two distinctly separated 
parts. 

In the first the author describes the mathe- 
matics of stochastic processes of which the first 
rigorous treatment was given in 1931 by 
Kolmogoroff. Scientists are familiar with the 
statistics of variables which change by discrete 
amounts such as of games of chance. For 
practical applications in actuarial science, the 
theory of telephones, etc., it was found neces- 
sary to develop the theory of processes in 
which the probability distribution depends on 
one continuously varying parameter which is 
often time. The book progresses from a 
general formulation of the problem to one- and 
multi-dimensional processes, the treatment of 
which is based on the work of Feller and 
Lundberg during the last twelve years. In 
three chapters the author introduces and proves 
further generalizations which are necessary for 
the treatment of cosmic ray phenomena. The 
similarity of the problems of ‘birth* and ‘death* 
in cosmic rays and biology suggests that the 
new generalizations will also find their appli- 
cation in the latter subject. 

Part of cosmic rays consists of showers; a 
primar/ particle impinging on the high atmos- 
phere produces by emission of bremsstrahlung 
and by pair creation a considerable number of 
electrons, which number depends essentially 


on the energy of the producing particle and 
the thickness of the absorber. The production 
processes being random, this number is subject 
to statistical fluctuations. The study of this 
part of the phenomenon is the main object of 
the second part of the book. As the fluctuations 
affect considerably the results of experiments, 
their knowledge is essential for a comparison 
of experiment and of the theory of the average 
number of electrons. Calculations based on 
models which have been simplified to such an 
extent as to make them amenable to mathe- 
matical treatment, are pushed to the final 
numerical calculations of a Polya distribution. 
The author shows that his calculations agree 
with the results of experiments which lie 
within the limits of his model, and avoids the 
comparison with extensive showers for which 
this is not the case. 

The book is not only useful for scientists 
working on cosmic ray research — as its title 
would imply — but also to all concerned with 
the theory and application of stochastic pro- 
cesses, specially to fluctation problems. In 
so far as cosmic ray theory is concerned, the 
book has stood on Its own for a remarkably 
long time in a subject in which progress is 
so rapid. It is only during the last two years 
that the mathematics of shower production 
has been extended. 

H. D. Rathoeher. 


Soil Science 

Soils — Their Origin, Constitt^tion and Classi- 
fication. An Introduction to Pedology. 
Third Edition. By G. W. Robinson. 
(London: Allen and Unwin, 1949.) English 
price, £1. 12.s‘. 

The second edition of this now standard 
work was last reprinted with minor corrections 
in 1937. In the past twelve years, in spite 
of the hampering of research by war conditions, 
there have been many advances in our know- 
ledge of soils, and an increasing interest by the 
public generally in the problems of soil erosion 
and the maintenance of soil fertility. The book 
i.s essentially an introduction to the descriptive 
.science of the soil; and the relationship of 
soils to plant growth and agriculture are dealt 
with in a single final chapter, which thus acts 
as a link with those texts in soil science which 
have essentially an agronomic outlook. 

The first ten chapters deal with the general 
properties of soils: they include two chapters 
on soil formation, one of which emphasizes 
the weathering process and the second the 
development of the soil profile. Ini this latter 
discussion on pedogenesis, approximately equal 
weight is given to the influences of parent 
material, climate, topography and vegetation. 
Possibly in a future edition greater emphasis 
could be placed on the interactions of parent 
material and climate, with special reference to 
cycles of weathering and survival of soils from 
former climatic periods. Six chapters are 
devoted to the description of major groups of 
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soils, including podzols, black earths, hydro- 
morphic soils and peats, saline and alkaline 
soils, soils of the tropics and soils associated 
with calcareous materials. It is evident from 
this grouping that we need much more infor- 
mation on soils from tropical regions; other- 
wise it would not have been necessary to deal 
with them on a regional rather than a morpho- 
logical basis. The consideration of these groups 
leads logically to two chapters on the classi- 
fication and the geography of soils. Finally, 
two chapters on soil surveys and the associated 
laboratory work complete the picture. The 
chapter on soil classification contains some 
sound advice on the general principles of 
classification. 

Our state of knowledge concerning the 
mineralogy of the clay fractions of any con- 
siderable range of soils is not sufficiently 
advanced for this aspect to be included in soil 
descriptions generally, and it is evident that 
a new outlook on soil classification will emerge 
when these data are more generally available. 
In the meanwhile, Robinson, wherever possible, 
gives the silica-alumina-iron oxide ratios for 
the clay fraxdions in the characteristic profiles 
described. These ratios, together with content 
in clay and organic carbon and the pH values, 
give a background of analytical data reason- 
ably adequate for the interpretation of the 
soil descriptions. 

The book can confidently be recommended to 
all those seeking a knowledge of modein views 
on soil classification and an introduction to 
the disciplines and literature of pedology. 

J. A. Pkkhcott. 


Spectroscopy 

Spfx rKoscopic PiiopFurncs or UgAxir.M Com- 
pounds. By G. H. Dieke and A. B. F. 
Duncan. National Nuclear I^nergy Series, 
Division III, Volume 2. (New York: 
McGraw-Hill. 1949. 290 pp. 6" ■ ()".) Price, 

£1. 10.S. 

This book is essentially a lengtliy research 
paper which records and explains, in an 
extremely lucid manner, the more prominent 
fealuies of the fluorescence and absorption 
spectra of uranyl compounds. It includes some 
discussion of the spectra of nine uranium 
compounds which do not contain the uranyl 
ion. 

The spectra of uranyl compounds are of 
particular interest, in that at liquid hydrogcui 
temperature they show, both in absorption and 
in fluorescence, lines which are often as sharp 
as those of the iron comparison spectrum. 
These can be interpreted as due to electronic 
transitions, coupled with vibrational transi- 
tions of the lattice units such as uranyl, 
nitrate and acetate ions. The absorption spectra 
of rare earth salts also show sharp lines at 
low temperatures, but these spectra are much 
simpler, and therefore provide less information, 
in that there is no interaction between the 
electronic transitions and the vibration of the 


lattice units. The uranyl salts are therefore 
almost unique for providing detailed infor- 
mation of the strong interactions that can 
occur in the solid state, though it is possible 
that salts of neptunium and plutonium will be 
able to provide similar data. 

Part I (130 pages) deals with the spectro- 
scopic properties of uranium compounds. In 
this Pai t, the first chapter gives some account 
of the excellent range of spectrographs used 
in the investigation and of the experimental 
procedure for observations of fluorescence and 
absorption at 20 K. Chapter 2 summarizes the 
previous data on the crystal structure of uranyl 
compounds and discusses in detail th© inalysis 
of the structure of RbUO,,( NO..;).;. Cliupter 3 
deals briefly with the modes of vibration of 
the uranyl ion and the duration of fluorescence. 
(Chapters 4 and .5, which deal with the fluores- 
cence and absoi'ption spectra of uranyl nitrate 
and double salts, nitrates, chlorides, sulphates, 
acetates of uianyl and alkali metal ions, pro- 
vide the major interest of the hook. Studies 
of polarized fluoiescence, Zeeman effect, and 
isotopic substitution with 0^^ N^'^, provide 
a wealth of interesting information and greatly 
facilitate the interpretation. The unexpected 
change in the symmetrical ‘bieathing’ fre- 
quency of tlie nitrate ion in CsIiO,,(NOD.i, 
produced ])y isotopic substitution of N‘'^\ is of 
particular interest. It is to be regretted that 
one finds in connexions such as this that ‘the 
data for RbIJO,,(N(),),, are omitte<i . . . because 
there was no oppojt unity to measure the 
appropriate plates*. Ghapter G includes some 
intensity measuixmients and establishes that 
oxygen interchange does not occur between 
uranyl ion and nitrate ion even in hot, con- 
centrated acid solutions, (^hapter 7 deals with 
some miscellaneous observations and with the 
possibility of using the fluorescence spectra of 
uranyl compounds for determining isotopic 
ratios. 

Part TI (40 pages) is concerned with the 
l)reparation of uranium compounds, both with 
normal constitution and witli isotopic enrich- 
ment, and with the growth of regular crystals 
of moderate size. The last cliapter gives a 
brief summary of conclu.sions, and suggestions 
for further work. 

Appendices include tables of wave-lengths 
(84 pages) and a bibliography covering the 
years 1919-194.">. The project is incomplete in 
that, while spectrogiaphic plates wei'e obtained 
with 54 compounds, detailed wave-length tables 
are given for only 23 of these. Despite this, 
it is certain tliat the hook will become a 
classic reference on the interpretation of the 
fluorescence spectra of solids and on the 
generaP spectrograph y of uranyl compounds. 

The book is well bound and remarkably free 
from typographical errors; the reviewer noted 
only two (pp. 13. 85). The reproduction by 
the lithoprinting process gives the impression 
that the breadth of the type face has varied 
from page to page. 

A. N. Hambi.y. 
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Concept of Nature* 

L. C. BiROiit 

These remarks are entitled ‘Concept of 
Nature’. Their purpose, no matter how pre- 
sumptuous it may sound, is to serve as a 
reminder that there was once a time when the 
investigators of Nature were primarily con- 
cerned with discovering meaning in the world 
around them. It is a strange commentary on 
the history of science that as our knowledge 
of facts about the universe has expanded, our 
interpretation of Nature as ja whole has lagged 
sadly behind. Indeed, an Interest in this sub- 
ject is almost enough to brand a person as 
peculiar. 

Writing twenty-five years ago on philosophy 
and science, Joseph Needham (1925) prefaced 
his remarks with an apology: 

It is usually considered in this present 
age of specialization that the business of 
men is to speak only about their own affairs, 
and if they have any world outlook to keep 
it to themselves. This was not always so. 
In the age of Francis Bacon and Sir Thomas 
Browne nothing need lack their learned 
commentary. It is obvious enough that it 
the seventeenth century physician had to 
learn for his degree half of the physiology 
expected of an honours candidate today, he 
would have much less time than he did to 
think of horoscopes and theological prob- 
lems. 

More than one honours student in the 
University this year has said to the writer 
that these things were of great interest to 
him and he was looking forward to the day 
after his graduation when he would have time 
to think about them! 

The Bifurcation of Nature 

Although we may pride ourselves on our 
unwillingneBB to speculate beyond our own 
narrow field of specialization, many of the 
conceptions which we commonly accept as 
Bctentific and without question are little more 

• An address delivered to Science students in the 
University of Sl^dney. 

t Senior X^Oturer in Zoology, University •t 
Sydney. 


than the speculations of a former age. But 
they have become built into the orthodoxy of 
modern science. Some of them are almost 
certainly wrong. One of them is the theory of 
the bifurcation of nature. It Is 'still only a 
theory despite its common unquestioned accept- 
ance by many scientists. It is nece^iry first 
to indicate the sense in which we hTe using 
the word ‘nature’. All of us are conscious of 
an awareness of the world around us. Some 
would consider the channels of that awareness 
as limited to the so-called five senses. But 
whether we admit of five or fifty senses, aware- 
ness is an awareness of something. When we 
ask: what is nature?, we are asking: what is 
the general character of that something? The 
person who looks at a sunset or a flower 
experiences nature. There is in his object of 
experience both a qualitative and a quanti- 
tative component: the redness of the glow,* 
and the electromagnetic waves by which 
science explains the phenomenon. But as 
Whitehead (1920, 1928. 1929) has insisted, we 
have extreme difficulty in exhibiting the per- 
ceived redness and the electromagnetic waves in 
one system of relations. We talk about a bifur- 
cation — ledness, and electromagnetic waves. 
Scientific explanations commonly leave out the 
one. The perceived quality, redness, is cut out 
of nature and made into a reaction in the 
mind. In so doing ‘we deprive nature of half 
of her being’. 

No one ever discovered a quality apart from 
a quantity nor a quantity apart from a quality. 
Why then are we so anxious to adopt the 
weird hypothesis that the quantitative is 
objcKitive and real but the qualitative only 
subjective? If the real nature is quality and 
quantity together, then the classical scientific 
interpretation of the sunset or the flower is 
an abstraction from the whole. The same could 
be said of orthodox biological interpretations 
of such phenomena as the behaviour of animals, 
and possibly development too. 

The theory of the bifurcation of nature into 
quantity and quality is not new. It had its 
roots in history, particularly in the thought of 
the seventeenth century which has coloured 
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scientific thinking ever since. The dilemma 
presented itself not only as an antithesis 
between quality and quantity, but between 
mind and matter, nature and God. With 
Descartes in the seventeenth century the 
division was complete. Minds were for him 
forms of being outside of nature, qualities were 
appearances to minds and devoid of objective 
existence. But before considering the Cartesian 
position let us first look to the earliest attempts 
of man to interpret the world and nature 
scientifically. 

The Greek and Semitic View of Nature 

In the period 600-400 b.c. in Greece, the scien- 
tific outlook upon the world was constituted 
for the first time in history. That is to say, 
for the first time there was an attempt to 
interpret the universe in non-mythical terms. 
There was, as Farrington (1949) shows, a 
double tradition in Greek thought of the nature 
of things; a materialistic and atheistic tradi- 
tion of Ionic religions and a tradition of 
western Greece which probably stemmed from 
Pythagoras. Plato described both of them in 
the tenth book of his Laws. It was the Platonic 
tradition which contributed most to a theory 
of nature, though Plato himself was not a 
scientist like his pupil Aristotle. In the opinion 
of Whitehead, Plato’s dialogue the Tlmaeus 
comes nearer than any other book written 
before or since to providing the philosophical 
setting required by the ideas of modern physics. 
‘The Timaeus of Plato and the Scholium of 
Newton are', he says, ‘the two statements of 
cosmological theory which have had the chief 
influence on western thought.’ Farrington 
(1949) and Singer (1941) on the other hand 
regard the Timaeus as an aberration from a 
scientific point of view. Whitehead’s admira- 
tion is qualified with the logical provision that: 

As a detailed scientific statement, the 
Timaeus in comparison with the Scholium 
is simply foolish. But what it lacks in 
superficial detail it makes up for in philo- 
sophical depth. The Scholium is an 
immensely able statement of details which 
though inadequate as a philosophy can be 
trusted for the deduction of truths. But 
it contains no hint of the limits of its own 
applications. . . . The full sweep of the 
modern doctrine of evolution would have 
confused Newton but enlightened Plato. 
Modern physics have reached a stage of 
experimental knowledge inexplicable In 
terms of the categories of the Scholium. 


The world for the Greeks was never a cosmic 
machine made by a divine engineer who now 
stood apart from it except for occasional visi- 
tations. Nature was suffused with mind. Their 
God was right inside the world. Things had 
within them a capacity for the production of 
other things. This potentiality of the world 
is now generally recognized, though it is less 
generally conceded that goal-pursuing processes 
are part and parcel of the natural order. The 
conception of aim, goal or telos was an 
essential factor in the Platonic explanation. 

A completely different view of nature arose 
in the valleys of the Nile and, later, of the 
Jordan. The God of the Jews transcende<l 
nature. The Jewish conception of his present 
manifestations was entirely different from that 
of the Greeks. His activity was by means of 
intrusions into the natural order, through 
violent and awe-inspiring convulsions. The 
storm wind, the plague and the flood were 
tokens of his presence. God rode on the wings 
of the storm. These things heralded his 
approach. Tlieologians like Manson (1948) of 
Manchester and philosophers such as White- 
head (1930) agree on this interpretation of 
Jewish thought. Although it is not scientific 
it is important to recognize because of the 
profound influence the Semitic teaching has 
had on w’estern thought. 

( ’ h i i s t ia n T eac hing 

The view of the founder of Christianity, 
who was himself steeped in the Semitic tradi- 
tion, comes closer to that of the Greeks than 
the Hebrews. There is no evidence that his 
ideas were borrowed fiom the Greeks, with 
whom he probably had no contact; the more 
amazing is it, then, that he should have 
rejected the Semitic ideas. The parable of 
the sower shows an appreciation of cause and 
effect, and also, one might add, of ecology: 
the relation of habitat to yield. The order in 
nature, that certain effects follow from certain 
causes, is for Jesus a cause of much wonder. 
It betokens a stability and a world in which 
a man can have confidence. The more activity 
the interventionist God of the Hebrews dis- 
played, the more chaotic would his world be. 
The beauty of nature is also for Jesus a cause 
of wonder which he likens to the beauty of 
righteousness which clothes a human life. 
There is implicit in his teaching a theory of 
aesthetics and morals which has magnificence 
in its scope. 
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Third and Fourth Century and the 
Middle Ages 

The third and fourth century after Christ 
saw a rich mixing of Greek and Christian 
thought in the Catechetical School in Alex- 
andria founded by Pantaeniis and famous for 
its two greatest leaders, Clement and his pupil 
Origen. These Christian Platonists, as they 
were called, developed what Dean Inge (Inge, 
1946) and Canon Raven (Raven, 1936) consider 
is the noblest system of doctrine ever formu- 
lated. Their writings contain a foreshadowing 
of viewb which we tend now to regard as 
entirely modern. But they became the hetero- 
doxy of the age ; both Clement and Origen 
were branded heretics. Traditional Christianity 
was quick to forget its founder’s teaching 
about nature and fell back on Hebrew ideas. 
St. Augustine, of the fourth and fifth century, 
became its authority. His rigid dualism con- 
trasting God and the world, and the human 
and the divine, dominated Christian thought 
for 1200 years. It is still the orthodoxy of 
Christianity today. At the other end of the 
dark age for science is St. Thomas Aquinas, 
whose system of thought is a brilliant elabora- 
tion of the theology of Augustine and the 
physics of Aristotle; a physics and cosmology 
which were hopelessly false. 

Rebirth of Science 

The fifteenth century brings with it the 
Renaissance and the rebirth of science after 
a thousand years. It is a movement against 
Aristotelianism and the Christian cosmology. 
The ‘new philosophy’, or Novum Organum as 
its chief exponent, Francis Bacon, called it. 
was inspired by the astronomical and physical 
discoveries of Copernicus and Galileo, As a 
description of scientific method, Bacon’s Novum 
Organum^ though often quoted by non-scientists, 
is no longer generally acceptable as a descrip- 
tion of the way in which a modern investigator 
really finds his facts. Augustus de Morgan’s 
On Bacon^s Novum Organum, first published in 
1872 (de Morgan, 1916), and Science, Faith 
and Society, by Polanyl (1946), are valuable 
correctives to the ingrained Baconian defini- 
tion of scientific method. Philosophical specu- 
lation on Copernican findings was left to the 
monk Giordano Bruno, who concluded that the 
universe of Copernicus was a vast machine, 
moved no doubt by an outsider God; in itself 
the world was not divine but mechanical. 


Bruno’s cosmology survives to this day. Galileo, 
whose life overlapped that of Bruno, extended 
the conception of nature as a machine to the 
principle that science is measurement and only 
that which is measurable is real. Minds are a 
class outside nature and qualities are appear- 
ances to minds. This is the two-substances 
doctrine of nature taken over by Descartes, 
wdio gave it its completed expression. When 
Descartes died exactly 300 years ago, Galileo 
had been dead eight years and Newton was a 
child of seven. The idea of nature established 
in the Renaissance has been admirably inter- 
preted by Collingwood (1945), whose book can 
be commended to the interested reader. 

The Cartesian Universe 
Descartes was an engineer. He constructed 
an engineer’s universe and in his textbook of 
physiology an engineer’s concepts of how the 
living body works. Harvey’s great discovery 
of the circulation of the blood fell into his 
hands. Here were pumps, valves and forces 
directly comparable with the workings of 
machines. In a generous tribute to Descartes 
on the present tri-centenary of his death, the 
historian of science Dingle (1950) writes: 

It is very questionable whether the great 
advances of those two centuries following 
Descartes could have been possible without 
the simple concrete picture of a passive 
extended universe of matter presented for 
study to independent minds. There was 
much to be done that could be effectively 
conceived in those terms and the acceptance 
of an over-confident materialism was j)er- 
haps not too high a price to pay for the 
discussions and correlations that would have 
been achieved, if at all, only with much 
more difficulty, less general understanding, 
and far less speed. It was not until almost 
our own time that the Cartesian doctrine 
began to mislead . . . Physics today is in 
a transition stage in which many of its 
devotees, rather than abandon the Cartesian 
universe, are prepared to make it nonsense 
by giving it contradictory properties . . . 
It is perhaps a melancholy thought that we 
can best celebrate the death of Descartes 
by expediting the death of his system. 

The mainstream of thought flows directly 
from Descartes to Newton. He held the 
Semitic theory of the divided universe. His 
Scholium describes a mechanical universe with 
God as an outside mover transcendent to it. 
Two of Newton’s contemporaries on the Con- 
tinent were reaching a very different point of 
view on nature. For Spinoza, mind and matter 
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were two attributes of one substance which he 
variously called God and nature. Leibnitz, who 
independently discovered the calculus about 
the same time as Newton, says that nature is 
not a machine but a vast organism whose parts 
are lesser organisms. Both these philosophers 
• reflect back to the Greek tradition with Its 
immanence of mind in matter. In England, 
John Locke came close, in his Essau on Human 
Under standing y to formulating an organic phil- 
osophy of nature, but he still kept too close 
company with the dualism of Descartes. Despite 
the attempts of these three philosophers, the 
seventeenth century leaves us with the relation- 
ship between mind and matter, quality and 
quantity, still unsolved. 

A solution was attempted by Berkeley in 
the eighteenth century. If one element of 
nature, namely qualities, is a product of minds, 
why not nature as a whole? For Berkeley it 
was the product of the mind of God; for Kant 
and Fichte, the mind of man. A bright wit 
of the period summed up the argument In the 
phrase, ‘No matter, never mind!’. The 
Berkeley an philosophy was even less satisfying 
than the Cartesian division and with a few 
exceptions (e.g., Morgan, 1905) has not com- 
mended itself to scientists. 

Breakdown of the Cartesian System 

Newtonian philosophy exhausted itself in 
the classical physics of the nineteenth century 
with its concept of discrete atoms and empty 
space so foreign to the modern physicist. 
Physics had to await an entirely new advance 
in the discoveries of Rutherford and Einstein 
with their tremendous implications for an 
organic view of the universe. They desert 
the mechanistic interpretation of classical 
physics and replace the discrete static atom 
with an organism characterized by ceaseless 
activity. There is no such thing as an atom 
at an instant. Matter is process, it is very 
much alive, and process takes time. ‘The elec- 
tron is what it does’; spacial concepts alone 
are inapplicable. We might now ask, where 
do mind and quality fit into this picture? ’That 
is a question the attempted answer to which 
haa been the life work of A. N. Whitehead, 
philosopher-scientist of Harvard. His theory of 
organism, which is a thoroughgoing refutation 
of the Cartesian universe, rests not only on a 
knowledge of modern physics, but on biology 
and other sciences too. We shall therefore 


leave him at this point to return again after 
having considered briefly the particular con- 
tribution of the rise of biology to the problem 
of the divided universe. 

The knowledge of physics was so vastly in 
advance of biology in the seventeenth century 
that mechanistic interpretations of living 
activities were almost inevitable. The circu- 
lation of the blood and the digestion of food 
were interpreted in terms of simple mechanics. 
The eighteenth and nineteenth century biolo- 
gists provided little alternative save the 
ill-defined notions carried over from vitalists 
like John Hunter and Stahl. There is con- 
sequently a marked similarity between the 
physics and biology of the time. Physics had 
its fixed ultimate entity — the atom. As far as 
it had a metaphysic it revealed the world as 
a machine created by a God transcendent to 
it. Biology was not so different with its con- 
cept of the fixity of its entity, the species. 
‘There are as many species’, said Linnaeus, 
‘as the different forms which the infinite being 
created in the beginning.’ The biologists also 
had their designer God related to the world 
in much the same way as a carpenter to the 
table he has made. The English biologists in 
the eighteenth and nineteenth century looked 
to the adaptations of nature for evidence of 
God’s design and goodness. This was a move- 
ment which reached its unsteady zenith in 
Paley’s Natural Theology and the Bridgeivater 
Treatises of 1833. The authors of these works 
were deists, but they believed in a thoroughly 
mechanistic universe which got on well enough 
without their God. With a few notable excep- 
tions (e.g., Wood-Jones, 1942), modern bi- 
ologists reject the simple arguments of the 
Bridgewater Treatises. Mere utility and adap- 
tiveness does not necessarily imply purpose. 
The design of nature and its adaptations were 
to receive quite another interpretation in 
Darwin’s brilliant theory of evolution pub- 
lished in 1859. The theory struck a death blow 
at two key points: the fixity of species and the 
argument of purpose from design. Natural 
selection of chance variations was postulated 
to account for the adaptation of plant and 
animal life. The insistence on chance varia- 
tions struck at the element of purpose and 
therefore the deity of Paley and the Bridge- 
vmter Treatises: the God of the seventeenth, 
eighteenth and nineteenth centuries. Two alter- 
natives were left. Either the concept of 
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purpose, mind and God were completely irrele- 
vant to biology and living activities were to be 
interpreted solely in mechanistic terms ; or 
alternatively, if purpose, mind and God were 
relevant terms, a new meaning had to be 
attached to them. The first choice gave us 
the materialistic biology of the late nineteenth 
and twentieth century. Despite the uncon- 
vincing nature of Jaques Loeb’s interpretations 
of behaviour and development at this period 
(Loeb, 1912), most biologists were loth to 
move far from his mechanistic position. There 
were good and bad reasons for this. The 
alternatives to mechanism were even less con- 
vincing; the seventeenth century vitalists had 
not been succeeded by anything outstandingly 
better. The popularity of mechanism was also 
due to the success of mechanism itself as an 
assumption in experimental biology. The experi- 
menter who regarded animals as machines 
could get a long way even though mechanism 
might be inadequate as a complete inter- 
pretation. Furthermoie, the machine age had 
coloured all man’s thinking and, when precise 
description broke down and imagery had to be 
used, he took the nearest thing at hand as his 
metaphor and that was a machine. The 
mechanical analogies of Loeb and his followers 
were about as crude as the vitalists’ arguments 
of the same period. Not until the last few' 
years has a theory of mechanism been evolved 
which in any sense attempts to fit the twentieth- 
century scene. It is the theory of Cyhernetics, 
a word derived fiom the Greek word meaning 
‘steersman’ (Wiener, 1948). It attempts to 
interpret processes which appear to be pur- 
posive, or guided by goals, in non-purposive 
terms (Rosenbleuth, Wiener and Bigelow, 
1943). The mechanical models which are the 
inspiration of this school are the supreme 
mechanical inventions of the twentieth century 
— the modern calculating machine and the 
guided missile. In i4 imagery it has graduated 
from the pump and the steam engine to the 
most complex inventions of man. The all- 
embracing generalizations of the Cybernetics 
school are reminiscent of the generalizations 
of the Bridgewater Treatises. We may well 
pause to query whether this new philosophy is 
the complete explanation of all that it seems 
to claim for itself. Cybernetics is not the only 
successor to the old mechanical materialism. 
The Influence of Marx and Engel’s doctrine of 
dialectical materialism on science is com- 


parable, perhaps, with its influence on the 
structure of society. Opposed to both vitalism 
and mechanism, it has some affinities with the 
organic view of the world, at least in Its 
emphasis on the transformations in evolution 
which give rise to the qualitatively new. 
Some of its proponents (e.g., Needham, 1944) 
would claim it as the synthesis of the two 
contrasting streams of thought; the organic 
and the mechanistic interpretation of nature. 

Rise of the Theory of Orgamsnc 
Parallel to the rise of mechanism Ci Iminat- 
ing in the theories of Cybernetics and dialect!' 
cal materialism of our own day, is the develop- 
ment of an organic view of nature, a view 
which stems from fourth- and fifth -century 
B.o. Greece rather than from Descartes. We 
have already seen its re-emergence in the 
Christian Platonists and then much later on 
the Continent in the works of Leibnitz, Spinoza 
and Goethe. The really significant develop- 
ments had, however, to await the rise of 
modern physics and biology. Although Darwin- 
ism gave rise to an upsurge of mechanism, 
not all post -Darwinian biologists were mechan- 
ists. The embryological studies of Rough and 
Driesch and the studies of instinctive behaviour 
in insects by Pahre inspired biologists like 
J. S. Haldane (1936) and philosophers like 
Bergson to find mind and purpose no longer 
transcendent to the world but immanent in it. 
Some of their concepts w’ere crude, and words 
like ‘vital force’ and ‘entelechy’ did nof helpf 
theii* cause. The vitalists had one thing in 
common: theii’ conviction that the activities 
of living organisms (and possibly non-living 
ones too) could not be fully understood with- 
out the concept of goalseeking — even at the 
unconscious level. These early attempts at 
explanation failed because they posed an 
either/or instead of a hoth/and position. There 
is now, however, a little-known hut eminently 
worthw'hile group of biologists who, finding 
mechanism inadequate, especially in the inter- 
pretation of instinctive behaviour and develop- 
ment, have taken this latter path One might 
mention Agar (1938, 1943) in Australia, Lillie 
(1940,1942) and Gerard (1940) in Chicago, and 
amongst the philosophers Hocking (1944) of 
Harvard. All these authors acknowledge their 
indebtedness to A. N. Whitehead’s philosophy 
of organism. Since Whitehead is essentially in 
the Platonic tradition, this school of biologists 
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carries us full-circle back to Plato with his 
concept of nature suffused through and through 
with mind and purpose. 

Implicit in Whitehead’s philosophy is the 
proposition that if both matter and mind exist 
they exist together to the most elementary 
level of organization; and that, so far as we 
knew, is the electron type of entity. The- mean- 
ing of the concepts, mind and purpose, at the 
electronic level is an aspect of his philosophy 
which is one of the most difficult to conceive. 
It is easier to start at the other end, at 
conscious purposive activity in man; to trace 
through purposive activity to the unconscious 
level in living organisms, and then see it in 
principle at the inorganic level. The peculiar 
property of nature which Whitehead sees at 
every level of organlzatipn is the nisus for 
tl^e production of things, the lure for the 
cojupletipn of a process both in the living and 
non-living organism. The theory of organism 
wpuld seem to imply a transition from non- 
living to living without sharp dividing lines. 
The infinite lure for all processes Whitehead 
sums up in his conception of God. His is a 
Gpd very different from that of Newton or the 
Bridgewater Treatises, To those who know 
something of the sweep and magnificence of 
Whitehead's thought there is a compulsion to 
follow further where his thought leads. It is 
the most thoroughgoing attempt to think of 
the universe as a universe and not a diverse. 

Today we are faced with a division in 
thpught and understanding of nature given to 
us by history. The Cartesian universe, which 
is still the conception implicit if not expressed 
ip the thought of many scientists, is losing 
ground. The thoroughgoing mechanism of 
Cybernetics is taking its place to some extent. 
DWectical materialism is the creed of Soviet 
science. The theory of organism challenges 
them all, but remains little understood and 
little appreciated. It does matter what we 
think about these things; the French Revolu- 
tion has been traced by some back to Descartes’ 
influence on followers like Voltaire. It is a 
thesis that could be defended that the inter- 
preters of Darwin, who carried over the notion 
of struggle for existence and survival of the 
fittest to human society, had a profound influ- 
ence qp broadcasting ideas amongst the un- 
critical masses, which seeds developed into the 
first world war. When we reflect on the 
impact which the thought of science has had 


on society in the past, it behoves us to think 
responsibly and soberly on these things at this 
critical period of world history. 
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Chemical Constitution and 
Biological Action 
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Few' subjects are as fascinating as the study 
of the relationship between chemical constitu- 
tion and biological action. It is, of course, a 
very wide subject, embracing as it does the 
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study of inorganic salts as well as a host of 
organic compounds such as the vitamins, hor- 
mones, the antimicrobials of all kinds, the 
symptomatic drugs, the insecticides, and all 
the other classes of biologically active sub- 
stances. As a borderline science it can be 
conducted only by suitable collaboration 
between physiologists, pathologists, pharma- 
cologists and clinicians, and physicists, 
chemists and biochemists. This article is 
chiefly concerned with the part which chemists 
play in the investigation. 

To the chemist, one of the chief difficulties 
of the study is in the interpretation of the 
biological results; for the biological assay of 
drugs is by no means an exact science. In a 
group of, say, twenty or thirty mice it is not 
unusual to find an individual to which a given 
chemical or drug is five times more toxic than 
it is to another, and a dose which proves fatal 
to one individual may leave another completely 
unaffected. The variations sometimes found 
among animals of the same strain and sex 
are often profound. For example, Barger and 
Dale (1910), in their classical experiments on 
the activity of the compounds related to adrena- 
line, tested two very closely related compounds 
— one a primary amine and the other a secon- 
dary amine — on three cats. Two of the cats, 
quite regularly, showed a larger rise in blood 
pressure with the primary amine, while the 
other, equally regularly, gave a larger rise 
with the secondary amine. The type of 
animal used may also affect the results to a 
marked extent, and one cannot calculate the 
toxicity of a drug for one species from experi- 
ments in another. This is illustrated by the 
fact that the toxicity of atropine to man is 
500 to 1000 times that which it is to mice. 
Moreover, apart altogether from species differ- 
ences and the normal range of variation, 
certain individuals may react to a drug in a 
wholly abnoimal manner. In some individuals 
aspirin produces extensive eiuptions, and idio- 
syncracy is often observed to iodine, to quinine, 
and to many otlier common chemicals. 

A second complicating factor in the study 
of the action of chemicals on cells is that the 
requirements for a given biological action may 
not necessarily be the same as the factors 
governing the ability of the drug to reach the 
site of action, and it is for this reason that 
the in vitro activity of drugs does not always 
parallel their in vivo activity. 

Generally speaking, the first requirement for 
biological activity is that the drug should be 
soluble in the fluids of the body. Insoluble sub- 
stances, such as barium sulphate, are pharma- 
cologically inert ; while closely related sub- 
stances, such as barium chloride, are active. 
This, however, is by no means the only require- 
ment. Some drug^ fail to give the expected 
results in biological experiments owing to 
prior absorption by tissues, or by the blood 
corpuscles or other constituents of the blood, 
before reaching the site of action. It is for 
this reason that many antiseptics show reduced 


activity in the presence of serum. Some drugs 
are able to reach the site of action only when 
given intravenously, others when given by 
mouth. Curare, the South American arrow 
poison, is an excellent example of such differ- 
ence. This substance is very poisonous when 
given by injection, but practically harmless 
when given by mouth. In the latter case, 
absorption of the drug into the blood stream 
proceeds only very slowly and a toxic ccmeett- 
tration in the blood is not formed. This Is 
shown by the fact that the South Americoti 
Indians are able, in perfect safety, to eat game 
killed with poisoned arrows. 

Drugs may also suffer metabolic change or 
even extensive decomposition by mzyme^s 
before reaching the site of action, and it is 
noteworthy that minor structural changes in 
a molecule, changes which have very little 
effect on the ultimate biological action, may 
profoundly affect the rate of decomposition, or 
even the mode of decomposition, by enzymes. 
Certain pressor substances, such Jis adrenaline, 
although very potent when administered intra- 
venously, are inactive when given by mouth. 
Other closely related substances, having an 
additional methyl group in the side chain, are 
not attacked by amine oxidase, and are active 
both by injection and when administered by 
mouth. Ephedrine is also an example of the 
.second class (Beyer and Morrison, 1945). 

Examples of the metabolic inactivation of 
potentially active drugs are, of course, rela- 
tively common, and some examples of meta- 
l)olic activation are also known. One of the 
best known is the metabolic reduction of 
‘Prontosir, which is active only in vivo, to 
sulphanilamide, which is active both in vivo 
and in vitro (Tr6fouel, et ah. 1935). Similarly, 
arsenicals such as ‘Atoxyl’ in which the arsenic 
is pentavalent, are potent trypanocides in vivo. 
but inactive, or only slightly active, in vitro. 
All the evidence points to the fact that ‘Atoxyl’, 
and other derivatives in which pentavalent 
arsenic is piesent, are reduced in the animal 
body to compounds containing trivalent arsenic. 
Chemical reduction of ‘Atoxyl’ gives p-amino- 
phenylarsenious oxide and diaminoarsenoben- 
zene. Compounds of this nature are not only 
more active trypanocides than the atoxyl type 
of compound, but are also active both in vivo 
and in vitro. 

Another problem which is especially import- 
ant in trypanosomiasis concerns the inability 
of certain diugs to reach the brain. Drugs 
such as ‘AntrypoP (Bayer 205) and ‘Trypkn 
Blue’ are effective in the first stage of the 
disease when the infection is practically limited 
to the blood and lymphatic system. In the 
nervous stage, however, when sonie of the 
trypanosomes have invaded the brain, these 
drugs are ineffective as they are unable to 
pass the so-called blood-brain barrier (Lourie, 
1943). ' 

The nature of the carrier medium tbr a 
drug may profoundly affect its activity. Mbfet 
frequently the carrier medium is water, of kf 
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least an aqueous solution containing various 
sa^ts, proteins, etc. The most important variant 
is pH, which may influence the drug itself or 
the tissue component upon which the drug 
acts. The sulphonamides, for example, are 
mostly monobasic acids, and the activity varies 
considerably with the pH of the medium. The 
ionized form of the drug is more active than 
the molecular form, and the fraction ionized 
depends both on the acid strength of the 
particular sulphonamide and the pH of the 
medium (Bell and Roblin, 1942). The more 
strongly acidic sulphonamides are almost com- 
pletely ionized at pH 7, but the weaker acids 
are almost entirely in the molecular form at 
this pH. Again, the pH of the medium affects 
the solubility both of the free drugs and of 
their acetyl derivatives, in which form most 
of the sulphonamides are excreted in the urine. 
These compounds are more soluble in neutral 
oi in alkaline media than in acid media, and 
as urine is more acid than blood plasma there 
is a tendency for the acetyl derivatives to 
crystallize out (Krebs and Speakman, 1945). 
Another important example of the effect of pH 
on the biological activity is to be found in the 
acridine antiseptics (Browning, Gulbransen 
and Kennaway, 1919; Albert et al, 1945). 

Modes of Drii^g Action 

Of all the problems associated with the study 
of the relationship between chemical constitu- 
tion and biological action, none is more obscure 
than the mode of action. The common laxa- 
tives, for example, are known to be of four 
main types: 

(1) Liquid paraffin. This acts as a, lubri- 
cant and softens the faeces. 

(2) Certain inorganic salts. These act by 
increasing the water content of the 
intestine. All soluble salts of mag- 
nesium act in this manner, and so do 
certain salts of sodium, such as the 
sulphate, phosphate and tartrate. 

(3) Cellulose and agar agar. These act by 
increasing the bulk of material in the 
intestines, 

(4) Irritant purgatives. These act by irri- 
tating the mucosa of the gut, causing 
increased peristalsis. In this class are 
castor oil, sulphur, hydroxyanthra- 
quinones, phenolphthalein, mercurials, 
etc. 

There is no chemical relationship between 
these various types of laxative, and it is not 
surprising that liquid paraffin acts by a 
different mechanism from that of magnesium 
sulphate. On the other hand, there are also 
many kiiown (and probably very many more 
unknown) cases where drugs of similar chemi- 
cal structure bring about the same biological 
end-result by different mechanisms. It has 
been s^gested, for example, that the sulphona- 
mides produce their specific antibacterial action 
by interfering with the utilization of p-amino- 
benzoic acid as a growth factor. The structural 
dim^ions of sulphanilamide are very similar 


to those of p-aminobenzoic acid, and a com- 
petitative interference of the nature envisaged 
by Woods and Fildes would, at least, seem to 
be feasible ; for p-aminobenzoic acid is very 
effective in antagonizing the antibacterial 
action of the sulphonamides (Woods, 1940; 
Fildes, 1940a). The very closely related homo- 
sulphanilamides, such as sulphabenzamide 
(‘Marfanil’) are not antagonized by p-amino- 
benzoic acid, and they apparently act by a 
different mechanism. 



NH2CH2 



SO2NH2 


sulphanilamide sulphabenzamine 

Figure I. 

In attempting to explain the mode of action 
of drugs, particularly of the chemotherapeutic 
substances, Ehrlich introduced the concept of 
receptors. These receptors were thought to be 
certain specific component parts of the cell 
which have the property of combining with 
certain chemical groups or radicals. Ehrlich 
found it necessary to postulate the existence 
of a large number of such receptors, and he 
also distinguished between the receptors 
governing the ‘fixation’ of the drug and those 
conditioning biological activity. In this way 
any alteration in the substituent or ‘fixing’ 
groups of a drug may affect its site of action 
(Ehrlich, 1913; Ing, 1943). 

Dyestuffs have played a large part in the 
development of the theory of receptors, for, as 
is well known, it is often possible to achieve 
selective staining of some tissues but not of 
others, in just the same way as dyestuffs some- 
times have affinity for one type of fibre but 
not for another. The fact that the drug com- 
bines with, or is adsorbed by, the cell does not 
necessarily mean that it will exert a biological 
action, but it does appear to be a reasonable 
prerequisite. It is of interest in this con- 
nexion that malarial parasites and trypano- 
somes both take up the three acridine com- 
pounds, ‘Atebriii’, ‘Trypafiavin’ and ‘RivanoF. 
‘Atebrin’, however, kills only the malarial para- 
sites, ‘Trypafiavin’ only the trypanosomes, and 
‘Rivanor is without biological action on either 
(Fischl and Singer, 1936). 

It is true that the receptor theory does very 
little more than provide a mental picture of 
the observed facts, for it provides no clue to 
the biological activity of the drug-receptor com- 
bination. Nevertheless, the theory has proved 
a great stimulus to research. Moreover, the 
existence of some type of receptor — not perhaps 
as Ehrlich visualized them — does appear to be 
necessary ; for many drugs are active at a 
concentration far less thjSi that required to 
form a monomolecular layer on the cell surface. 

On the other hand, specific cellular receptors 
have been identified in only a few cases. The 
atom of iron In haemoglobin Is certainly the 
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receptor for the oxygen in ordinary respiration, 
and the biological activity of many of the 
heavy metals and non-metals is almost certainly 
due to the fact that they combine with, and 
Inactivate, the -SH groups in an enzyme. The 
action of mercury on bacteria can be reversed 
by treating the bacteria with hydrogen sul- 
phide, or with various thio-compounds (Pildes, 
1940b). 

A recent application of this idea is found in 
the theory of the mode of action of the war 
gas ‘Lewisite' and of ‘British Anti-Lewisite’ 
(BAL). ‘Lewisite’ is supposed to combine with 
the -SH groups in an enzyme to form a cyclic 
compound having about 8 to 14 atoms in the 
ring. In view of its size this ring system must 
be relatively unstable, so that if a sulphur 
compound which is capable of forming a more 
stable ring system with ‘Lewisite’ is added, a 
steady transfer of the ‘Lewisite’ from the 
enzyme to the added thio- compound might be 
expected. BAL forms a five-membered ring 
system with ‘Lewisite’ which is apparently 
more stable than that formed between the 
enzyme and ‘Lewisite’, so that the gradual 
transfer of the arsenical from the enzyme to 
the BAL does occur. In this way the ‘Lewisite’ 
is deactivated and excreted. According to 
Graham and Hood (1948), BAL is an effective 
antidote to poisoning by arsenic, mercury, 
antimony, chromium, nickel and cadmium. 

With all the complications inherent in bio- 
logical systems, and knowing our ignorance of 
all but the most elementary facts regarding 
modes of drug action, it is perhaps surprising 
that there is ever any relationship between 
chemical constitution and biological action. It 


long been known, for example, that the nar- 
cotics are of very diverse chemical nature, and 
it is quite impossible to discern any relation- 
ship between chemical constitution and nar- 
cotic activity. On the other hand, the activity 
of these compounds as narcotics may often be 
correlated with some quite simple physical 
properties such as water solubility, oil/water 
distribution coefficients, vapour pressure, sur- 
face activity, and so on (Richet, 1893; Overton, 
1901; Winterstein, 1926; Meyer and Hemmi, 
1936). All these properties are measures of 
the relative distribution of the drug between 
heterogeneous phases. Solubility is a measure 
of the distribution between a solid (or liquid) 
and its saturated solution. Surface J tivity is 
a measure of the distribution of the substance 
between the surface layer and the main bulk 
of the solution. Vapour pressure is a measure 
of the distribution between a pure solid (or 
liquid) and its vapour, and so on (Ferguson, 
1939). As these physical properties indicate 
the way in which a given substance distributes 
itself' between heterogeneous phases, they may 
be used as measures of its tendency to ‘accumu- 
late’ in any one phase. The fact that correla- 
tions between such physical properties and 
narcotic activity can be observed is evidence 
that they act by some physical mechanism, 
probably by accumulating at some vitally 
important pai't of the cell and inhibiting 
certain respiratory processes (Albert, 1950). 

Very many different types of chemical com- 
pound may act in this way. They may be 
hydrocarbons, chlorinated compounds, alcohols, 
ethers, ketones, aldehydes, amides, cyclic 
amides, and so on. These compounds are all 
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must be admitted at once that the correlations 
which have been observed are all too few, and 
that even these are apt to break down if 
extended too far. Nevertheless, it is profitable 
to discuss the validity of such correlations, 
more especially as, once observed, these rela- 
tionships may assist in the introduction of 
new drugs of value to the clinician. 

The Influence of Physical Properties 
Certain biological actions are structurally 
specific in that they are produced only by 
chemicals of one specific type. Others appear 
to be largely, or entirely, non-specific. It has 


hypnotics or, when sufficiently volatile, general 
anaesthetics. They also produce a host of 
other biological actions ranging from the 
haemolysis of blood, and the inhibition of 
development of sea-urchin eggs, to bactericidal 
and insecticidal activity. 

The study of the biological activity of com- 
pounds in homologous series is of very great 
value in assessing the influence of physical 
properties. It has long been known for many 
biological actions that as one ascends an homo- 
logous series the equi-effective concentrations 
decrease very rapidly. Indeed, this generaliza- 
tion is known as Richardson’s rule. It is 
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important to note, however, that this decrease 
in equi-effective concentration is a quantitative 
one: each member of the series is about three 
times as effective as its immediate predecessor; 
Or alternatively, each member exerts the same 
biological action as its immediate predecessor 
w'hen it is present in only one-third the molar 
concentration. In other words, the biological 
activity of compounds in an homologous series 
increases in geometric progression as the 
number of carbon atoms increases in arith- 
metic progression. As the magnitude of such 
physical properties as surface activity, oil/ 
water distribution coefficients, and the like, 
also change in geometric progression as the 
series is ascended, the parallelism between 
activity and such physical properties is marked 
(Ferguson, 1939). 

Examples of the quantitative decrease in 
equi-effective concentration as the number of 
carbon atoms Increases are numerous: the 
narcotic activity of alcohols, alkyl acetates and 
ketones on tadpoles; the bactericidal action of 
alcohols, ketones, amines and alkylphenols; 
the haemolysis of blood by urethanes, alcohols, 
esters and ketones; the toxicity of alcohols 
towards insects; the narcotic activity of para- 
ffin hydrocarbons on mice; the toxicity of 
alcohols and esters to potato tubers; the inhibi- 
tion of development of sea-urchin eggs by 
alcohols; the narcotic activity of alcohols on 
frog’s heart and tortoise heart; and in other 
cases. 

Ferguson has suggested that instead of using 
concentrations when comparing the relative 
biological activities of compounds, the thermo- 
dynamic activity should be used. When this is 
done it is found that, as an homologous series 
is ascended and the equi-effective concentration 
progressively decreases, the thermodynamic 
activity slowly increases. This means that 
although a rapidly diminishing concentration 
suffices to produce a given biological effect, a 
slowly increasing thermodynamic activity is 
needed. As, by definition, the thermodynamic 
activity cannot exceed unity (which occurs 
when the solution becomes saturated), the 
member of the homologous series for which 
the thermodynamic activity approaches unity 
possesses maximum biological activity. After 
that member the ‘cut-off’ occurs, for a more 
than saturated solution would be needed to 
produce a given effect. The position of the 
‘cut-off’ in any series depends on the resistance 
of the organism to the drug or toxic agent; 
very, resistant organisms cause the ‘cut-off’ to 
appear early in the series. In some cases it is 
possible to predict the position of the ‘cut-off’ 
from the results obtained for the lower 
members of a series, for the logarithm of the 
thermodynamic activity appears to increase by 
a oonstant amount for every additional methy- 
lene gi!Oup (Badger, 1946). 

The Influence of the Chemical Nature 

Althougti the physical properties of the com- 
pounds appear to be of pre-eminent importance 


for narcotic activity, and for certain somewhat 
similar biological actions, this is not true for 
many other types of activity. In other cases 
the activity of the ^compound is determined 
by the number, position, and nature of its 
chemical groups. The association of the activity 
of BAL with its thiol groups and the fact that 
such groups readily combine with certain heavy 
elements such as arsenic, has already been 
mentioned, and the actions of most of the 
organo-metallic drugs — salvarsan, stovarsol, 
tryparsamide, etc. — ^are probably almost wholly 
dependent upon the chemical properties of the 
arsenic or other heavy element present. 

Most of the antiseptics also owe their activity 
to their chemical nature. In general, there are 
two types: anionic antiseptics and cationic 
antiseptics. The anionic antiseptics are the 
neutral or faintly alkaline salts of acids of 
high molecular weight, such as common soap 
and the ‘acid dyes’. These salts probably act 
by attacking amino groups or bacterial pro- 
teins. The cationic antiseptics, on the other 
hand, are neutral salts of bases of high 
molecular weight, such as the aminoacridines 
(including acriflavine and proflavine) and 
‘basic dyes’ such as gentian violet. This type 
of antiseptic probably acts by reaction with 
the acid groups of bacterial proteins (Albert, 
1942). 

That the chemical nature of drugs may have 
a profound effect on the biological action was 
clearly demonstrated by the pioneer work of 
Crum Brown and Fraser (1869). These two 
workers studied the change in biological action 
produced by the methylation of a number of 
alkaloids, including strychnine, brucine, atro- 
pine, codeine, morphine and thebaine. On con- 
version into the quaternary salts, all these 
alkaloids were found to lose most or the whole 
of their original activity and to* acquire instead 
the power of paralysing motor nerve endings, 
similar to that produced by curare. It is of 
some interest that this change in biological 
action was of little more than theoretical 
interest until quite recently, when curare was 
introduced for the induction of complete sur 
gical relaxation. 

The preliminary work of Crum Brown and 
Fraser indicated that the onium ion. is of 
prime Importance for curariform activity, 
although some other types of compound exhibit- 
ing the same or similar types of activity, have 
since been discovered. It is now known that 
quaternary ammonium, sulphonium, phos- 
phonium, arsonium and stibonium salts all 
possess curariform activity. The order of 
decreasing activity is; (CH 3 ) 4 N+ > (CH 5 )aS^> 
(CHa)*?^ > (CH 3 ),Ab" > (CHsl^Sb", and the 
ions of potassium, sodium, and other alkali 
metals, as well as the ammonium ion, have also 
been shown to possess some activity (Craig, 
1948). 

The Influence of Molecular Architecture 

In some cases it seems that a particular bio- 
logical action is initiated only by compounds 
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the molecules of which have a certain specific 
shape and size; and although exceptions to 
correlations of this kind are numerous, it must 
he admitted that hypotheses of this nature 
have proved of very great value in the develop- 
ment of new and more satisfactory medicinals. 

Possibly the best known examples of this 
concept are to be found among the sex hor- 
mones. Nearly all the oestrogenic compounds 
are dihydroxy- or keto-hydroxy- compounds, 
and it seems likely that maximum activity is 
achieved only when there is an optimum dis- 
tance between the pharmacodynamic groups. 


configurations of the two carbon atoms join- 
ing the two benzene rings. Moreover, Carlisle 
and Crowfoot (1941) have made an X-ray 
crystallographic study of these compounds in 
comparison with that of oestrone and have 
concluded that the stereochemical arrangement 
of the mcso compound is veiy closely related 
to that of oestrone. The influence of stereo- 
chemical configuration is also shown by the 
fact that d- and ^-isoequilenin are inactive, but 
d- imd l-equilineii are active (Bachman et al., 
1940). In the former the junction between the 
C/D rings is probably cis, ana in the latter 




t*quilenin 




on 


cloi.sy nolle at id 


alienohe aeid 
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Iiexoestrol 


In a general way Schueler (1946) has showm 
this to be the case for a series of oestrogens. 
and moreover, crystallographic studies have 
revealed that oestrone and the synthetic hor- 
mone, stilboestrol, are molecules of identical 
length, namely 8’55A (Giacomello and Bianchi, 
1941). It seems that a given substance may 
be oestiogenic if it has a rather large struc- 
ture with two groups capable of hydrogen bond 
formation (e.g., phenolic hydroxyls) set a 
certain distance apai’t. Very many oestrogens 
are known which conform to this rule, and 
the variations in chemical type and structure 
apart from these requirements may be con- 
siderable. It must be admitted, however, that 
several oestrogens are known which do not 
conform to this rule. 

The influence of the molecular architecture 
may also be assessed by a study of stereo- 
isomers. Hexoestrol, one of the most potent 
oestrogens, is meso-dlhydrostilboestrol. The 
isomeric substance, isohexoestrol or dl-dihydro- 
stilboestrol is very much less active. These 
differences in biological activity are of special 
interest as the compounds differ only in the 


probably traus. Similarly, the doisynolic acids 
and bisdehydroisy nolle acids show very great 
variations in activity with stereochemical con- 
figuration (Miescher, 1948). 

It is also noteworthy that nearly all the 
potent analgesics are very closely related to 
morphine in general molecular architecture. 
Morphine is not a planar molecule, l)ut a ‘three 
dimensionar one, and it has been found that 
considerable alterations to the peripheral 
groups may be carried out without much effect 
on the activity. Some changes increase the 
activity, others decrease it; but analgesic 
activity is essentially retained in all the com- 
pounds. As soon as the fundamental shape 
and size of the molecule is destroyed, how- 
ever, as occurs when the nitrogen ring is 
opened (e.g., in the methylmorphimethines) , 
the activity is destroyed (Small et «/., 1938). 
The synthetic compound A -methylmorphinan, 
which retains tlie general shape and size of 
the morphine molecule, but not its peripheral 
groups, is also active. Moreover, the various 
synthetic analgesics, such as pethidine, 
amidone, etc., also have very similar structures 
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which might be considered as approximating 
to ‘open models’ of morphine (Bergel and 
Morrison, 1948). 

The Influence of Molecular Asymmetry 

Observed differences in the biological activity 
of optical enantiomorphs are of very consider- 
able interest as these compounds have the 
same chemical groups and, in general, the 
same physical properties. It is therefore im- 
portant to determine why these compounds do 
exhibit differences in biological activity. The 
hypothesis of Easson and Stedman (1933) 
suggests that these differences are to be attri- 
buted mainly to the ease of attachment of the 
drug to the specific receptors. In a compound 
such as adrenaline, which has three funda- 
mental ^active centres’ (the basic group, the 
alcoholic hydroxyl group, and the aromatic 
ring with its phenolic hydroxyls), only one 
isomer can come into complete contact with 
the receptors, and it was suggested tha: the 
weaker enantiomorph behaves as if one of the 
active groups is not present at all. In support 
of the hypothesis Easson and Stedman pointed 
out that d-adrenaline has approximately the 
same activity as the related compound, epinine, 
which lacks the alcoholic hydroxyl group, and 
that ^-adrenaline is very much moie active. 
Examination of other similar compounds does 
not, however, show such satisfactory agree- 
ment with the hypothesis (Badger, 1947) 
unless it is assumed that a similaily oriented 
hydroxyl group sometimes assists and some- 
times hinders the drug-receptor combination. 
This hypothesis, based as it is on the theory 
of receptors, implies that both enantiomorphs 
must form equally effective combinations, 
otherwise the less active isomer would partially 
antagonize the other when both are present 
together. In general this is not observed 
experimentally (Ing, 1943). 

Cushny (1926) has suggested that each 
isomer combines with the same optically active 
tissue component to produce combinations of 
the same nature as diastereoisomerlc salts. 
Such combinations would have different proper- 
ties, and Cushny suggests that the intensity of 
the biological action is determined by the 
properties of the combination. It is interesting, 
although not necessarily significant, that the 
intensity of the pressor action of the Mnan- 


delates of the ephedrines and ^-ephedrlnes is 
in the reverse order of their solubilities. While 
data are insufficient for the full appraisal of 
the two theories, the suggestion of Cushny 
does offer a possible alternative which cannot 
readily be dismissed. 

Other factors may also be of importance. 
Diastereoisomers may differ considerably in 
physical properties but, with certain exceptions, 
the physical properties of optical enantio- 
morphs are identical. At first sight, there- 
fore, if such optical enantiomorphs exhibit 
different intensities of biological action, it 
would appear that the mechanism of the action 
cannot be attributed to a physical process. That 
this view may be erroneous is demonstrated 
by the observations (i) that optical isomers 
may have different partition coefficients if one 
of the solvents is optically active (Schroer, 
1932), and (ii) that one enantiomoiph may be 
adsorbed more strongly on an optically active 
surface than the other (Henderson and Rule, 
1937). The differences are small, but as some 
lipoids are optically active it is reasonable to 
suppose that optical enantiomorphs may show 
differences in narcotic activity (which is 
generally accepted to be due to a physical 
mechanism), and this has been demonstrated 
experimentally (Hano, 1939). 
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Discovery of Ordovician Rocks, 
Kimberley Division, W.A.* 

D. J. Gtjfpy and A. A. 5pik 

Fokhujfkkouk rocks of Ordovician age were 
found for the first time in Western Australia 
in August 1949. The discovery was made by 
geologists D. J. Guppy and A. W. Lindner, of 
the Bureau of Mineral Resources, Geology and 
Geophysics, while engaged in detailed examina- 
tion of the Devonian rocks in the Kimberley 
Division. 

The outcrops cover approximately twelve 
square miles, in what is kiiown as the Prices 
Creek area on Christmas Creek station, and 
are situated 180 miles east-south-east of Derby 
and 40 miles on a bearing of 145” from Fitzroy 
Crossing (Figure 1). 



The discovery of rocks of Grdovician age in 
the Prices (h’eek area is of particular interest 
bet^ause it was here in 1919 that mineral oil 
was reported in a shallow water well. As a 
result, in 1922 and 1923 five bores were drilled, 
langing fi*om 90 feet to 1008 feet in depth; 
mineral oil was reported from four of the 
bores. At the same time Blatchford (1927, p. 
39), of the Geological Survey of Western Aus- 
tralia, completed a detailed survey of the 
Prices Creek area, and in 1924 Wade (1924, 
pp. 13, 20) visited the area for the Common- 
wealth Government. Recently the area has 
been mentioned in unpublished reports by 
Kraus (Caltex Australia Oil Development Pty. 
Ltd.) and Reeves (Vacuum Oil Co. Pty. Ltd.). 

All previous workers have included the 
Ordovician rocks in tlie Devonian or Carboni- 
ferous Systems. 

stratigraphy 

General. The Ordovician outcrops have a 
thickness of 2450 feet and will be referred to 
as the Prices Creek Group. Two formations, 

• Published by permieflion of the Director, 
Bureau of Mineral Resources, Geology and Geo- 
physics. 


the Emanuel Limestone and the Gap Creek 
Dolomite, have been distinguished and mapped. 

Emanuel Limestone. The formation name 
has been derived from a narrow creek (along 
which the type section was measured), which 
was named Emanuel Creek after the owner 
of Christmas Creek Station. Emanuel Creek 
and the type section are situated at 125” 55' E. 
long., 18” 40' S. lat. The formation consists of 
1670 feet of light-grey limestone and calcareous 
shale in the type area. It is conformably over- 
lain by the Gap Creek Dolomite and the base 
is obscured by faulting. A rich and well- 
preserved fauna is present. 

Gap Creek Dolomite. This formats n consists 
of 7S0 feet of light-brown dolo oite with 
narrow sandy bands, confoimably overlying the 
Emanuel Limestone and unconformably over- 
lain by the Middle Devonian Pillara Limestone. 
The type section is adjacent to Gap Creek at 
125” 55' E. long., 18” 35' S. lat. The formation 
contains an assemblage of silicitied fossils. 

Age of the Sediments 

The lowest fossiliferous bed in the Emanuel 
Limestone contains the brachiopod Obolus, 
which indicates Tremadocian (Europe) or 
Ozarkian (U.S.A.) age (Table 1). There is no 
indication of any break in sedimentation at 
tlie base of the sequence; therefore lower beds 
of Ozarkian and possibly Cambrian can be 
expected. The 0?>w/t/.s'-beaiing limestone is 
overlain by limestone with asaphids of the 
genus Xenost('gium Walcott, a lower Ordo- 
vician (Canadian) trilobite. The uppei’ beds 
of the Emanuel Limestone contain a rich fauna 
of asaphids, pliomerids, gastropods and nauti- 
loids with interbedded graptolite-bearing hori- 
zons (dichogiaptids). A new asaphid genus, 
which can be compared with Ogygites (Ogygia 
of older textbooks), is represented by several 
species. The highest beds of the formation are 
composed of limestone and marl containing a 
telephid genus which continues into the lower 
beds of the Gap Creek Dolomite. 

The Gap Creek Dolomite contains an illaenid, 
perhaps Humasius, together with other trilo- 
bites. A plectambonoid brachiopod, Spanodonta 
hoskingiae Prendergast is present in abun- 
dance and was originally described as an upper 
Palaeozoic fossil (Prendergast, 1935). The 
upper part of the Ordovician of Prices Creek 
may be correlated with the Lower Trenton 
of U.S.A. 

A continuous sequence of Lower and Middle 
Ordovician is piesent in the Prices Creek area. 

Structure 

The strike of the Ordovician formations is 
constant at 320” and the dip ranges from 5” 
to 15” to the north-east. Reversals of dip and 
recrystallization of the limestone near the 
base of the section are considered to be due to 
an oblique fault striking at approximately 300” 
along the south-western boundary of the out- 
crops. As a result, any lower beds (Ordovician, 
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Tablb I 

Strati^aphic Units, Faunal Stages and Tinw — Correlatwn of the Ordovician in Price's Creek Area, W.A. 


Tentative 

Faunal Sequence Time-Cor- 

Stratigraphic Units ' Faurml — relation with 

, Stage s ! Ordovician of 

Zone Fossils ! Faunal Assemblage U.S.A. 


UPPER Filial a 

Middle larnestone 
Devonian I 


Unconformity 


liOWBtt AND 

Middle 

Ordovician 

Price’s 

Creek 

Group 


Gap Creek 
Dolomite 


Spa no- 
donta 


Emanuel | 
Limestone 


IV 


III 


Telephids 


Dicho- 

graptids 


New 

genus 

of 

asai)hids 


Nauti- 

loids 


Xenostsgiuw 


Illaenus {Bumastus) Plio- 
merids (Ectenonotus ?), 

Isotslus, several genera Lower Trenton 

of gastropods, ostracods, 

etc. 


Asapliidae, Asaphellinae, 
PliomeridLae, Agnostldae, 
Clitambonitidae. 

Ostracoda, conodonts, 
P e 1 1 e r o p h o 11 1 a c e a, 
several genera of gas- 
tropods including Ple- 
thospira. 


Chazian 


Canadian 


1 ! Obolus 


Base not seen 


I'pper 


Ozarkian 


€ambrian or Pre-Cambrian) wliicli may exist 
have been down-faulted and are now covered 
by Permian sandstones. Elsewhere in the area 
the Middle Devonian limestone, which in the 
Prices Creek area rests uncomformably on the 
Ordovician, overlies with marked unconformity 
the Pre-Cambrian igneous and metaraorphic 
rocks. 
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The Queensland Institute of 
Medical Research 

The Queensland Institute of Medical Re- 
search is a young institute. It was established 
in 1946 by an Act of the Queensland Parlia- 
ment, and it took possession of its temporary 
laboratories on 2 June 1947. Basic provisions 
of the Act (9 Geo. VI No. 21) are: 

(1) It vests control of the Institute in a 
Council of seven members representing 
medical and academic interests Id 
Q ueensland. 


(2) It establishes a trust fund to be main- 
tained from consolidated revenue and 
administered by the Council. 

(3) It requires that there shall be co- 
operation between the Institute, the 
University and the general hospitals. 

(4) It provides a broad basis for the work 
of the Institute, namely, ‘research into 
any branch or branches of medical 
science’. 

The Institute is to be housed ultimately 
in association with the Pathology Department 
of the Brisbane General Hospital, but in the 
meantime it occupies an Army hut close to 
the Hospital and the Medical School. The hut 
has 12,000 square feet of floor space; it is 
divided internally into a series of useful labora- 
tories; and an animal house has been fitted in 
below the main floor. Ventilation of the animal 
rooms is by vertical ducts opening above the 
roof, and the infected animal room has an 
inoculation cabinet provided with forced- 
draught ventilation and sterilization by ultra- 
violet light. 

A considerable amount of equipment has 
been installed, particularly in the biochemical 
section, and a useful library is being accumu- 
lated. The policy here is to take those books 
and journals which are essential for any work- 
ing laboratory to own, and then to concentrate 
on obtaining major periodicaLs which are not 
available in other libraries in Brisbane. To 
this end, and to help other workers lli the 
State, the Librarian has issued an up-tq:(iate 
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catalogue of medical and biological periodicals 
which are available in Brisbane libraries. 

Staff 

The present research staff is: I. M. Mackerras 
(Director), E. H. Derrick (Deputy Director — 
virology, pathology), M. Josephine Mackerras 
(parasitology, entomology), Ernest Singer 
(bacteriology), R. A. O’Brien (part-time — 
haematology), J. P. Callaghan (biochemistry), 
Dor oth ea Sandars ( part-time — parasitology ) , 
C. G. Ludford (Research Fellow — bacteriology) 
and Rona Stewart (medical mycology). The 
broad plan is to have, ultimately, about a 
dozen lesoarch workers (including research 
fellows), with a ratio of about one to three 
between research and ancillary staff. 

Development and education of the staff at all 
levels is a vital administrative function of any 
scientific institution. In the present instance, 
established workers may be sent abroad for 
special work (E. 11. Dei-rick is at present in 
America), or may visit other scientists in 
Australia; senior and junior research fellow- 
ships have l)een established, with a maximum 
tenure of five yeais, to give promising young 
graduates an opportunity to make a reputation 
in research; a research scholarship has !)een 
established in the University to enable a pass 
student to take an honours B.Sc. degree oi- an 
undergraduate in Medicine to qualify for the 
special medical B.Sc.; and several of the 
junior technical appointments are to cadetships 
which encourage the worker in various ways 
to complete a pass degree in Science. In return 
for a substantial amount of teaching by the 
research staff, the University remits the fees 
of these students. 

Thus, an unbroken series of opportunities 
has been provided from matriculation onwards, 
and it is hoped that they will bear good fruit 
in the future. There is no discrimination 
between sexes, except in the Award salaries for 
cadets and assistants. 

The Work of the iNsri run; 

Any institution must concentrate its en- 
deavours if its contributions are to be more 
than casual and superficial. The history of its 
foundation,*^ the training and experience of its 
staff, the environment in which they work, and 
the nature of the medical problems facing the 
State, all combine to focus the interests of the 
Institute on infectious disease, and particularly 
on those diseases which have an Arthropod 
vector or an animal reservoir. Within this 
wider field, attention is being further con- 
centrated chiefly on problems of transmission 
and the conditions which influence the spread 
of infection. To these ends, the Institute is 
being organized into a series of flexible, loosely- 
knit sections, which may work separately or 
together as the trend of their work may 

* In the Q-fever work of Derrick and his 
a. associates. 


require. Some are already functioning actively, 
others are still in embryo. The following notes 
may be taken as an indication rather than a 
review of the work that is being developed. 

Bacteriology 

This section is studying the intestinal infec- 
tions of infants, and is also available to tackle 
bacteriological problems that may arise in the 
work of other sections. It was the first section 
to begin new work; for a severe epidemic of 
Salmonella infection was in progress when the 
Institute was opened, and it had tin* means to 
w'ork on a field laboratory scale. The distri- 
bution and epidemiology of aella and 

Shigella infections in Brisbane have been 
studied, and improvements in their control in 
institutions have been suggested. This work is 
being continued, together with an investigation 
of the causes of ‘non-specific’ enteritis. 

An investigation of superficial and deep 
mycotic infections in Queensland will begin 
.shoitly. 

Virus and lUckettsial Infections 

Ther(‘ are still obscure fevers in Queensland, 
especially in the north, and they are a chal- 
lenge to the curious investigator, as well as 
of distinct clinical and industrial significance. 
The attack on these pioblems has been crystal- 
lized into three phases; 

Development of a specific laboratory test 
for dengue fevei', in order to eliminate 
this diagnostic red-herring, and to pro- 
vide a means for studying its epidemi- 
ology. 

Application of modern methods to im- 
prove the specific diagnosis of known 
rickettsial, viral and some bacterial 
infections (it is hoped to establish a 
diagnostic service in association with 
the State I^boiatory of Pathology and 
Microbiology ). 

An attack on the unidentified residue by 
modern methods of isolation and iden- 
tification, to be followed by studies of 
transmission and prevention. 
Equipment is nearly complete; a technician 
has been given special training at the Hall 
Institute; and E. H. Derrick is surveying 
recent developments abroad. The birth of this 
section as a working team may be said to be 
imminent. 

Parasitology and Entomology 

This section has three fields of work, general, 
associated, and special. In the general field 
it is undertaking systematic and descriptive 
work, building up reference collections of para- 
sites and insects, and identifying material for 
other workers. In its associate work it is- 
endeavouring to establish laboratory cultures 
of blood-sucking arthropods, which may be- 
used in collaboration with the virus and 
rickettsial workers; and it will also collaborate 
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in field studies of Arthropod-transmitted infec- 
tions. In its special field, there are peculiari- 
ties in the distribution and epidemiology of 
filariasis and malaria in Queensland which 
have still to be defined and explained; and 
there are many obscurities in the life histories 
and behaviour of blood parasites which can 
only be elucidated when suitable local strains 
have been established in the laboratory. This 
section, too, has been more heavily involved 
than any other in teaching work in the 
University. 

Biochemistry 

Biochemical laboratories are difficult to 
equip in these days of shortages and delays, 
so this section has had little opportunity to 
develop an active programme of work; but it 
has collaborated in a study of the fatty livers 
of infants who died from gastro-enteritis, and 
in physical studies of the sequence of events 
in autoclaves. Its future field lies in an investi- 
gation of the metabolism of malaria parasites, 
with special reference to the mechanism by 
which they break down heemoglobin; studies 
of the possible relations of mucinases (in the 
broad sense) to pathogenicity of intestinal 
bacteria; and an endeavour to apply the radio- 
active tracer technique to a study of the paths 
of invasion of pathogenic organisms. 

Pathology 

Studies of piorbid anatomy and histology are 
ancillary to other investigations. An indepen- 
dent investigation has, however, been made of 
perihepatitis following injection of mercurials 
in laboiatory animals, and a detailed study 
of naturally-occurring infections and patho- 
logical processes in laboratory animals in 
Brisbane is being undertaken, so that the 
risks of error in later experimental work may 
be reduced. 


Animal Ecology 

This somewhat ambitiously named section 
has been conceived, but has barely reached 
the stage of differentiation. Its functions will 
be twofold: to establish laboratory colonies of 
native animals for experimental use; and to 
study the ecology of those animals? which are 
found to be reservoirs of infection. 

Publication 

Work from the Institute is published in any 
appropriate journal. So far, about twenty 
papers have appeared or are in press; they are 
listed at the end of the Annual Reports. 

This brief statement has naturally been 
more concerned with work planned than work 
completed.. Projects will change and develop 
with progress, and it is one of the delights of 
research that the plans of five years hence may 
bear little resemblance to those of today. 

I.M.M. 


Obituary 


Professor William John Dakin, 
D.Sc., F.Z.S. 


WiLHAM John Dakin, Emeritus Professor 
of Zoology in the University of Sydney, Aus- 
tralia, died on 2 April 1950, after a painful 
illness extending over four years. 

He was born in Liverpool, England, on 
23 April 1883, and received his university train- 
ing at Liverpool and Kiel. From 1908 to 1910 
he was 1851 Exhibitioner in Zoology, carrying 
out marine research in Heligoland, Norway, 
and Naples. In 1911 he was appointed Lecturer 
in Zoology at the University of Belfast, and 
later filled similar positions successively in 
the Universities of Liverpool and London. 

In 1913 Dakin came to Perth to the Univer- 
sity of Western Australia to organize the new 
Department of Biology, of which he was the 
first Professor. In spite of heavy adminis- 
trative commitments, he found time to lead a 
scientific expedition to the Abrolhos Islands off 
the Western Australian coast, and also to 
produce a number of important papers on the 
local fauna. Apart from being significant con- 
tributions to zoological knowl^ge, these papers 
are still extensively used by students in Aus- 
tralian universities because they were deliber- 
ately framed to have teaching value. He was 
President of the Royal Society of Western 
Australia from 1913 to 1915. 

In 1920 he returned to England to take up 
the Chair of Zoology at Liverpool, and he 
remained there until 1928. During this period 
he was President of the Liverpool Biological 
Society (1922-1924) and from 1924 until 1928 
he was External Examiner in Zoology to the 
University of London. At the end of 1928 he 
returned to Australia to occupy the Chair of 
Zoology at the University of Sydney, and held 
this post for the next twenty years, retiring 
with the title of Emeritus Professor in 1948. 

Dakin came to Sydney with an impressive 
record as a teacher and as a scientist, and 
plunged into his new duties with characteristic 
vigour. Apart from injecting a strongly marine 
biological flavour into the senior Zoology 
courses — this was the first time that specialized 
training in marine biology was available to 
Sydney students — he quickly made his presence 
felt in the scientific life of the community, 
both inside and outside the University. In 
1931 he served as President of the Royal Zoo- 
logical Society of New South Wales, and he 
was President of the Linnean Society of New 
South Wales in 1934. He also became a trustee 
of the Australian Museum, and of the Zoo- 
logical Gardens at Taronga Park, Sydney. 

His really important work, however, was in 
the field of research. At the time of his 
arrival, Australian marine zoology — apart from 
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BIOCHEMISTRY. 

(Continued.) 


15199. Lascelles, J. Studies on Formic Hydro- 
genlyase in Washed Suspensions of Escherichia 
coli. Proc. Linn. Soc. N.S.W., Ixxiii, 1948, 430. — 
The loss of hydrogenlyase activity which occurs 
when washed E. coli suspensions are allowed to 
stand can be prevented by adding fermentable 
sugars and derivatives. Inorganic phosphate 
appears to be necessary for hydrogenlyase activity. 

15200. Legge, J. W. A Note on the Disturbance 
of the Haemoglobin Metabolism of the Rat by 
Sulphanilamide. Hiochem. /., xliv, 1949, 105. — 
Rats show increased urobilin output after sulphan- 
ilamide treatment ; no increase in urinary copro- 
porphyrin was observed. It was concluded that 
the porphyrinuria did not deri\'e from an abnormal 
breakdown of luemoglobin. 

15201. Nossab P* M. I)econipo.sition of 
Oxalacetic Acid by .Metal Compounds. Anst. J. 
exp. Biol. Med. Sci., xxvii, 1949, 143. — It was 
shown that unneutralized solutions of oxaloacetic 
acid are more stable than neutral ones. The 
effects of temperature, buffer type, pH and metals 
on the decomposition process were studied. 

15202. Nossab P. M. Tlie Metabolism of 
Erythrocytes. ii. The Decarboxylation of (3xal- 
acetate by Blood. Aurt. J. exp. Biol. Med. Sci., 
xxvi, 1948, 531. — The spontaneous decarboxylation 
of oxalacetate was studied with regard to pH and 
metallic ions. There is also an enzymic decom- 
position brought about by rabbit blood and this 
process does not involve thiamine nor (to a very 
marked degree) Mg and Mn. 


15203. Nossab P. M., and Kerr, D. 1. B. The 

Metabolism of Erythrocytes, iii. Identification of 
One Blood Decarboxylation System. Ausi. J. exp. 
Biol. Med. Sci., .xxvi, 1948, 553. — Oxalacetate 
decarboxylation by blood systems was reinvesti- 
gated and in addition to confirming previous 
findings it was showm that simultaneously oxy- 
lijemoglobin is converted to metha^moglobin and 
finally to acid haematin. The whole question of the 
decarboxylation systems in blood is discussed. 

15204. Slater, E. C. The Measurement of the 
Cytochrome Oxidase Activity of Enzyme Prepara- 
tions. Biochem. J., xliv, 1949, 305. — A procedure 
for studying the true activity of cytochrome 
oxidase is de.scribed. This involves measuring the 
rate of oxidation at different cytochrome C concen- 
trations and extrajiolation to infinite concentration. 

15205. Steinbeck, A. W. 'riie Sodium Sulphite 
“ Albumin " Fraction of Human Plasma, and Notes 
on its Estimation. Ansi. J. exp. Biol. Med. Sci., 
xxvii, 1949, 55. — It is recommended that filtrates 
for albumin estimation should be prepared with 
26-5 and 27-5",;, sulphite and the results av'eraged, 
to allow for po.ssible solubility curve displacements. 

15200. Still, J. L., Buell, M. V., Knox, W. E., 
and Green, D. E. Studies on the Cyclophorase 
System, vii. D-aspartic Oxidase. J. hiol. Chem., 
clxxix, 1949, 179. .\ new enzyme (soluble 

D-aspartic oxidase) has been found in rabbit 
kidney and liver, .\spartic acid is converted 
aerobically into ammonia and oxalacetic acid. 
In cyclophorase preparations, D-aspartic acid 
undergoes complete oxidation to carbon dioxide 
and ammonia. 


ENTOMOLOGY. 

Hon. Abstractor : A. Musgrave. 


15207. Allman, S. L«, and Friend, A. H. 

New Insecticides and Fruit Flv Control. Agric. 
Gaz. N.5.IF.. lix (10), Oct. 1948, 531-533, illustr. 

16208. Andre, M. Description d'Agauopsis 
brevipalpus Trouessart (Halacarien). Bull. Mus. 
nat. d'Hist. nat., Paris, (2) xiv (6), Oct. -Dec. 1942, 
411-413, figs. — Types in Paris Museum are here 
redescribed. Stated to be from the Azores, 
Canaries, Bermuda, Brazil and Sydney, Pacific 
Ocean. 


15209. Armstrong, J. W. T. On Australian 
Dermestidae. Part \\ Notes and the Description 
of Four New Species. Proc. [Ann. Soc. N.S.W., 
Ixxiv (1-2), June 1949, 107-111. 1 ti. —Trogoderma 
silvicolum n.sp., Acacia Plateau and Acacia Creek, 
N.S.W. ; T. inconspicuum Armst., note, Sw'an R., 
Wurarga, W.A. ; T. longius Blackb., 1903, note, 
Glenelg R., V. (type loc.), Tas., Acacia Plateau, 
N.S.W. ; T. carleri Armst., Bogan R., N.S.W. 
(type loc.), descr. ; T. callubriense (Armst.), 
Bogan R., N.S.W.— Psaews calluhriensis Armst., 
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1945. Megatoma foveolatus Lepesme, Australia 
Adelaidia rigus Blackb., S. Australia (type loc.), 
Bogan R,, N.S.W., descr, d*. Anthrenocerus arrowi 
n.sp. Syn. A. bicolor Armst. nec. Arrow, Bogan R., 
N.S.W., Townsville, Q., Yallingup, southern W.A., 
widespread in southern and eastern Australia ; 
A. blackburni Armst., note, Victoria; Bombala, 
Illawarra, Acacia. Plateau, N.S.W. ; A. stigma- 
crophilus n.sp., Bogan R., N.S.W. , in nests of a 
small ant, Siigmacros forcli Viehm. during 
November. Anthrenus vorax Waterh., N.S.W. : 
Trangie, note. Orphinum nealensis (Blackb.), 
syn. Cry pterhop alum nealense Blackb., Oodnadatta, 
S.A., Bogan R., N.S.W., on myall. Acacia pendula. 
Neoanthrenus macqueeni sp.n., Milmerran, S. Q'ld. ; 
N. parallehis Armst., Lane Cove, N.S.W. (type 
loc.), National Park, Q. 

15210. AttemSt C. G. Neue Polydesmoidea. 
Zool. Anz., Leipzig, cxliv (11-12), 1944, 223-251, 
tfs. 1-42. — Australiosoma castaneum sp.n., S. 
Australia. 

16211. Baker, E, W. A Review of the Mites of 
the Family Chelytidse in the United States National 
Museum. Proc. U.S. Nai. Mus., xeix (3238), 1949 
267-320, pis. 6-17. 

15212. Bclschncr, H. G. Sheep Ked (“ Tick ”) 
Causes Unthriftiness and Wool Damage. Agric. 
Gaz. N.S.W., lx (3), March, 1949, 159-162, illustr.-- 
Melophaginus ovinus. 

15213. Brimblecombe, A* R. Fruit-spotting 
Bug as a Pest of the Macadamia or Queensland Nut 
Q’land Agric. J., Ixvii (4), Oct. 1948. 206-211, 
pis. 62-66. — Macadamia flower caterpillar, 
Homoeosoma vagella Zell. Macadamia nut grub, 
Aroirophora omhrodelia Lower. Fruit-.spotting bug. 
Amblypelta lutescens Dist. and on many introduced 
and native plants. 

16214. Brooks, J, G. North Queensland 
Coleoptera and their Food Plants. Part ii. Nth. 
Q’land Nat., Cairns, xvi (89), Dec. 1948, 6-7. 

15215. Brown, W, L. (Jr.), A Preliminary 
Generic Revision of the Higher Dacetini (Hymeii- 
optera : Formicidae). Trans. Amer. Ent. Soc. 
Ixxiv, July 1948, 101-129, tfs. \~2.—Labidogenys 
Roger, genotype L. lyroessa Roger, 1862, includes 
L. emdeni Forel, from Australia, and ? L. biroi 
Emery, from N. Guinea. Smithistruma n.g. Ortho- 
type, Strumigenys pulchella Emery, 1895, also 
subg. descr. nearly world-wide. Colobostruma 
Wheeler, genotype Epopostruma [Colobostruma] 
leae Wheeler, 1927, Cairns dist., Q. Mesostruma 
n.g. Orthotype, Strumigenys (Epopostruma) iurneri 
Forel, 1896. Epopostruma Forel, 1896. Genotype, 
5. (E.) quadrispinosa Forel, 1895. Hexadaceton 
n.g. Genotype, H. frosti n.sp. “ N. Mecklenburg ", 
S. Australia. Clarkistruma n.g. Orthotype, Epo- 
postruma alinodis Forel, 1913 ; alinodis and elliotti, 
both Australian-Tasmanian. 

15216. Brug, S. L., and Bonne>Wepster» J. 

The Geographical Distribution of the Mosquitoes 
of the Malay Archipelago. Chronica Natures, 
Batavia, ciii (10-11), Oct.-Nov. 1947, 179-197. — 
A catalogue of the mosquito species and varieties 
found in the Oriental and Australian regions and 
showing their distribution over the various islands. 
It is shown that there is no distinct boundary 
between the Oriental and Australian zoo-geo- 


graphical regions. A line dividing the archipelago 
in regions with mainly Oriental and with mainly 
Australian mosquitoes would run between Ceram 
and New Guinea and somewhere between Timor and 
New Guinea, further east than Wallace’s Line. 

15217. Burnst A. N. Insects Collected at Mud 
I.slands, Port Phillip Bay, November 30, 1945. 
Mem. Nat. Mus. Viet., No. 15, Oct. 1947 (Aug. 1948), 

143-145. 

16218. BurnSt A. N. The Classification and 
Distribution of Butterflies. Viet. Nat., Ixv (5), 
Dec. 1948, 125-126. 

16219. Burnst A. N., and Okc, C. A Pre- 
liminary Report on the Biology and Ecology of the 
Snowy River Area in North-Ea.stern Victoria. 
Insects and Arachnids. Mem. Nat. Mus. llcf., 
No. 16, Oct. 1947 (Aug. 1948), 168-171. 

16220. CaldwclL N. E* H. Codling Moth 
Control Experiments, 1945-47. Q’land J. Agric. 
Sci., Brisbane, v (2), June 1948, 61-76.™ In these 
experiments DDT, l)enzene hexachloride and zinc 
fluoarsenatc were tested officially for the first time 
in Queensland. It is concluded that, under 
Queensland conditions, DDT at a concentration 
of 0-1 per cent, is an efficient cover spray in the 
codling moth control programme. Its superiority 
over materials is likely to be most marked in seasons 
of severe moth incidence. 

15221. Cannon, R. C. Investigation in the 
Control of the Potato Tuber Moth, Gnorimoschema 
operculella Zell. (IvCpidoptera : Gelechiidae) , in 
North Queensland. (Tland J . Agric. Sci., Brisbane 
V (3), Sept. 1948, l6Vl24. 

15222. Chadwick, C. E. Notes and Exhibits. 
Amblypelta nitida Stal (Coreidae) and Lanipromicra 
aerea Dist. (Pentatomidae). Abstr. Proc. Limi. Soc. 
N.S.W., No. 598, 26 Nov. 1948, p. 2.— Records 
these plant bugs as harmful by causing pitting in 
peaches and other fruits. 

15223. Chopardr L* Description de deux 
St^nopelmatides cavernicoles d’Australie (Orth. 
Gryllacridas) . Bull. Soc. eni. France, 1944, xlix 
(4-6), 1945, 52-55, 2 figs. 

16224. Compere, H, A New Genus and Species, 
Eurymyiocnema aphelinoides (Hymenoptera, 
Aphelinidae), and a History of the Genera Euryischia 
Riley and Myiocnema Ashmead. Bull. Ent. Res., 
xxxviii (3), Dec. 1947, 381-388, tfs. 1-4. — The 
two la.st-named genera contain Australian spp. of 
economic importance. 

15225. Compere, H. A Report on a Collection 
of Encyrtidae with Descriptions of New Genera and 
Species. Univ. Calif. Publ. Ent., viii (1), Sept. 
1947, 1-24, tfs. 1-7. — Contains references to 

Australian species. 

15226. Condon, R. W. Mulga Death in the 
West Darling Country. J. Soil Conserv. Serv. 
N.S.W., V (1), Jan. 1949, 7-14, illustr. —Meter onyx 
sp. attacking roots of Acacia aneura. Termites 
attack roots (sapwood). Borers attack roots, 
tunnelling through heart wood and chewing away 
sapwood. Heteronyx sp. also attacks roots of 
Leopard-wood trees, Flindersia maculosa. 

15227. Corbett A. S* Papers on Malaysian 
Rhopalocera. ii. The Type of Papilio leucostictos 
Gmelin, 1790. Entom., Ixxx (1013), Oct. 1947, 
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228-229, pi. iv, f. 1 . — Papilio Danaus leucostictos 
Gmelin, 1790, in Linn. Syst. Nat., ed. 13, i, pt. 5, 
2289, " Habitat extra Eiiropani Labelled also 
Leucostictos, Gmel. 48. Type from Mus. Lesk.=“ 
Amboina not Java. 

15228. Corbett A* S. Papers on Malaysian 
Rhopalocera. v. The Conspecificity of the American 
Precis lavinia (Cramer) with the Oriental Precis 
orithya (Linnaeus). Entom., Ixxxi (1018), March 

1948, 54-56, tfs. 1-8. — Precis vellida from Australia. 

16229. Corporaalt J* B, Third Series of Notes 
on Systematics and Synonymy. Eni. Ber., xh 

(286), Jan. 1949, 326 328. — ^Transfers Natalis 

leai Blackb. 1899 to Metadeniiiis, following 
Schenkling in transferring Opilo floccosus Schklg, 
1898, to this genus — Australian species. 

15230. Corporaalt J. B. Fifth Series of Notes on 
Systematics and Synonymy. Ent. Ber., xii (288), 

April 1949, 366-357. Cleridae ; Phlogistus episco- 

palis Spinola, 1844, a syn. of Phi. {Clerus) instabilis 
Newm, 1840. Phi. {Aulicus) episcopalis Blackb., 
1900. Phi. episcopalis Hintz. 1908, Phi. Hinizi 
nov. nom. Elasmocevus picticollis Blk!)., 1901 

(Victorm)- Mon ophylla teyrninata Say (North 
America), introduced on grape vines ?. Trogo- 
dendron Spinola 1841, ex Guerin-M., MSS. 

15231. Couchmant L. E. Notes on the l.epi- 
doptera Rhopalocera of Tasmania. Rec. Quern 
Fie. Mns. Launceston , ii (2), Dec. 1948, 93-96. 

15232. Cresson, E. T. (Jr,)« A Systematic 
Annotated .Vrrangement of the Genera and Species 
of the Indo-Australian Itphydrida' (Diptera). ii. 
The Subfamily Notiphiliine and Supplement to 
Part 1 on the Subfamily Psilo})ina>. Trans. Amer. 

Ent. Soc., Ixxiv, March 1948, 1-28, .^mong the 

.Australian s}>ecies listed the following are described 
as new : Hydrellia hutioni n.sp. for Ifydrellia 
enderhyi Cresson. 1932, not Drosophila enderbyi 
Hutton, redescribed as Hydrellia enderbyi by^ 
Tonnoir and Malloch, 1926, type (J. Victoria, 1888 
(Acad. Nat. Sci. Philad.) ; paratype same data. 
Eleleides chloris n.g. et sp., type Victoria, 1888 
(Acad. Nat. Sci. Pliilad ), paratypes 3 cJ, 2 9, same 
data. 

15233. Davey, H. W» Guests of Ants, Welcome 
and Otherwise. Viet. Nat., Ixiv (9), Jan. 1948, 
180-182. 

16234. Day> M* F. The Distribution of Ascorbic 
Acid in the Tissues of Insects. Aust. J. Sci. Res., 
(B) ii (1), Feb. 1949, 19-30, pis. 1-3. 

15236. Day, M* F. The Di.stribution of Alkaline 
Phosphatase in Insects. Aust. J. Sci. Res., (B) ii (1), 
Feb. 1949. 31-41, pis. 1-3. 

15236. Diakonoff, A. In memoriam Alfred 
Jefferis Turner de nestor van de Australische 
Lepidopterologie. Ent. Ber., xii (287), March 

1949, 329-330. 

15237. Dillon, L* S., and Dillon. Elizabeth S. 

The Tribe Dorcaschematini (Coleoptera : Ceram- 
bycidae). Trans. Amer. Eni. Soc., Ixxiii, Jan. 1948, 
173-298. — Olenecamptus Chev., 1835. Genotype, 
O. serratus Chev. O. bilobus bilobus Fabr., 1801, 
descr. 0, N. Australia. Specimens from Queensland. 
Cylindrepomus grammicus Hecate subsp.n. Types 
from Solomon Is., Australia, Fiji. 


15238. Dixey, F. A. The Pierinae of the Collection 
of the late Admiral Edmund G. Bourke now in the 
Hope Department of the University Museum, 
Oxford. Ent. Mo. Mag., Ixix (827), April, 92-96 ; 
(828), May, 97-102. — Includes specimens from 
Queensland, S. Australia and New vSouth Wales. 

15239. DrakCr C. J. New Genera and Species pf 
Tingidae (Hemiptera). Proc. Biol. Soc. Wash., 
Ixi, Sept. 1948, 149-156. — T^crissonemia sodalis 

sp.n., Redlynch, N.Q. ; type, allotype $. 

Bunotingis n.g. Genotype, Cysteochila canielina 
Hacker. Oncophysa leai .sp.n. Gcraldton and 
Mullewa, Australia. 

15240. Dunn, R. A. .A New Salticid Spider from 
Victoria. Mem. Nat. Mas. Viet., No. 15 Oct. 1947 
(Aug. 1948), 82-85, tf. 1. — Saitis onis sp.n. 
Carnegia and .Altona, V. 

15241. Edwards, E. O. Notes on Butterflies 
of Western Queensland, .lust. Zool., xi (3), Feb. 
1948, 225-232. 

15242. Eliot, N. More on C'ontinental Drift, 
Precis lavinia Hb. and P. villida F. Entom., 
Ixxx (1013), Oct. 1947, 230-234 

15243. Entom. Branch. Insect Pests. .Igric. 
Gaz. A'..S. IF., lix (9), Sept. 1948, 475-477, illustr. — 
Citrus aphids, Toxoptera anraniii and Aphis sp. 
Cutworms (Noctnidae), control measures. 

15244. Entom. Branch. Insect Pests, Agvic. 
Gaz. N.S.W., lix (10), Oct. 1948, 537-538. K. 605, 
an interesting new insecticide, tests upon Olive 
Lace Bug, Froggatfia olivina ; (ireen Peach .Aphid, 
Myzus persiccp ; House Fly, Musca dornestica ; 
Fowl Lice and tlie Fowl Mite, are discussed bv 
P. C. Hely and A. H. Friend. 

15245. Entom. Branch. Insect Pests. Agric. 
Gaz. N.S.W., lix (II). Nov. 1948. 601-603, illustr.— 
Green Peach Aphid, Myzus persicai. 

15246. Entom. Branch. Insect Pests. .Agric. 
Gaz. N.S.W.. lix (12), Dec. 1948, 649-652, illustr.-- 
Red Mite, Bryobia prcptiosa, pest to orcliardists 
attacking pome and stone fruit, and clovers, 
grasses, etc., control. Hover flies, Xanthogramma 
grandicornis, and Ladybird beetles, Coccinella 
re panda, played an important part in the destnr^tion 
of aphids during October and November, 1948. 

15247. Entom. Branch. Insect Pests. Agric. 

Gaz. N.S.W., lx (1), Jan. 1949, 41-44, illustr. 

White Wax Scale, Ceroplastes destructor, control 
by soda .sprays. Red Scale, Aonidiella aiirantii, 
control by hydrocyanic acid gas, and emulsified 
petroleum oil. Tomato Mite, Vasates destructor, 
control by sulphur dusts or sprajvs or DDT emulsion 
.spray. 

15248. Entom. Branch. Insect Pests. Agric. 
Gaz, N.S.W., lx (2), Feb. 1949, 96-98. 100, illu.str.— 
The Green Vegetable Bug. Nezara viridula, control. 
Red-legged Earth Mites, Penthaleus major and 
Halotydeus destructor, control. 

15249. Entom. Branch. Insect Pests. Agric. 
Gaz. N.S.W., lx (3), March 1949, 147-151, 168, 
illustr. — Mushroom flies, Sciara sp., Hypogastrura 
armaia. Onychiurus ambulans. Mushroom mites. 
Minor pests. 

15250. Entom. Branch. Insect Pests. Agric. 
Gaz. N.S.W., lx (4). April 1949, 199-202. illustr.- - 
Forecasting insect plagues. The European Earwig, 
Forficula auricularia. 
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15251. Entom* Branch* Insect Pests. Agric. 
Gaz. N.S.W., lx (5). May 1949, 268- 262, illustr.— 
Insect pests of maize : Cutworms (Noctuidae). 
The Army Worm, Cirphis unipuncta. The Corn 
Ear Worm, Heliothis armigera. The Black Beetle, 
Heteronychus sanctcB-helence. The Yellow Maize 
Moth, Dichocrocis punctiferalis. The Yellow 
Monolepta Beetle, Monolepta rosea. The Pink 
Corn-Worm, Bairachedra rileyi. Pests of stored 
maize : The Common Grain Weevil, Calandra 
oryzcB. The Common Grain Moth, Sitotroga cerealella. 
Control measures, 

16262. Entom. Branch* Insect Pests. Agric. 
Gaz. N.S.W.. lx (6). June 1949. 297-301, illustr.— 
The Gladiolus Thrips, Tmniothrips simplex. Fuller’s 
Rose Weevil, Pantomorus godmani, discussed by 
P. C. Hely. Methods of control. 

15253. Entom* Branch. Insect Pests. Agric. 
Gaz. N.S.W., lx (7), July 1949, 373-378. illustr.— 
Aphids or Plant Lice (Aphididse). 

16254. EvanSt J. W* A New Leaf-hopper from 
Victoria (Homoptera, Jassida?). Mem. Nat. Mus. 
Viet., No. 15, Oct. 1947 (Auf^. 1948), 126-127, 
tf. 1 . — Nesoclutha n.g. Haplotype, N. obscura sp.n. 
Melbourne, V. 

15255. Evans, J* W. Some Observations on the 
Classification of the Membracida^ and on the 
Ancestry, Phylogeny and Distribution of the 
Jassoidea. Trans, R. Ent. ,Soc. Land., xeix (15), 
Dec. 1948, 497-615, 10 figs. 

15256, Fonseca, F. D. A Monograph of the 
Genera and Species of Macronyssidae Oudernans, 
1936 (Synom. : Liponissidae Vitzthum, 1931) 
(Acari). Proc. Zool. Soc. Lond., cxviii (2), Aug. 
1948, 249-334, tfs. 1-54. — Bdellonyssus Fon.seca ; 
B. hacoti (Hirst, 1913) ; B. bursa (Berlese, 1888). 

15257. Forster, R. R. .A New Harvestman of 
the Subfamily Liobunina' from Australia. Mem. 
Nat. Mus. Viet., No. 16, Oct. 1947 (Aug. 1948), 
174-177, tfs. 1-9 . - — Nelima dunni sp.n, Mel- 
bourne, V. 

15258. Forte, P* N* An Experience in Argentine 
Ant Control. J. Dept. Agric. W.A., (2) xxvi (1). 
March 1949, 29-32, illustr. 

15259. Freeman, P* A Revision of the Genus 
Dysdercus Boisduval (Hemiptera, Pyrrhocorida) 
Excluding the American Species. Trans. R. Ent. 
Soc. Lond., xcviii (8), Nov. 1947, 373-424, 59 fip. — 
Dysdercus Bsd., def. Type by subsequent designa- 
tion, D. decussaius Bsd., 1835, key to spp. D. 
cingulatus (Fab., 1775), AuvStralian Iocs. ; extra- 
limital. D. sidcr Montr., 1861, Australian Iocs. ; 
New Guinea and Pacific Is. I), longieeps Breddin, 
1901, Torres St. ; Cornwallis 1. ; Port Darwin. 
D. argillaceus Bergr., 1895, Q’land ; New Guinea : 
Kokoda ; Torres St. ; Cornwallis I. D. decussaius 
Bsd., 1835, Australian Iocs. ; extra-limital. 

15260. Friend, A* H. The Fruit Fly Problem 
an€i Some Details of Recent Control Tests. Agric. 
Gaz. V.5.1F., lx (1). Jan. 1949, 35-39. 

15261. Friend, A* H* Further Experiments on 
the Control of the Queensland Fruit Fly {Strumeta 
tryoni). Agric. Gaz. N.S.W., lx (6). June 1949, 
307-308, 334. 

15262. Gellatley, J* G* G* Insect Pests. New 
Insecticides on Aphids. Some Preliminary Tests. 
Agric. Gaz. N.S.W,, lix (10), Oct. 1948, 640-641. 


16263. Gilmour, E* F*, and Dibb, J* R* Revision 
of the Batocerini. (Col., Cerambycid«, Lamiinae.) 
Spolia Zeylanica, Colombo, xxv (1), Dec. 1948. 
1-121, pis. 1-10. — Key to the Batocerini. Batocera 
Cast., 1840 ; B. wallacei Thomson, 1858, Cape 
York ; Aru I. ; N. Guinea. B. hoisduvali Hope, 
1839, Swan R. ; Q'land : Moreton ; N.S.W^. : 

Richmond R. ; S.A. : Adelaide. B. Icena Thoms, 
var. sappho Thoms., 1878. N. Q'land ; Key 1. 
B. Icena var. frenchi v. d. Poll, 1887, Q'land ; 
N.S.W. 

15264. Golding, N* K* Lice Infestation in Sheep. 
A Notifiable Disease that Causes Considerable 
Losses. Agric. Gaz. N.S.W., lx (6), June 1949, 
316-320, 334, illustr. — Two species commonly 
affect sheep in New South Wales, the Body Louse, 
Damalinia ovis {= Trichodectes sphesrocephalus or 
Bovicola ovis) ; the Foot Louse, Linognathus 
pedalis. Control measures. 

15265. Goodnight, C* J., and Marie L» New 

Phalangids from the South-west Pacific. Amer. 
Mus. Nov., New York. No. 1371, May 1948, 1-14, 

1 1 tfs. — Zalmoxis darwinensis n.sp. Darwin, 
Australia. Anjolus n.g. Orthotype, A. malkini 
n.sp. An jo Penin., coast of W. Aust. 

15266. Graham, N. P* H*, and Scott, 

Marion T* Observations on the Control of Some 
Ectoparasites of Sheep, i. The Use of Arsenic, 
Rotenone, Sulphur, and Phenol Compounds for 
the Control of the Sheep Ked {Melophagus ovinus) 
and the Sheep Body Louse [Damalinia ovis). 
J. C.S.I.R., Melbourne, xxi (4), Nov., 252-266. 

15267. Graham, N* P* H., and Scott, 

Marion T. Observations on the Control of Some 
Ectoparasites of Sheep, ii. Progress Report on the 
Use of DDT and Benzene Hexachloride for the 
Control of the Sheep Ked [Melophagus ovinus} 
and the Sheep Body Louse ( Damalinia ovis), 
J. C.S.I.R., Melbourne, xxi (4), Nov., 1948, 
266-274. 

15268. Grandi, Guido* Catalogo Ragionato 
degli Agaonidi di tutto il mondo descritti fino ad 
oggi. (3a ed.) Boll. 1st. Ent. Bologna, xiii (1), 
Nov. 1941, 1-28. 

15269. Grandjewn, F. Au sujet des Erythroides. 
Bull. Mus. Nat. d’Hist. Nat., Paris, (2) xix (4), 
Sept. 1947, 327-334. tfs. 1-2. 

15270. Griswold, Grace H* Studies on the 
Biology of the Webbing Clothes Moth [Tineola 
hisselliella Hum.). Cornell Univ. Exper. Stat. Mem. 
262, June 1944, 1-59, tfs. 1-24. — This insect is the 
common clothes moth of Australia and is every- 
where abundant and destructive to woollens, furs 
and household furnishings. 

16271. Gurney, A* B* Notes on Some Remark- 
able Australasian Walkingsticks, including a 
Synopsus of the Genus Extatosoma (Orthoptera : 
Phasmatidae) . Ann. Tint. Soc. Amer., xl (3), Sept. 
1947, 373-396, pis. i-vii. — Extatosoma Gray, 1833, 
key to spp. ; E. Haratum (W. S. Macleay, 1826), 
cites Q'land and N.S. Wales Iocs, of specimens in 
American museums. E. elongatum Froggatt, from 
N.S.Wales, refers to Froggatt's Iocs. Dryococelus 
n.g. Orthotype, Karabidion australe Montrouider, 
1856, from Lord Howe Is. 
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taxonomic work — was in a very backward 
state, both in the field of pure science and in 
its applied aspects. He instituted a series of 
pioneering researches into the plankton of the 
New South Wales coast, even though he was 
forced in the beginning to use a ten-foot 
dinghy as a research vessel. Later on, a 35-foot 
yacht, the Thistle, was acquired as the property 
of the Department, and also a marine bio- 
logical station on the military reserve at South 
Head, Sydney Harbour. This speeded things 
up considerably, and for the first time it was 
possible to publish information on the general 
hydrology and the biology of the plankton of 
Australian seas. At that time fisheries research 
in New South Wales was practically at a 
standstill, this in spite of the fact that the 
important trawling industry was having a bad 
time through a serious falling-off in fish stocks. 
Within a very short time Dakin had made 
arrangements for numbers of his trained 
students to go out on commercial trawlers to 
study fisheries problems at first hand; and 
perhaps his culminating effort in this field 
was the part he played in the founding of the 
C.S.I.R.O. Fisheries Laboratory at Cronulla, 
near Sydney. This institution has, over the 
years, produced an impressive volume of 
fisheiies research. 

Dakin’s love was first and foremost the sea, 
but his interests in marine biology ranged over 
a wide field. He published something like 
60 papers on a diversity of topics, and while 
a few of these were necessarily of a taxonomic 
nature, experimental physiological research 
appealed to him most. His chief experimental 
work was concerned with the osmotic relations 
of the body fluids of aquatic animals, a subject 
in which he had been interested from the 
earliest stages of his career, and one which 
he and his fellow workers pursued for many 
years after his arrival in Sydney. 

With the entry of Japan into the second 
world war, he convened a committee consisting 
of engineers, architects, artists and others to 
study problems of camouflage as applied par- 
ticularly to Australian defence, but for a long 
time the ruling government refused to give 
the committee official recognition. Eventually 
the importance of its work was recognized and 
Dakin was appointed Technical Director of 
Camouflage for the Commonwealth of Aus- 
tralia, a post which he held until the close 
of the war. By this time he had built up a 
large organization which not only attended to 
such minor matters as the instruction of volun- 
tary workers in the making of camouflage nets, 
but also trained camoufieurs for the various 
battle zones, carried out original research in 
the principles of camouflage, and acted as a 
centre to which service chiefs could come for 
advice on their particular problems of conceal- 
ment of military objectives. 

In 1949, at the Hobart Conference of the 
Australasian Association for the Advancement 
of Science, Dakin was awarded the Mueller 
Medal for distinguished services to Australian 


science, this being a fitting recognition of hia 
outstanding work. 

One of his notable features was his grcjat 
versatility and the width of his Interests. He 
was a brilliant lecturer, and an expert on 
yachting, photography and radio design. He 
was also an acknowledged authority on whal- 
ing, a tireless campaigner for the wider teach- 
ing of Biology in schools, a fine pianist, and 
a landscape artist of considerable merit. 

Dakin achieved tremendous popularity as a 
i-adio broadcaster, his aim being to bring 
science to the people in a readily understand- 
able form. It is doubtful wdiether any other 
local broadcaster in this field has enjoyed 
such a large listening audience. (. iriously 
enough, this activity incui red a certain amount 
of criticism from some of his colleagues; but 
in the writer’s opinion, these talks must have 
increased the prestige of the Universit> in the 
eyes of the man in the street, who ordinarily 
is singularly unaware of the existence of such 
an institution. 

Apart from the 60 published research papers, 
Dakin also wrote two textbooks, a history of 
Australian whaling, a small work on the 
principles of camouflage, and numerous maga- 
zine and newspai>er articles on biological 
subjects. 

In the past four years, during which his life 
was despaired of on several occasions but 
which did yield intervals of comparative free- 
dom from pain, he worked with his usual tire- 
less eneigy on a major work concerned with 
the ecology of the Australian sea shores. The 
held work, the writing of the manuscript, and 
the prepaiation of the photographic plates 
were compleled by the end of 1949 and handed 
over to the publishers. Unfoi tunately, he died 
before the book had time to appear, even in 
proof form. 

He is survived by his widow, Catherine Mary 
Dakin, and one son, Di'. \V. P. H. Dakin. 

A. N. Coi.EF AX. 


Frederick Thomas Peirce 

Freokrtck Thomas pKiK('r; died at Dee Why, 
near Sydney, on 11 April 1950, after a long 
illness. By his death the textile world has lost 
an outstanding pioneer in the application of 
physics and mathematics to the study of 
textiles. 

Peirce was born in Brisbane and spent his 
youth in Maitland, New South Wales, where 
his father was editor of a local paper. He 
graduated in Physics and Mathematics at the 
University of Sydney in 1915 and was awarded 
the Barker Travelling Scholarship. Later, the 
University awarded him the D.Sc. 

In World War I he served in the Signal 
Corps of the Australian infantry forces and 
in the Australian Light Horse in the Near 
East, where he was wounded just as he was 
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about to transfer to the Flying Corps. That 
war claimed his elder brother, S. E. Peirce, 
whose name is known to physicists from the 
Bragg-Peirce law of absorption of X-rays. At 
the end of the war he took up his tia veiling 
scholarship and worked under W. H. Bragg 
at University College, London. 

The Shirley Institute, Man dies t^er, the head- 
quarters of the British Cotton Industries Re- 
search Association, had just been established 
when Peirce joined it in 1921 as a senior assis- 
tant. In 1924 he was appointed head of the 
Testing Department. This department became 
responsible under Peirce for moat of the 
physical work of the Institute. Its function 
was to study the raw materials and develop 
physical methods of assessing and measuring 
the properties of textiles, rather than to under- 
take routine testing. At the outbreak of the 
last war his department had a staff of over 
60 people. 

Among the large number of papers which 
Peirce published was one in 1937 on the 
Geometry of Cloth Structure, in which he 
showed how many of the important properties 
of cloths may be analysed mathematically on 
the basis of the geometry of the structure and 
may be expressed in terms independent of the 
scale of the weave. This work has had far- 
reaching effects in the cotton industry and had 
important applications during the war. Thus, 
for example, as a result of the blitz, there was 
a great demand for watertight canvas for fire 
hoses and for temporary water tanks. Such 
canvas had generally been made of flax, which 
was in short supply. Peirce’s knowledge of the 
relation between water permeability and the 
geometry of cloth structure enabled him to 
provide a formula for the manufacture of 
watertight canvas using cotton. The same ideas 
were applicable to the problem of clothing 
needed for the fighting forces in the tropics 
which would be cool, waterproof and at the 
same time permit passage of water vapour for 
ventilation. The result was the production of 
much better materials for the allied forces 
in tropical theatres. 

Peirce showed that his ideas on cloth engi- 
neering provided general formulae applicable 
to the construction of fabrics ranging from 
the coarsest canvases to materials of very 
light weight, all with excellent waterproof 
properties. The manufacture of thase so-called 
Shirley cloths involves somewhat greater uni- 
formity of yarn and more care than in normal 
manufacturing procedures. In Great Britain 
an effective liaison between manufacturer and 
scientist has been set up to maintain the 
required standard of production. 

Peirce’s work came to the notice of the 
United States Quartermaster-Generars Depart- 
ment and arrangements were made by the 
British Government for him to be sent to the 
United States and Canada in 1944 to advise on 
the design of fabrics for the U.S. army in the 
tropics; also for the Canadian forces. In the 
United States he was Impressed with the facili- 


ties for research and technological development 
in textiles, and in 1946 accepted an invitation 
to become Director of Textile Research in the 
University of North Carolina; for he believed 
that nowhere was there a better opportunity 
for creating a school of modern scientific tech- 
nology in the field of textiles than at this 
institution. 

Peirce retained a great affection for his 
native country and willingly accepted an invi- 
tation by the Commonwealth Government to 
visit Australia late in 1945 with other experts 
to advise C.S.I.R. on wool research. Un- 
fortunately, shortly after his return to U.S.A. 
he suffered a stroke which seriously incapaci- 
tated him. His family brought him to Sydney, 
where he died aged fifty-three. He is survived 
by a widow and three daughters. 

G. H. Biuocs. 


Dansie Thomas Sawkins* 

D.VXSI1-: Thomas Sawkins, whose death 
occurred on 22 March 1950, was born on 1 
August 1880 at Muswellbrook, N.S.W. From 
Maitland High School he went on to the 
University of Sydney, where he took the 
Medal for Mathematics on graduating as B.A. 
in 1899. He graduated M.A. in 1902 and went 
overseas to Queen’s College, Cambridge, hold- 
ing the James King of Irrawang Travelling. 
Scholarship. At Queen’s he became a Foun- 
dation Scholar in 1903, and at graduation was 
a Wrangler in 1904. 

For a few years (1904-1907) he was a master 
at Rossall School in England, but Sawkins 
had no love of school teaching, to which he 
always referred in slightly bitter tone. He 
found his escape in going as a surveyor to 
Siam and the Federated Malay States for five 
years, until health dictated his leaving the 
tropics. This brought him back to his native 
State of New South Wales, initially as a 
surveyor in the State service. In 1917 he 
finally ‘found his line’, to use his own favourite 
term, when he became Statist to the Board of 
Trade, the organization which preceded the 
Industrial Commission. He held the post of 
statist continuously with these two authorities 
until he joined the full-time staff of the Uni- 
versity in 1938. 

His university career, however, had begun 
much earlier, when he became part-time lec- 
turer in Statistics in 1922, and P. N. Russell 
Lecturer in Geodesy in 1924. The work in 
Economics developed considerably, while other 
faculties, especially Science, increasingly felt 
the need for training in Statistics. Accordingly 
Sawkins, in 1938, accepted a full-time post of 
Reader in Statistics in addition to his con- 
tinued tenure of the P. N. Russell lectureship 
in the Department of Civil Engineering. 

• From The Union Recorder, University ol 
Sydney, 30, 131, 1950. 
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Characteristically his entry in Who's Who 
records only two publications by name, The 
Nation^il Diet, 1922, and The Lwing Wage in 
Australia, 1933; and adds ‘articles and papers 
for periodicals and scientific journals'. Few 
would deduce from this the long list of papers 
published both in Australia and abroad, mainly 
on statistical technique and on the subject 
which specially interested him, the logical 
nature of statistical concepts. He was a regular 
contributor to Met von, but his work turns up 
in all sorts of places. Not many, for example, 
of those whose business it is to know such 
things are aware that the only serious data on 
wages in the later part of the nineteenth 
century in Australia are to be found in an 
appendix by Sawkins to a Report on Appreii' 
ticeship of the Board of Trade. 

His clear appreciation of the difficulties that 
lie at the bases of the theory of Mathematical 
Statistics enabled him to clarify and correct 
the accounts of it in current textbooks — to 
the great advantage of the better students. 
A recent and widely used textbook by C. E. 
Weathei'burii, of Western Australia, owes much 
to suggestions and criticisms made by Sawkins 
in correspondence while the book was being 
written. Sawkins’s lectures on Geodesy were 
all the more stimulating to senior engineering 
students because they contained so little Geo- 
desy. That could be read from the textbook; 
appreciation of general principles of measure- 
ment and assessment of data came from 
Sawkins. Examination papers in Geodesy 
would inquire of the surveying student whethei- 
a shopkeepei' would ]>ecome bankrupt if he 
gave a certain guarantee in selling electric 
lamps. 

Sawkins’s lecturing mannen^was disturbing 
to the commonplace student but a delight to 
the connoisseur. Generations of students will 
recall the carefully-timed slightly late arrival, 
the placing on the lectern of a small suitcase, 
lid opened to conceal contents from the class, 
the unpacking of masses of papers which were 
carefully arranged on the desk and then 
ignored, the cheerful grin which signalled the 
digression with which every lecture began. 
There were the pretences of calculating tricks, 
in which the joke was meant to be shared with 
those who were alert enough to know it couldn’t 
be done, at the expense of the naive who did not 
realize that Sawkins liad the answer ready on 
a slip of paper; there was the sudden dive 
behind the lid of the suitcase, which students 
swore was Sawkins having a sandwich in place 
of the meal for which there had not been time 
after he left his office downtown; then the 
unnerving and unpredictable plunge down into 
the class to discover what some puzzled student 
was writing in his notes. 

Pew of the students who passed through 
these lectures knew, as his colleagues did, 
how tolerant he was of the serious student who 
found the subject difficult ; but many owe their 
degrees to the principle which Sawkins would 
owlishly announce when asked to explain a 


pass granted to one student on a lower mark 
than had earned another a failure: ‘He got 
it all wrong, hut he seemed to know what he 
ought to be doing'. 

Outside, he had a varied range of interests. 
He liked using his hands, and showed that he 
could use them skilfully at cabinet making 
and fashioning fishing rods and pipes. His 
abiding love was trout-fishing, and the greatest 
compliment he could pay a colleague was to 
invite him to shaie a fishing trip. He was 
always cheerful, quizzical and tolerant, with 
deep prejudices of a red-white-aiid-blue nature. 
He was at his best as a raconteur and after- 
dinner speaker, at which he carried the arts 
of ii relevance and digression to a hlgi level. 

S. . 1 . Ri rLEK and T. G. Room. 


Walter James Parr 


With the death of W. J. Parr, on 21 August 
1949, Australian science lost a tireless worker 
of outstanding ability who had gained world- 
wide recognition as an authority in his special 
field. Born in 1894, he entered the Public 
Service of Victoria in 1911 and served with 
the Education Department, the Treasury, the 
Forests Commission and the Mines Depart- 
ment, which he entered in 1932 and from 
which lie retired in 1949 as Assistant Secretary. 
He fought with distinction in the first world 
war and was wounded in France. 

Early in life he became interested in fossil 
collecting and later he was induced by the 
late F. Ciiapman to take up the study of 
Foraminifera. His first paper appeared in 
1926 and some tliirty others followed. His 
greatest work, to be published posthumously 
in the near future, is a monograph of Antarctic 
Foiaminifera based on material sent to him 
by Sir Douglas Mawson. 

Pan’s work is an example of thorough and 
painstaking research, controlled by rigid self- 
discipline. He was as critical towards his own 
findings as he was kind in his appraisal of 
the work of others in which his keen mind 
and deep knowledge of the subject could easily 
have discovered flaws and weaknesses. He 
liberally contributed towards the work of his 
colleagues by giving advice freely and offer- 
ing specimens from his rich collections with- 
out hesitation. Most of the Australian, species 
of Foraminifera described by the late Dr. 
Cushman in America were sent to him by 
\V. J. Parr. His valuable collections are now 
being dispersed among various museums and 
universities in accordance with instructions 
given by him. The bulk of the material will 
be deposited in the Commonwealth palaeonto- 
logical collection in Canberra. 

M. F. Glaessner. 
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News 

The Royal Society 

The following have been elected as Foreign 
Members: 

Walter Sydney Adams, of Pasadena, dis- 
tinguished for bis contributions to 
solar and stellar spectroscopy; 

Carl Ferdinand Cori, of St. Louis, dis- 
tinguished for his work on metabolism 
of carbohydrates in the animal body; 

Enrico Fermi, of Chicago, distinguished 
for his work on theoretical and experi- 
mental physics, espe'cially in statistics 
and the properties of slow neutrons; 

Carl Johan Frediik Skottsberg, of 
Gothenburg, distinguished foi- his 
notable contributions to the study of 
the geographical distribution and tax- 
onomy of plants. 

G. H. Cunningham, F.R.S. 

Dr. Cunningham is best known to workers 
in countries other than New Zealand for his 
valuable contributions to systematic mycology. 
In 1931 he published an account of the rust 
fungi of New Zealand which forms a very 
important addition to our knowledge of this 
group. Later he turned his attention to the 
Gasteromycetes of Australasia and, after pub- 
lishing a series of critical papers on the mem- 
bers of this group, he produced his book on 
the Ganteromycetes of Anstralafiia, which is a 
work of the utmost importance to any student 
of mycology. Although dealing with the Aus- 
tralasian Region, this work is of great value 
to botanists in other parts of the world because 
many of the fungi are cosmopolitan. 

More recently Dr. Cunningham has been 
investigating the Australasian Polyporaceae 
and his contributions in this direction are 
already important. In New Zealand Dr. 
Cunningham is perhaps better known for his 
contributions to plant pathology, particularly 
in its practical applications to agriculture, and 
he has a well-deserved prestige in the agri- 
cultural community. 

Both at Palmerston North and now at the 
Plant Disease Division at Auckland Dr. 
Cunningham has gathered round him a group 
of enthusiastic research workers who owe a 
great deal to his stimulating encouragement 
and example. 

Walter Burfitt Prize 

The Royal Society of New South Wales 
announces that nominations for the triennial 
award of the Walter Burfitt Prize should be 
submitted not later than 31 August 1960. The 
prize, which consists of a medal and the sum 
of £75, Is awarded to the worker in pure or 
applied science, resident in Australia or New 
Zealand, whose papers and other contributions, 
published during the six years ended 31 Decem- 


ber 1949, are deemed of the highest scientific 
merit. Account is taken only of investigations 
described for the first time and carried out by 
the author in this region. The prize may be 
awarded to two authors working in collabora- 
tion. Nominations may be submitted by the 
scientific societies or the universities, or by 
scientific workers on their own behalf; or the 
Royal Society might award the prize to a 
worker whose name has not been submitted. 

The Burfitt Prize was established as a result 
of a gift by Dr. W. F. Burfitt, later augmented 
by a gift from Mrs. W. F. Burfitt. It is antici- 
pated that the awaid will be announced in 
November 1950. 

Harwell Research Fellowships 

Applications have been invited for a limited 
number of Senior and Junior Fellowships, ten- 
able for three years, at the Atomic Energy 
Research Establishment, Harwell, near Didcot, 
Berks. Tenure will commence in the autumn 
of 1950. Candidates must be British subjects 
and will be expected to show definite evidence 
of a high standard of research ability. Fellows 
will be allowxHl considerable choice of subject 
within the wide fields of interest of the 
Establishment. 

Junior Fellows should have had at least two 
years of post-giaduate research experience in 
chemistry, physics, theoretical physics or metal- 
lurgy, and should piefcrably be aged twenty- 
three to twenty-six. Senior Fellows should 
have had at least three years of such research 
and should prefeiably be aged twenty-six to 
thirty. Remuneration will be between £475 and 
£575 a year for Junior Fellows, and betw^een 
£650 and £750 for Senior Fellows. At the 
expiry of a ^^dlowship the holder may be 
considered for a permanent post at the Estab- 
lishment if he so desire. ' 

Bertrand Russell 

Lord Russell is making a visit of two months 
to Australia under the auspices of the Aus- 
tralian Institute of International Affairs. The 
provisional time-table of his visit is as follows: 
23 June-8 July, Sydney 
8 July-14 July, Brisbane 
14 July-20 July, Canberra 

20 July-3 August, Melbourne 
3 AugU8t-9 August, Adelaide 
9, Augu8t-17 August, Perth 

17 August-21 August, Melbourne 

21 August-23 August, Sydney. 

Three public lectures will be given in Sydney 
on the theme of ‘Obstacles to World Govern- 
ment’ (food and population; race; creeds, cul- 
tures, ideologies). Two public lectures will 
be given in Melbourne on the theme ‘Living 
in an Atomic Age’; and one in each of the 
other capital cities on ‘The Ferment in Asia’. 
Bertrand Russell will conduct seminars on 
philosophical subjects with a limited atten- 
dance of experts at the Universities of Sydney 
and Melbourne. He will give an address to 
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the Institute of International Affairs in each 
city; and on his second visit to Melbourne will 
participate in the Australian Philosophy Con- 
ference. 

Australian Journal of Marine and Fresh- 
water Research 

A new journal is to be published by the 
Australian C.S.I.R.O., under the title Australian 
Journal of Marine and Freshwater Research, 
as a medium for the publication of research 
papers on the results of original investigations 
on sea, estuarine, and freshwater fisheries and 
cognate subjects. It will not appear regularly, 
but as material becomes available. It is 
expected that two issuea will be published 
each year. Each issue will cost Is. 6d. per 
copy. Applications for subscription of exchange 
should be sent to 314 Albert Street, East 
Melbourne, C.2. 

The Editorial Advisory Committee of the 
Journal comprises G. Humph l ey, of the Depart- 
ment of Biochemistry in the University of 
Sydney: Professor P. D. F. Murray, of the 
Department of Zoology in the University of 
Sydney; and H. Thompson, Chief of the 
Division of Fisheries of the C.S.I.R.O. The 
Editoi' will be Dr. N. S. Noble. 

Preparation of Papers 

The attention of contributors to This 
Journal is called to the recommendations con- 
cerning Authors’ Summaries published in the 
previous issue, pages 136-137. Commencing 
with Volume 13, in August 1950, articles which 
are likely to be of interest to abstracting 
sei-vices should be preceded by a summary pre- 
pared by the author, in accordance with the 
Guide for the Preparation of i^ynopses. 

The Royal Society of London has published 
a booklet, entitled General Notes on the 
Preparation of Scientifie Papers, which is 
available from the Society at a cost of 2,s-. 6d. 
sterling. 

Conference on Applications of Isotopes 

A conference will be held in the Chemistry 
Department of the University of Melbourne on 
14-17 August to provide information for scien- 
tists wishing to begin work involving isotopes, 
and to give opportunities to those already 
ivorking in the field for formal and informal 
discussion with other scientists having related 
interests. The conference will be held under 
the joint auspices of the University and of 
the C.S.I.R.O. 

The four-day programme will include a 
number of general lectures on techniques in- 
volved in handling and using isotopes, and a 
number of papers on specific topics. The 
honorary organizers are: Dr. G. M. Harris, 
Chemistry Department, University of Mel- 
bourne; Dr. T. H. Oddie, Commonwealth 
X-Ray and Radium Laboratory, University of 
Melbourne; O. B. Qresford, C.S.I.R.O., 314 
Albert Street, C.2, Victoria. 


Indo-Pacific Fisheries Council 

' The second meeting of the Indo-Pacific 
Fisheries Council was held at Cronulla, N.S.W., 
from 17 to 28 April 1950. It was attended by 
thirty-five representatives from eleven member- 
governments and by representatives of S.C.A.P., 
U.N.E.S.C.O., and the South Pacific Commission. 
J. D. F. Hardenberg of Indonesia was elected 
as Chairman for 1950-1951, and D. V. Villadolid 
of the Philippines as Vice-Chairman. The 
Council received a wide range of technical 
papers relating to all aspects of its programme. 
Technical Committees were appointed, and 

ad hoc sub-committees were set up. 

Technical Committee I, which d( Is with 

biology and hydrology, proposed work on the 
tunas and on the neritic-pelagic group of fish, 
as a recommendation for succeeding years. It 
will cai-ry out work on fish culture and on the 
transplantation of fish. Other work will 

include plank tology, hydrology and taxonomy. 
Its chairman is W. H. Schuster of Indonesia, 
and its secretary is G. W. Rayner of Australia. 

Technical Committee II, which deals with 

technology and economics and statistics, will 
continue its programme of surveying the indus- 
tries of the Indo-Pacifi(‘ Region. Its chairman 
is Claro Martin of the Philippine's, and its 
secietary is C. G. Setter of Australia. One of 
the Councirs major projects consists of a 
register of the vaidous projects, institutions, 
vessels and personnel concerned with fisheries 
work in the Region. Plans were made for the 
completion of the register and its publication 
at the earliest opi>ort unity. 

National Association of Testing 
Authorities 

Mr. A. E. Dawkins, the Geneial Superinten- 
dent of the Defence Research Laboratories, 
Maribyrnong, has been appointed Chairman of 
the National Association of Testing Authori- 
ties in succession to Sir John Madsen. The 
newly-appointed Vice-Chairman is Professor 
I). M. Myers, who was formerly Chief of the 
(\S.I.R.O. Division of Electrotechnology and 
who now occupies the Chair of Electrical Engi- 
neei*ing in the University of Sydney. 

D.S.l.R. Advisory Council 

The function of the United Kingdom 
Advisory Council for Scientific and Industrial 
Research is to advise upon the policy and 
activities of the D.S.l.R. Sir Ian Heilbron, 
D.S.O., Emeritus Professor of the University 
of I^ondon, and Director of Research of the 
Brewing Industry Research Foundation near 
Redhill, Surrey, has been appointed Chairman 
of the Council in succession to Sir Geoffrey 
Heywoith. 

Previous chairmen have been: Sir William 
McCormick, 1915-1930; Professor V. H. Black- 
man, 1930; Lord Rutherford of Nelson, O.M., 
1930-1937; Lord Riverdale of Sheffield, 1937- 
1946; Sir Geoffrey Hey worth, 1946-1949. 
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School in Marine Biology 

Through the courtesy of the C.S.I.R.O. 
Division of Fisheries, the seventh annual 
School in Marine Biology was held for the 
week commencing 20 May 1950. The School 
was attended by eight students and two mem- 
bers of the staff from the Department of Bio- 
chemistry, University of Sydney, and by two 
members of the staff of the Department of 
Biology, New England University College. 

A symposium on the meaning of the term 
‘biochemistry* was held, at which several 
visitors participated. Work carried out by the 
students in the laboratory centered around the 
following topics: 

Mud Metabolism. The polarograph was 
used to determine the oxygen con- 
sumption of samples of muds taken 
from different depths and localities; 
the effects of various substrates and 
inhibitors were also investigated. 

Endocrinology. The effects of insulin 
and adrenaline on invertebrate blood 
sugar. 

Fructose. The distribution and meta- 
bolism of fructose in elasmobranch 
and lamellibranch tissues. 

Autolysis. The change in pH when body 
fluids and tissue suspensions were 
allowed to autolyse. 

Chromosin. Residual chromosomes and 
chromosin were pr€^pared from elasmo- 
branch liver nuclei and examined 
under the phase-contrast microscope; 
analyses for nitrogen and phosphorus 
were also made. 

National University 

The Chair of Physiology in the John Curtin 
School of Medical Research has been filled by 
the appointment of Professor J. C. Eccles, 
F.R.S., who is at present Professor of Physi- 
ology in the University of Otago, Dunedin. 
Professor Eccles is a graduate of Melbourne, 
a former Rhodes Scholar and Fellow and Tutor 
of Magdalen College, Oxford. From 1937 to 
1944 he was Director of the Kanematsu 
Memorial ^ Institute of Pathology in Sydney. 
He is forty-seven years of age. 

The work of Professor Eccles has been 
mainly in relation to fundamental knowledge 
of the nervous system. In recent years he has 
experimented with electronic techniques in the 
investigation of the nature of muscle response. 
He will remain at the University of Otago 
until the construction of buildings at Canberra 
is further advanced, probably in 1952. A team 
of Fellows of the Australian National Univer- 
sity is expected to join him to work at 
Dunedin. 

The position of Reader in the Sources of 
Australian History, within the Research School 
of Social Sciences, has been filled by the 
appointment of L. F. Fitzhardinge, who is 
lecturer in Classics in the University of 


Sydney. For twelve years from 1934 Mr. Fitz- 
hardinge was Historical Research Officer in 
charge of Australian collections at the Common- 
wealth National Library. He was Superinten- 
dent of the Sydney University Press from 1945 
to 1948. 

University of Tasmania 

Proposals are under consideration for the 
establishment of a Faculty of Education and 
a Faculty of Agriculture. The proposed degree 
of Bachelor of Education would be a four-year 
course, designed to improve upon the training 
obtained for teachers through the existing 
Bachelor's Degree in Arts or Science followed 
by the Diploma of Education. 

The degree of Doctor of Philosophy has been 
conferred upon D. L. Ingles for a thesis upon 
‘An Investigation of Organo-Cobalt Compounds’, 

Recent appointments include J. A. Cardno as 
senior lecturer in Psychology; C. S. Soper as 
lecturer in Statistics and Economics; and L. 
Milburn as Librarian. 

Professor Firth, who has been absent for 
some months in America on a Carnegie Travel- 
ling Grant, is to return in June. 

The Council of the University has asked the 
Professorial Board to report on facilities for 
extra-mural studies in Tasmania. At present 
only senior undergraduates are permitted to 
enrol for external studies, and only then if 
they are able to give an tissurance that they 
are receiving adequate tutorial assistance. 

University of Sydney 

A gift of £50,000 has been made to the Uni- 
versity by Mr. Martin Mcllrath, to be us€*d for 
research into disease for which the causes 
remain obscure. It is left entirely to the 
University authorities to use in whatever way 
they think best to assist in achieving this end. 
The Faculty of Medicine has been asked for 
advice as to how the sum could best be spent. 

The J. B. Watt Travelling Scholarship has 
been awarded to F. A. L. Anet, who graduated 
B.Sc. with the University Medal in Organic 
Chemistry. The Barker Graduate Scholarship 
has been awarded to R. C. Thorne, who 
graduated B.Sc. with the University Medal in 
Mathematics. 

Recent benefactions include: the third and 
final instalment of £1000 from the Rural Bank 
of N.S.W. to assist the work of the Veterinary 
Clinic and the associated activities of the 
McGarvie Smith Farm; £250 from the Aus- 
tralian Cream Tartar Co. Pty. Ltd., for the 
Department of Chemical Engineering; £260 
from Lever Associated Enterprises Ltd. for the 
Department of Chemical Engineering; £100 
from Newcastle Chemical Co. Pty. Ltd. for 
the Department of Chemical Engineering; £100 
from Parke Davis & Co. for the Department 
of Chemical Engineering; a grant from the 
Rockefeller Foundation to enable the purchase 
of an electrophorectic apparatus, of value 
approximately £3000, for use in the Medical 
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School; £60 from G. C. Halliday for Medical 
Artistry; £50 from Parke Davis & Co. for the 
Department of Pharmacology; £950 from the 
Commonwealth Bank for the Faculty of- Agri- 
culture (£760 for rust research, £200 for soil 
fertility research) ; £3000 per annum for five 
years from the Joint Coal Board for research 
in physiological diseases of coal miners and 
associated problems; £250 from the C.S.I.R.O. 
for a sheep genetic survey of northern N.S.W.; 
£45. 10«. from G. Donkin for the Kimberley 
Scientific (Anthropological) Expedition; £60 
from W. G. Law for soil analysis research; 
hooks and instruments valued at £100 belong- 
ing to the late Dr. Lawson for the Department 
of Physiology; and donations totalling over 
£1796 from nine other sources* 

University of Melbourne 

The Vice-Chancellor, Sir John Medley, has 
formally expressed his wish to retire from 
office as at 30 June 1951, when he will be 
sixty years of age. He believes that, after his 
twelve years of difficult university circum- 
stances, he will have exhausted his physical 
resources and the University will need a 
younger man. 

Professors Paton and Turner have been 
elected to the Council of the University to 
represent the professorial staff. Professor 
Gibson succeeds Professor Paton as Chairman 
of the Professorial Board. Professor Moor- 
house has been elected Dean of Engineering 
in place of Professor Matheson, who is leaving 
to lake up an appointment at Manchester. Miss 
J. Millis is resigning her senior lectureship 
in Biochemistry. A. S. Watt, of Cambridge, 
has taken up his duties as exchange senior 
lecturer in Botany. 

The degree of Doctor of Veterinary Science 
lias been conferred upon D. Murname, of ihe 
C.S.I.R.O. Division of Animal Health. The 
degree of Doctor of Philosophy has been con- 
ferred upon L. J. Ray for post-graduate re- 
search in neuro-anatomy, on W. B. Lasich for 
nuclear physics, on J. R. Prescott for cosmic 
rays. 

University Travelling Scholarships have been 
awarded to P. Herbst (Philosophy) who will 
read for the D.Phil. degree at Oxford, to C. P. 
Rundle (Physics), who will work under Pro- 
fessor H. S. W. Massey in the University of 
London, and to D. Gillam (Chemistry), who 
will work at Uppsala. A re-award for a 
further year has been made to Murray Kemp, 
who is reading for the Ph.D. degree at the 
Johns Hopkins University. 

The first graduate student of the Department 
of Mathematical Statistics is J. H. Bennett, 
who has been awarded the Nanson Prize and 
a National University Scholarship in the John 
Curtin School of Medical Science. Although 
without training In medicine, he has been 
successful in complex research in the field of 
genetlcoHstatf sties. He is leaving to work in 
Cambridge under Professor R. Fisher. 


The Faculty of Science has approved the 
giving of a short course in specialized micro- 
scopy to research students, staff and technical 
assistants. The course will be given by E. 
Matthaei, ihe officer-in-charge of Faculty Work- 
shops. 

There are at present 350 full-time or part- 
time overseas students in the University, and 
39 studying single subjects. They comprise 11 
from Africa (Egypt 8), 36 from North America 
(U.S.A. 32), 137 from Asia (China 9, Ceylon 
16, India 19, Malaya 41, Indonesia 13, Slam 9, 
Singapore 20), 144 from Europe (Austria 10, 
Czechoslovakia 10, Germany 25, Hungary 12, 
Latvia 17, Poland 36), 12 from Ne# Zealand, 
one from Fiji. Of the single-subject ludents, 
nine are from Germany, four from Poland and 
four from Malaya. 

Recent benefactions include £200 from 
Burroughs Wellcome & Co. (Aust.) I.td. and 
£20 from J. L. Brown & Co. Pty. Ltd. for the 
Bioassay Fund; £400 from Nicholas Pty. Ltd. 
for salary for assay work in the Biochemistry 
Department; £250 from Nicholas Pty. Ltd. and 
£150 from Tromax Pty. Ltd. for research in 
the Physiology Department; £200 from 
Burroughs Wellcome & Co. Ltd. towards the 
cost of assay work in Pharmacology; £50 from 
H. J. Heinz Co. Pty. Ltd. for agricultural 
lesearch; £1000 from S. Kosky to provide a 
prize and library books in Political Science; 
£30 from the Mining and Metallurgical Bur- 
saries Fund; and sums totalling £1288 from 
eleven other donors. 

The Syme Prize 

The Syme Prize for 1950 has been awarded 
to C. Teichert, senior lecturer in Geology in 
the University of Melbourne, for his papers 
on the stratigraphy and palaeontology of 
Western Australia and his work on the origin 
and evolution of coral reefs. Dr. TeicherUs 
systematic investigations into the distribution 
and correlation of sedimentary rocks in Wes- 
tern Australia, and the history of the basins, 
were begun in 1938 and have led to a greater 
understanding of the geological history of the 
State since Cambrian times. They have stimu- 
lated the hope of future oil discoveries in the 
Kimberley District. 

The Syme Prize is of the value of £125, 
together with a bronze medal, and was first 
awarded in 1906. It is for annual competition 
among Australian scientists in any field of 
reseai'ch. 

University of Adelaide 

The new Chair of Mathematical Physica has 
been filled by the appointment of H. S. Green, 
at the age of twenty-nine years. Professor 
Green graduated from the Imperial College of 
Science in London in 1941 and then served for 
four years as meteorologist with the Royal 
Air Force. From 1945 to 1949 he worked with 
Max Born at the University of Edinburgh, on 
an Imperial Chemical Industries Fellowship. 
He is at present at the Princeton Institute for 
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Advanced Study and will fulfil an engagement 
as visiting professor at the Dublin Institute of 
Advanced Studies before he comes to Adelaide 
in July or August 1951. 

The Chair of Economics has been filled by 
the appointment of P. H. Karmel, senior 
lecturer in Economics in the University of 
Melbourne. 

Dr. W. G. K. Duncan, the iDirector of 
Tutorial Classes in the University of Sydney, 
has been appointed to the Chair of History. 
Professor Duncan is a graduate of Sydney. 
He spent four years in London studying 
political science and sociology, and two years 
at American universities, with a Common- 
wealth Fellowship, studying problems of popu- 
lation and migration. 

Dr. Martin F. Glaessner, who has been 
appointed senior lecturer in Palaeontology, is 
a Doctor of Laws and Philosophy of the 
University of Vienna and D.Sc. of Melbourne. 
He lectured in Geology in the University of 
Moscow until 1937, when he was appointed 
geologist on the staff of the Anglo-Iranian Oil 
Co. For some years he has been engaged in 
the exploration of petroleum-prospecting areas 
in New Guinea and Papua. His book. Prin- 
ciples of Micropalaeontology, was published by 
Melbourne University Press in 1945. 

Tlie following appointments have also been 
made: H. H. G. Jellenck (London and Cam- 
bridge) as senior lecturer in Inorganic and 
Physical Chemistry; B. C. Rennie (Cambridge) 
as senior lecturer in Mathematics; S. G. Tomlin 
(London) as senior lecturer in Physics; J. P. 
Morgan as Reader in Mining Engineering; 
R. W. F. Tait (Birmingham) as senior lec- 
turer in Chemical Engineering; G. Sved (Buda- 
pest) as senior lecturer in Civil Engineering; 
R. W. Crompton and W. G. Elford as lecturers 
in Physics; Nancy Atkinson (Melbourne) as 
Reader-in~Charge of Bacteriology; D. R. 
Bowes (Adelaide and London) as lecturer in 
Geology. All but the last two are new positions. 


University of Queensland 

Professor S. A. Prentice has been appointed 
to the Chair of Electrical Engineering, coming 
from the position of Electrical Design Engineer 
in the State Electricity Commission of Victoria. 
The Chair of Mining Engineering has been 
filled by the appointment of Professor F. T, M. 
White, who was previously in H.M. Colonial 
Mines Service in Fiji and Malaya. 

Other appoihtfnents Include G. L. Wilson, a 
former Rhodes Scholar of Queensland, as lec- 
turer in Botany ; A. R. Endine as assistant lec- 
turer in Zoology; Mrs. P. W. V. Macfarlane as 
temporary assistant lecturer in Zoology. 

Ulkiversity of Western Australia 

Following difficulties encountered in the 
establishment of instruction in the full medical 
course, the Senate is considering the efitablish- 


ment of post-graduate Chairs of Medicine and 
Clinical Pathology. 

The first degrees of Bachelor of Education, 
for which a four-year course was introduced in 
1948, were conferred at this year’s graduation 
ceremony. 

Personal 

Dr. Marjorie J. Mathieson, lecturer in 
Botany in the University of Melbourne, has 
returned from Cambridge after going abroad 
in 1947 as a British Council scholar. While 
at Cambridge she was awarded a Fellowshij* 
of the International Federation of University 
Women. L. W. Shears, who has been awarded 
an Imperial Relations Trust Fellowship, and 
recently received a conferring of the three 
degrees of B.A., B.Com. and B.Ed. from the 
University of Melbourne, is going to London 
to study for the Ph.D. degree in Education. 
Professor Leslie A. Osborn, a graduate of 
Melbourne, has been appointed Head of the 
Department of Psychiatry in the University 
of Buffalo in the State of New York. 

Dr. N. H. Fairley of Melbourne has been 
awarded the Manson Medal for Tropical Medi- 
cine by the Royal Society in Tropical Medicine 
and Hygiene. Professor J. A. Prescott, Director 
of the Waite Agricultural Institute in the 
University of Adelaide, and Chief of the 

C. S.I.R.O. Division of Soils until 1947, has been 
awarded the 1960 Medal of the Australian 
Institute of Agricultural Science. His work 
on the classification and mapping of soils was 
first completed in 1931 and was revised in 
1944. He is now engaged in mapping Aus- 
tralian climatic regions and their adaptability 
for land use. (An article by J. A. Prescott and 
J. K. Taylor on the classification and mapping 
of Australian soils appears on page 92 of the 
current volume of This Journal.) 

The conference on the Structure of the 
Atmosphere, which is to be held at Penn- 
sylvania State College, U.S.A., in July, will be 
attended by Professor L. G. H. Huxley of the 
University of Adelaide, Dr. R. v. d. R. Woolley 
of the Commonwealth Observatory, and Dr. 

D. F. Martyn, F.R.S., of the C.S.I.R.O. 

Dr. W. J'. Simmonds has recently taken up 
his appointment as a Senior Fellow on the 
research staff of the Kanematsu Memorial 
Institute of Pathology of Sydney Hospital. 
Dr. Simmonds went abroad from the Depart- 
ment of Pathology of the University of Queens- 
land in 1946, on a Nuffield Dominions Fellow- 
ship. This he held in the Department of 
Physiology of the University of Oxford until 
bis return to Australia this year. 


The Scientific Societies 

Royal Society of New South Wales 
April : S. E. Livingstone, R. A. Plowman and 
J. Sorensen, Studies in the chemistry of 
palladium complexes, I. The reaction of 
potassium chloropalladite-II with q- 
methyl mercapto benzoic acid. 
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R. A. Plowman, Studies in the chemistry 
of palladium complexes, II. Some 
properties of tetrammine platinum-Il 
fluorides ; III. Oxidation of the tetram- 
mine platinum-II fluorides. 

May : R. C. L#. Bosworth, The five properties 
concerned in the transport of the active 
corrodant agent. 

G. K. Hughes and E. Ritchie, The mechan- 
ism of the Fischer indole synthesis. 

A. H. Voisey, The Permian rocks of the 
Manning-Macleay Province, N.S.W. 

C. J. Magee (lecture), Moulds and mil- 
dew.*?. 

P. M. Rountree (exhibit), The Bourdillon 
air sampler. 

June : F. I*. Dwyer, N. A. Gibson and E. C. 

Gyarfas, The chemistry of osmium. IV. 
The resolution of the tris-o,phenanthro- 
line osmium-IT ion. 

D. S. Simonett, On the grading of sand 
dunes near Castlereagh, N.S.W. 

H. B. Carter (lecture), Fleece growth 
and probleni.s of climatic adaptation in 
sheep. 

W. R. Browne, On the geology of the 
Mittagujjg-Bowral Di.strict, N.S.W, 

Papua and New Guinea ^-Scientific Society 

April ; D. Conley, The fisheries survey in I’apua 
and New Guinea. 

I Poyal Society of Tasmania 

June; H. L. Greener, Eduiating the whole man. 

Royal Society of Queensland 

April: Owen Jones (lecture), the U.se of seismo- 
graphs in the detection of cyclones. 

May: M. P. Hickey (lecture), Some a.‘<pects of 
congenital abnormalities. 

A. Ij. Reiman (lecture), Electron gases. 

I. M. Mackerras (UaJure), The Marine 
Biological Station of the Great Barrier 
Re e f ( ’ o ni m i 1 1 e e . 

Royal Society of Western Australia 

May ; M, H. Johnstone, Geology of the Hammers- 
ley Siding Area. 

M. Lukis (lecture), The early develop- 
ment of the Avon Valley. 

Royal Society of South Australia 

May : H. M. (k)oper. Stone implements on a 
mangrove swamp at South Glenelg. 

D. Mawson. Basaltic lavas of the Balleny 
Islands, A.N.A.R. Expedition Report. 

June: T. H. Johnston and S. J. Edmonds. Aus- 
tralian Acanthocephala, VTII. 

P. S. Hossfeld, Late Cainozoic history of 
south-eastern South Australia. 

Royal Society of Victoria 

May : A, A. Wilcock, Potential evapotranspiration 
— A simplification of Thornthwaite’s 
method. 

F. Loewe (lecture), Expedition to the 
Antarctic. 

June: J. S. Turner (lecture), Biological field 
stations and national park.s abroad. 

Victorian Society of Pathology and Experimental 
Medicine 

May : G, S. Christie, Pulmonary and other extra- 
articular lesions In rheumatoid arthritis. 

H. Barker, Carbon tetrachloride poisoning 
and the nucleic acid content of guinea 
pig liver. 

M. M. Wilson, Demonstration and descrip- 
tion of sheet aluminium cages for 
experimental animals. 

D. B. Rosenthal (demonstration). Lung 
slices — A new technique for the study 
of lung pathology. 


Letters to the Editor 

The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (b) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 

Original Work 

An Unusual Species of Mycoba^erium 
Isolated from a Chronic Cutaneous 
Ulcer 

On 13 April 1948, a male patient, aged forty 
years, suffering with chronic ulceration of the 
skin immediately proximal to the lateral 
malleolus of the left leg, was referred to this 
School for laboratory investigation. 

The ulcer liad developed some two years 
previously and had proved refractory to treat- 
ment. At the time of examination, the lesion 
consisted of six discrete areas of ulceration, 
with undermined edges, separated by slender 
epithelial bridges. Elsewhere, there weye dense 
cicatrization and extensive pigmentation. 
Direct smt^ars from the lesion showed acid- 
alcohol-fast mycobacteria, occurring singly and 
in bundles. 

The organisms were isolated in culture on 
egg-yolk medium. On primary isolation, the 
optimum temperature for growth was in the 
vicinity of 30'"’ C., and the organisms failed to 
grow at 37 ”C,. or at room temperature (average 
20°C.). In both cultural requirements and 
colony appearances, the mycobacteria closely 
resembled those described by McCallum, Tol- 
liurst. Buckle and Sissons (1948). 

Infection was established and propagated by 
serial passage in mice, rats and phalangers 
(Trivhosvrus vulpecula) (Bolliger et al., 1950). 
The mycobacteria were not pathogenic to 
guinea-pigs, blue-tongued lizards {Tiliqua scin- 
coides) or domestic fowTs. 

The mycobacteria were sensitive, in vitro, 
to para-aminosalicylic acid, streptomycin, and 
sulphetrone. 

Histo-pathological observations were made 
on biopsy material from the patient and tissue 
from infected animals. These findings, together 
with the clinical record of the patient, will be 
reported in a subsequent publication. 

B. R. V. Forbes, 

W. B. Kirkland, 

J. S. Wannan. 

School of Public Health 
and Tropical Medicine, 

University Grounds, 

Sydney. 

16 May 1950. 
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A Note on the lodination of Phenols 

The work reported in this note was carried 
out some time ago in an attempt to derive an 
accurate quantitative method for the deter- 
mination of mixtures of phenols. The method 
showed promise and it had been hoped that 
the technique could be Improved to increase 
the reproducibility; but other developments 
render it most unlikely that it will be possible 
to carry out any further work on this problem. 
It was felt, however, that the results obtained 
were of sufficient interest to be placed on 
record. 

A literature survey revealed a large number 
of modiflcations of the original bromometric 
(Koppeschaar, 1876) and iodometric (Messinger 
and Vortman, 1890) methods; acid or alkali 
concentration, reaction time^ temperature and 
excess of the reagent being the main variables 
described. The iodometric method appeared 
the more suitable for the problem on hand, 
so it was examined. 

Preliminary work showed that phenols were 
lodinated by hypoiodite or nascent iodine but 
not by molecular iodine or iodate. The most 
promising method involved the formation of 
the hypoiodite in situ by the addition of 
potassium tri-iodide solution to the hot alkaline 
phenate solution as follows: 

Fifty ml. water, 5 ml. 2n sodium hydroxide 
solution and 5-10 ml. of 0 025m sodium phenate 
solution were heated to approximately 90°C, 
after which 20-60 ml. of O In iodine solution 
were added. After shaking, the mixture was 
allowed to stand for ten minutes before cool- 
ing under the tap and acidifying with 5n 
hydrochloric acid. The excess iodine was back- 
titrated with thiosulphate to starch end-point. 

Some methods specify filtration of the alka- 
line solution and acidification of an aliquot; 
but this was found to be unnecessary as, with 
starch, a good clear end-point was obtained in 
the presence of the iodinated phenols. 

The amount of iodine absorbed by various 
phenols was determined by this method. It 
was found that an excess of iodine was required 
in order to obtain relatively constant results, 
this excess being at least 50% of the amount 
reacted. The reproducibility of the results was 
usually within 5%, the results obtained being 
presented in Table 1 as the mols of iodine 
absorbed per mol of the phenol. 

In a few cases substitution appeared to be 
completf^ while in others it was only partial. 
With p-nitro phenol no substitution was ob- 
served (which could be expected), while some 
decarboxylation and substitution of salicylic 
acid appears to have occurred. Phenolphthalein, 


Table 1. 

lodination of Phenols. 

Per Mol 
Phenol 
for Maw. 

% Excess Mols I 2 {Normaiy 
Phenol I» Added Used Subs. 

Phenol .50-400 2-20-2-30 3 

o-Oresol 100-400 2-00-2 10 2 

m-Cresol 80-200 2-60-2-80 3 

j)-Chlor. w-Cresol.. 100-300 1-80-1-95 2 

syni. m-xylenol . . . 20-150 3-00-3-0.5 .3 

Thymol 100-400 1-98-2-10 2 

p-Nitro phenol ... To 200 nil 2 

Salicylic acid .... 80-400 2-00-2-50 2 

1‘henolphthalein . . 50-200 7-90-8-10 4 

Fluorescein 100-200 0-10-1-90 4 

a-Naphthol (ITnsuitabk* as a solution, 

went very dark.) 

/3-Naphthol 200-800 1-50-1-70 2 

8-Hydroxyquinoline 100-1000 1-50-1-70 2 

Catechol 100-400 5-00-5-70 4 

Hydroquinone .... 100-300 3-60-3-70 4 

Resorcinol 150-300 6-10-6-40 3 

resorcinol and catechol absorbed considerably 
more than the theoretical amount of iodine. 

Complete substitution of the phenol residues 
of the phenolphthalein could possibly take 
place because of the activation by the keto 
form, in which case the maximum absorption ! 
would be eight mols of iodine per mol of 
phenolphthalein, which agrees with the 
observed absorption. 

Oxidation of the catechol to the ortho 
quinone could explain the absorption of a 
further one molecule of iodine over that 
required for substitution. No simple explana- 
tion can be suggested for the high iodine con- 
sumption by resorcinol. 
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Addendum 


A Modified Form of the Allen Hydrogen 
Arc 

The following reference should be added to 
the letter undcfr the above title, by T. M. Dunn, 
R. A. Ditkie and T. Ibedale, published iti This 
JouENAL, 12, 143-4 (February 1950). 

Ref&renoe 

Allbn, a. J. (1941): J. Opt. Soc. Amer., SI, 268, 



1950 


THE AUSTRALIAN JOURNAL OF SCIENCE 


210 


Reviews 


Agriculture 

Advances in Aokonomy. Edited by A. G. 
Norman. (New York: Academic Press Inc., 
1949. 439 pp.) Price, $7.60. 

Because of the extent of the literature record- 
ing recent experiments, it is difficult, if not 
impossible, for most scientific workers to keep 
abreast of developments except in their own 
special fields. One continually feels the need 
of some work or book to record progress in 
a concise form. Advances in Agronomy has 
set out to do this and has, in its first volume, 
succeeded to a remarkable degree. 

Volume I contains chapters on Plant Growth 
on Saline and Alkali Soils; New Fertilizers 
and Fertilizer Practices; Soybeans; The Clay 
Minerals in Soils; Alfalfa Improvement; Soil 
Micro-organisms and Plant Roots; Weed Con- 
trol; Boron in Soils and Crops; Potato Pro- 
duction; Fixation of Soil Phosphorus. 

Bach chapter has been written by a leading 
worker or workers in the field. It reviews 
recent developments against a background of 
established and accepted information and 
brings together, in a well-coordinated plan, the 
present knowledge of the subject. For example, 
the chapter on ‘New Fertilizers and Fertilizer 
Practices’ deals with phosphate, phosphorus- 
nitrogen, nitrogen, potash and mixed ferti- 
lizers; the use of these; methods of application, 
etc.; while the chapter on ‘Potato Production’ 
covers the breeding and improvement of 
varieties, rotations, effect of fertilizers and 
minor elements, yield, insect and disease con- 
trol, A complete list of references is given 
at the end of each chapter. 

J, R. A, McMii.i AN. 


Biochemistry 

01 TniNKs OF Biochemistry. By the late R. A. 

Gortner. Third edition, edited by R. A. 
Gortner, Jr., and W. A. Gortner. (New 
York: John Wiley; London: Chapman 
and Hall, 1949. xvi f 1078 pp.) Price, 
$7.50. 

The third edition of this well-known book 
has undergone extensive modifications through 
the co-operation of several prominent scien- 
tists: S. I. Aronovsky, P. D. Boyer, D. R. 
Briggs, H. B. Bull, G. O. Burr, W. F. Geddes, 
R. A, Gortner, Jr., W. A. Gortner, H. O. Halver- 
son, W. M. Sandstrom, T. Schoch, J, J. 
Williaman. 

The book Is divided into six sections arranged 
in this manner: I. Colloids, 10 chapters, 274 
pages; II. Proteins, 11 chapters, 240 pages; 
III. Carbohydrates and related substances, 8 
chapters, 248 pages; IV. Lipids and Essential 
Oils, 4 chapters, 80 pages; V. Plant Pigments, 

2 chapters, 40 pages; VI. Biochemical Regu- 
lators, 3 chapters, 132 pages. 


The editors have tried to keep the aims and 
approach to the subject matter as much as 
possible like those of the original author. Such 
a sentimental approach to a scientific presen- 
tation is open to criticism, yet it must be 
admitted that in comparison with other general 
textbooks this is an outstanding contribution. 
In view of certain obvious deficiencies, how- 
ever, it is pertinent to consider whether one 
volume is sufficient to cover the formidable 
array of material dealt with in biochemistry. 
The scope of such a hybrid science is almost 
limitless. In fact, limitations are imposed 
normally by the outlook of the individual 
worker. 

It was essential in earlier p resell i itions of 
biological subjects to emphasize the importance 
of colloidal systems, but now that this aspect 
has become firmly established in the physico- 
chemical field of macroniolecules there seems 
little reason for such detailed discussion if 
.students take parallel courses in general 
chemistry. Several pages, for example, are 
devoted to the preparation of inorganic 
colloids; yet, in distinct contrast, only 132 
pages are devoted to the vitamins, hormones 
and enzymes. The warning of S0rensen (1917)* 
indicated early the danger of using poly- 
disperse, lyophobic colloids as models for lyo- 
philic particles of specific molecular, dimen- 
sions, such as the proteins. 

The major portion of the book has been 
prepared by agricultural biochemists, and this 
fact, together with the editorial decision to 
omit details relating to medical biochemistry, 
are sufficient to explain and excuse the bias 
towards plant materials. In illustration: lignin, 
tannins and essential oils (40 pages) receive 
relatively more attention than hormones and 
enzymes (71 pages). Against this criticism 
we must admit the past neglect of plant bio- 
chemistry by other authors. The dynamic 
approach is not emphasized, as might be con- 
cluded from the fact that intermediate meta- 
bolism is covered in 92 pages of direct refer- 
ence. 

It is unfortunate that animal pigments have 
received only scant and somewhat inaccurate 
commentary. For example: cytochrome oxidase 
yielding mesoporphyrin; haemerythrin contain- 
ing a porphyrin residue; haemocyanin possess- 
ing a copper content of 0*33-0-38%. 

The standard of the printing and proof- 
reading must be given full credit. The reviewer 
cx)nsiders his detection of one typographical 
error — Trumbull instead of Turnbull's blue — 
a personal triumph. This revised work gives 
a strong indication that a future edition should 
be possible, in which all major aspects of 
biochemistry are presented without such em- 
phasis on either the original author’s approach 
or the interests of the present contributors. 

W. A. Rawlinson. 

• S0RBNSKN. S. P. L. (1917): Compt. rend, trav. 
lab. Carlsberp, 
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Botany 

Plant and Soil Water Relationships. By 
Paul J. Kramer. (New York: McGraw 
Hill, 1949. 347 pp.. 50 text-figs., 7 tables. 
6" X 91".) Price, $4.50. 

This book is purposely designed to meet the 
overall needs of botanists, agricultural scien- 
tists and foresters, and must consequently be 
regarded as a general introduction to the funda- 
mental phenomena of the relations between 
plants and soil water, aiming at giving a 
general understanding of the subject to the 
non-specialist worker and at the same time 
introducing the specialist to the phenomena 
in the fields cognate to his own narrower 
specialty. In its general purpose it succeeds 
admirably and it can be recommended to both 
specialists and non -specialists alike. 

After a chapter devoted to a historical intro- 
duction, three chapters (84 pages in all) are 
devoted to soil moisture, its availability to 
plants, its measurement and control. All of 
this is familiar ground to the soil scientist 
and much of the ground is already covered in 
such standard texts as those of Baver, Keen, 
Lyon and Buckman, and Russell. It is con- 
venient, however, to have it so well summarized 
in these pages. At the end of this section 
there are some useful practical hints on the 
control of soil moisture in pot experiments 
and in glasshouse and Held practice. The next 
two chapters deal with the structure and 
growth of roots and the factors affecting their 
development, and a further chapter deals with 
exudation phenomena associated with root and 
stem pressures as exemplified by the ‘flow and 
sap’ and guttation. 

The final four chapters are concerned with 
actual absorption of water by the plants, the 
processes concerned and the factors affecting 
these processes; with the absorption of solutes 
and the internal water deficits in plants caused 
by differences in the rates of absorption and 
transpiration. An important section in these 
chapters deals with the nature of the absorp- 
tion process and the factors affecting the 
absorption of solutes. This is effectively sum- 
marized in the author’s own words: 

It is generally agreed that the absorption 
of nutrient salts by plants depends primarily 
on the ability of the cells of the roots to 
accumulate them, and this requires the 
expenditure of energy. Much attention has 
been given to the nature of this accumu- 
lation process, and considerable is known 
about the factors affecting it, although its 
exact mechanism is still unknown. Practi- 
cally all workers agree that .energy is 
expended by the cells in bringing about a 
transfer of solutes across the cytoplasmic 
membranes against a concentration gradient, 
but they do not agree on the manner in 
which u is expended. 

This is very familiar to the plant physiologist 
— ^surely there is a challenge here for the 
physical chemist. 


There is an extensive bibliography covering 
46 pages, referring principally, to American 
work. As is to be expected from the author’s 
own interest, many of the examples quoted deal 
With trees, both of the orchard and the forest. 

J. A. Prescott. 


Chemistry 

Physics and Chemistry of Cei.lulose Fibres,. 
WITH Particular Rfj<'erence to Rayon. By 
P. H. Hermans. Polymer Series, No. 2. 
(New York-Amsterdam - London - Brussels : 
Elsevier, 1949. 634 4 22 pp., 225 text-figs., 
58 tables. 6" x 9i".) Price, $9.50. 

This book by Dr. P. H. Hermans (Director 
of the Institute for Cellulose Research of the 
Algemeene Kunstzijde Unie and affiliated com- 
panies, Utrecht, Netherlands) is an excellent 
contribution to the chemistry and physics of 
native and regenerated cellulose and would be 
a valuable acquisition to any library. 

The author, by virtue of his long association 
with the more fundamental aspects of the 
viscose rayon industry, has very successfully 
collated the empirical features of rayon tech- 
nology with modern developments of the 
physics and physical chemistry of high poly- 
mers, especially of cellulose. The book is 
divided into three parts, viz.: 

Part I. Constitution; Crystalunity; 
Mtoet.t.ak Structure ; Molecular 
Weight; Chemical Behaviour and 
Dispersion of Cei.lulose. 

Part II. General Properties of Cellu- 
lose IN THE Form of Fibres; Morph- 
ology and Micro-Structure; Physical 
and Chemical Behaviour of Cellu- 
lose Fibres. 

Part III: Artificial Cellulose Fibres. 

Although emphasis has been placed on those 
factors which, directly or indirectly, are related 
to the viscose rayon process. Parts I and II 
of the book contain much which is of interest 
to those engaged in any field of fundamental 
research on cellulose. 

Part I gives a fairly detailed picture of the 
general molecular structure of cellulose and, 
in particular, of cellulose modifications I and 
II and of alkali cellulose. The micellar theory 
and its modifications are critically discussed. 
A very good coverage is given of the various 
methods for the determination of chain length. 
A most informative chapter on the chemical 
reactions and breakdown of chain molecules is 
provided. Finally, the analogy between native 
and regenerated cellulose is discussed. 

Great interest, however, attaches to Parts II 
and HI of the book, in which controversial 
aspects of the subject-matter are discussed 
and the author’s conclusions are stated. Such 
a mode of presentation makes these sections 
both valuable and stimulating. In Part II, 
methods of structural investigation of cellulose 
are described and much of the already pub- 
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lished work of Dr. Hermans and his colleagues 
is placed in perspective against that of other 
investigators. 

Much space has wisely been devoted to the 
processes of solution and swelling, which have 
not, until recently, been clearly understood. 
These processes are considered in the light 
of the latest physico-chemical concepts, and in 
this way the now obsolete colloid-chemical 
terminology is avoided. New data are pre- 
sented, and the author's conscientious attempt 
to account for the morphological changes in 
fibres during chemical and physical treatments, 
in terms of their micellar and molecular con- 
stitution, is welcome and greatly simplifies the 
discussion. In view of modern trends, the 
chapter on mechanical properties is full of 
interest because of the application of stress- 
strain analyses. 

Part III deals more specifically with the 
viscose rayon process. Apart from Chapter II, 
in which a very brief account is given of the 
process of viscose formation, the author pre- 
sumes that the chemistry and technological 
aspects of the rayon process are known, and 
he makes a strictly fundamental approach in 
offering theoietical explanations of the various 
stages of the rayon process and of factors 
affecting the properties of rayon. For this 
purpose. Parts 1 and II of the book provide an 
excellent basis. 

Instances of translation difficulties are sur- 
prisingly few, as also are typographical errors. 
The fact as stated by the author that some 
English and non-European literature was not 
available to him when the book was written 
will not appear as a serious defect to English- 
speaking readers, because any such weakness 
which is apparent is adequately compensated 
by the author's detailed documentation of 
European literature not readily accessible, 
esivecially in Australia. 

The book is admirably produced and well 
illustrated and can be recommended with con- 
fidence to all who are interested in funda- 
mental problems of cellulose research and of 
rayon manufacture. 

W. E. COHKN, 

A. B. Warurop. 


Food Science 

Lbvance?. in F(K)1) Research. Volume II. 
Edited by E. M. Mrak and G. F. Stewart. 
(New York: Academic Press, 1949, 558 

pp., 47 text-figs., numerous tables and 
plates. 9i" X 6''.) Price, $8.50. 

The second volume of this series maintains 
the excellent standard set by the first. The 
selection of subjects and authors and the 
format of the volume reflect great credit on 
the editors. 

The review of ‘The Chemistry of Fruit and 
Vegetable Flavours* by J. G. Kirchner shows 
how little is known of the main flavour con- 
stituents of common foodstuffs. It is not sur- 


prising, therefore, that the research worker in 
the fields of food preservation and processing 
has frequently to resort to methods of analysis 
of foods and rates of deterioration based on 
sensory difference tests. The review of these 
methods by Mildred Boggs and Helen Hanson 
clearly shows that the so-called tasting tests 
can give fairly accurate results, provided that 
a number of suitable precautions are taken. 

C. R. Stumbo’s review of ‘Thermobacteri- 
ology as Applied to Food Processing’ gives in 
some detail the fundamental basis of the 
methods for evaluating heat processes, but a 
rather more searching analysis of th^ factors 
influencing the heat resistance of bj|gtv>ria in 
foods would have added materially to th value 
of Stumbo’s contribution. 

A number of the quaternary ammonium com- 
pounds appear to meet a large proportion of 
the requirements for an ideal microbicide, and 
C. G. Dunn’s exhaustive review shows how 
valuable they are becoming in many food 
industries. Despite a considerable amount of 
bacteriological work, there are still few funda- 
mental data on the mechanism of the action 
of these compounds. 

‘The Spoilage of Fish and Its Preservation 
by Chilling’, by G. A. Reay and J. M. Shewan, 
is a model of clarity and critical appraisal of 
recent scientific progress in this field. For a 
number of years this review will probably be 
a standard reference work on fish preservation. 

The procedures of ion exchange will probably 
be applied much more widely in several food 
industries, particularly sugar refining, and will 
create radical changes in current techniques. 
G. E. Felton indicates the potentialities of the 
methods and gives in some detail their appli- 
cation in the recovery of citric acid and sugar 
syrups from pineapple wastes, and in the puri- 
fication of l>eet sugar. 

Useful reviews are included on ‘The Pharma- 
cology of D.D.T.’, by A. .1. Lehman, and ‘Histo- 
logical Changes Induced in Fruits and Vege- 
tables by Processing’, by T. E. Weier and 
C. R. Stocking. The volume concludes with a 
very long discussion (pp. 399-520), by E. 
Seltzer and J. T. Settelmeyer, on the chemical 
engineering aspects of the spray drying of 
foods, 

Advaiurfi in Food Resrarcf} will be almost 
as essential in food laboratories as are tables 
of physical and chemical constants. 

J. R. Vickery. 


Organic Chemistry 

Oroanic Chemistry. By Paul Karrer. Trans- 
lated by A. J. Mee. Fourth edition 
(Eleventh German edition), revised by 
H. V. Simon and N. G. Bisset. (Amsterdam: 
Elsevier; London: Cleaver-Hume, 1950. 
983 -f- xxi pp. 61" X 9i".) English price, 
£2. 17.9. 6d. 

In the preface to the first English edition of 
his textbook, Professor Karrer stated that his 
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aim was ‘to provide students with a textbook 
of organic chemistry of medium size which 
would give them a survey of the ever-increas- 
ing body of facts’. He also pointed out that 
‘a textbook of moderate size must inevitably 
be limited in certain directions in order that 
other questions may be dealt with more fully’, 
and that in his book ‘the chemistry of natu- 
rally-occurring substances and biochemical 
topics have been particularly emphasized’. This 
policy led even to a clear statement of the 
salient features of Robinson’s theory of the 
phytochemical synthesis of alkaloids; unusual 
in a textbook, but of such value that, of the 
reviewer’s personal knowledge, it formed the 
stimulant which led to some recent brilliant 
researches at Sydney culminating in the syn- 
thesis of such alkaloids as cuscohygrine and 
sparteine. Because of that alone, Karrer’s text- 
l)Ook must be adjudged worth-while! 

The average student, however, judges a text- 
book by other standards such as clarity of 
exposition, factual accuracy and breadth, up- 
to-dateness and good printing. Some measure 
of the value of the present textbook can then 
be obtained by consideration of the fact that 
this present fourth English edition is trans- 
lated from the eleventh German edition, and 
is published only four years after the appear- 
ance of the second English edition. 

The new volume, which is most handsome 
in appearance, well printed and bound, con- 
tains over 900 pages of text. Much of the stan- 
dard textbook information of previous editions 
is retained unaltered, whilst on the other hand 
the interpretations of many reactions and 
structures have been modernized in conformity 
with current theory. The reviewer has often 
felt that not quite so many reactions of the 
different classes of organic compounds are dis- 
cussed in ‘Karrer’ as must be considered in 
a detailed, systematic course of organic- 
chemistry, and that the book falls short in 
this respect — that it is to wide and too shallow 
rather than narrow and deep. At the same 
time he freely admits that the inclusion of so 
much more factual information would probably 
necessitate an extra volume! This present 
fourth edition has already had added to it 
as new material some descriptions of organic 
silicon compounds, dlacyl peroxides and per- 
acids, and organic compounds containing iso- 
topic carbon and nitrogen. A notable omission 
seems to be a short co-ordinated chapter on the 
substances generally grouped as ‘high poly- 
mers’. Further, the description of acetylenic 
compounds should be re-wiitten to include the 
important recent German, English and Ameri- 
can work on these substances. 

Taken all in all, this fourth edition of 
Karrer represents a most useful textbook at a 
price which, today, must be considered quite^ 
modera?fce. 'The student who can assimilate all* 
the’ information it contains will be an educated 
organic chemist. 

P. Lions. 


Electeontc Intebpretations of Organic 
Chemistry. By A. E. Hemlck. (New York: 
John Wiley; London: Chapman and Hall, 
1949.) Price, |6.00. 

This is a second edition of a book which 
has proved to be very popular among students 
and teachers since it appeared some seven 
years ago. There has been an increase of 
nearly one hundred pages, which have been 
devoted mainly to further studies of reaction 
mechanisms and to contributions from the 
field of stereochemistry. 

Books on the subject have to stand com- 
parison with the many that have appeared 
during the last few years. Different aspects of 
the quickly changing views are naturally given 
different stress by the various authors. In 
addition, the advent of the molecular orbital 
treatment has made the review of a book con- 
taining only resonance views more difficult: 
it would seem that a third edition will prob- 
ably be necessary after a shorter lapse of time 
than between the first and second. 

Despite the above criticism, the book again 
appeals as a good introduction, particularly 
from the English viewpoint. The retention of 
the historical section is appreciated; too often 
this aspect is overlooked by both author and 
reader. Having used the first edition as a 
basis for discussion with senior students of 
organic chemistry, the reviewer can congratu- 
late the author on his easily readable style: 
such phrases as ‘the task of tracing . . . the 
author will cheerfully leave to future his- 
torians’ show a human touch. There are 
some misprints and some mistakes, but they 
are few. 

A more complete account of a much wider 
range of reaction mechanisms is awaited by 
those interested in and responsible for the 
teaching of this subject; but in the meantime 
this book is a stimulating and useful intro- 
duction, especially to those who have not an 
advanced mathematical background. 

G. K. Hughes. 


Paints 

Organic Coatings in Theory and Practice. By 
A. V. Blom. Elsevier’s Polymer Series, 
No. 6. (Amsterdam: Elsevier; London: 
Cleaver-Hume, 1949. 298 f xii pp., 121 

text-figs., 82 tables. 6i" x 10".) Price, 

$6.00. 

The announcement by the publishers some 
time ago that a book was in preparation by 
the Swiss authority A. V. Blom, dealing with 
the theory and practice of surface coatings, 
was greeted with considerable interest and 
appreciation by paint technologists in Aus- 
tralia. Blom’s previous authoritative writings 
in the field were well known here, and this, 
fact may in part be the reason for the dis- 
appointment that was felt when copies of the 
book arrived. Within a space of 298 pages, 
Blom attempts to deal with all aspects of 
paint, ranging from the fundamental problems 
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of film formation of drying oils and resins, to 
tlie manufacture, application and testing of 
surface coatings. A treatise of such length 
could be only very sketchy, and while this 
in itself should not detract from the value of 
the book, it does not allow for the inclusion 
of the wide range of data and theory necessary 
for such a survey. Unfortunately, too, the 
author does not seem to have decided whether 
to write for the young student or for the 
scientist familiar with the subject. Thus the 
book has become a mixture of very elementary 
material and material comprehensible only to 
specialists. 

In general, there appears to be a lack of 
logical development throughout, rendering the 
reading of the book troublesome and tiring. 
This is still further aggravated by the apparent 
language difficulties experienced by the author. 
Proper correction by an English translator 
conversant with the scientific terms, prior to 
printing, would have been well worth wdiile. 
On page 118 we read: ‘The isothiocyanates 
react in a similar manner, but their repulsive 
smell is a contraindication to their commercial 
application’. Terms such as ‘plastifiers’, ‘plasti- 
fication’, ‘thermically’, ‘hydrocarbonic’, should 
not l>e found in a scientific publication. 

The mode of expression used in many 
instances is, to say the least, cumbersome. 
For instance, on page 24 the author, wishing 
to describe certain phenomena observable 
under polarized light, states: ‘This pheno- 
menon becomes observable when strips of ix)ly- 
meric material are stretched between cross^ 
Nicols*. Furthermore, many specialize<i scien- 
tific terms are used throughout the book; 
these could have been replaced by more 
common terms, so rendering the text more 
readable. 

In a number of instances it is difficult to 
form a clear picture of what the author wishes 
to convey. As an example may be quoted his 
description, on page 38, of the ‘running’ of 
copals. At first it is stated that the heating 
between 300 "C and 330 "’C results in depoly- 
merization; a few lines further down the 
statement is made that ‘at the same time, 
however, the molecular weight rises to about 
double its previous value’. Some clarification 
is most certainly needed. Unfortunately, also, 
a number of mistakes have been noted. On 
page 53, where dehydrated castor oil is 
described, it is stated that ‘ . . . this oil con- 
tains two conjugated double bonds in each 
fatty acid chain’. It is a well known fact that 
in dehydrated castor oil only a relatively small 
proportion of the fatty acids have conjugated 
double bonds. Many similar mistakes have 
been found throughout the book. 

A further fault of the book is the inclusion 
of outdated and obsolete references. Thus, for 
instance, on page 45 the detailed composition 
of linseed oil is quoted as reported by Brosel 
in 1928. More reliable results of detailed 
analyses of linseed oil samples by a number 
of workers using modern analytical tools and 


techniques have become available in recent 
years. Selection from these could have been 
made with advantage. There is hardly a page 
in the book where corrections or improvements 
could not be suggested. The index is incom- 
plete and unreliable. Here we find the extra- 
ordinary fact that the index to a book dealing 
with paint and paint materials does not contain 
a single entry for ‘Linseed Oil’. 

G. Winter. 


Parasitology 

1ntkoi)t:ctk).\ to PARASiroLOtiY. With Special 
Reference to the Parasites of ’vlan. By 
Asa C. Cliandler. (New York: John Wiley, 
1949. 756 pp.) Price, $6.00. 

It is a pleasure and inspiration to read what 
Asa Chandler ba.s to say about parasitology. 
He writes witli a lefioshing and stimulating 
style, brings the past up to date and presents 
the new things with reservations and often 
shrewd comments. It is clear that he has 
taken a great deal of trouble with the eighth 
edition. The principle of emphasizing the 
biological, rather than the clinical, aspects of 
parasitic diseases has been maintained. Life 
cycles, epidemiological factors, relations 
between host and parasite and the underlying 
principles of treatment and prevention, are 
given greatest eons ide rat ion. 

Among the majoi* changes are a new section 
on arthropod-borne bacteria, rickettsiae and 
filterable viruse.s and a section on insecticides 
and repel lent.s. The Acanthocephala has a 
chapter to itself. There are new keys for the 
identification of some of the arthropods. The 
parasites of domestic animals have more space 
and there are many new illustrations. 

The stimulus to various aspects of para- 
sitology due to the second world wai' is noted 
along with the tremendous amount of research 
which was carried out in consequence of 
changed epidemiological relationships. The 
aggregation of large numbers of susceptible 
human hosts in regions where there were reser- 
voirs of infection and suitable vectors provided 
full scope for tlie parasites concerned. In 
many cases there was a dangerous lack of 
research workers experienced in such diseases 
as malaria, amoebiasis, schistosomiasis, leish- 
maniasis, scrub typhus, etc. This lack and its 
military consequences focused attention on 
parasitology as a science — related chiefly to 
medical science it is true, but also as a science 
in its own right. 

Parasitology as a separate subject in a science 
curriculum is deserving of much more atten- 
tion than it commonly receives. Chandler’s 
book is an admirable introduction to the 
science because it begins with a general account 
of parasitism written in an interesting and 
stimulating way and leads through the his- 
torical aspects of parasitology to a discussion 
of the special features of parasites in general. 

The helminths and arthropods are dealt with 
in eighteen chapters; the protozoa in six, 
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including one which includes the rickettsiae; 
and there is a separate chapter for spiro- 
chaetes. The text deals in detail with the 
parasitic diseases of man, but there are brief 
summaries on most of the important parasites 
of domestic animals. References are grouped 
at the end of the chapters for which they are 
relevant and at the end of the book there are 
lists of the more important periodicals which 
contain parasitological papers. 

The book is well set up and printed on fine 
paper. Every parasitologist will find Chandler's 
eighth edition not only an unfailing reference 
but also an unfailing stimulus. 

H. M('L. CtOKDON. 


Pharmacology 

ThK CllKMIWTRV 01 OUO.VNK M \A1. 
Producth. Third edition. By G. L. Jenkins 
and W. H. Haitung. (New York: John 
Wiley; London: Chapman and Hall, 1940. 
745 pp., 75 tables. 6" x 9"'.) Price, $7.50. 

‘Jenkins and Hartung’ has now earned itself 
a place on the bookshelf of the medical scien- 
tist by virtue of two previous editions, and it 
is very pleasing indeed to see that the third 
edition is now to hand. Progress in pharma- 
cology is rapid and new therapeutic agents 
appeal’ almost daily; so that only by frequent 
editing Can a book of this type retain ils 
singular value. 

The authors are to be congratulated upon 
the achievement of a very difficult object, that 
of classifying drugs according to a chemical 
system. Although this has resulted in pharma- 
cologically related drugs becoming somewhat 
separated, it is an approach which is unusual 
and should render’ this book of greater value to 
the chemical worker than many of the stan- 
dard texts in pharmacology. 

The new section on antihistamine drugs is 
useful and well annotated. The antibiotics 
have been summarized in some ten pages, com- 
pared with a few paiagraphs in the 1943 
edition. 

The authors give brief outlines of the 
pharmacological properties of many of the 
drugs discussed; it is here, perhaps, that the 
book is less reliable. Few pharmacologists 
would consider that in discussing the dis- 
advantages of chloroform as an anaesthetic 
the possibility of liver damage should be totally 
ignored. It is customary, too, to assay insulin 
in terms of International Units; and it* is 
regrettable that the amount of protanine in 
protanine zinc insulin preparations as described 
in this book is only a tenth of that usually 
employed. Again, on page 546, we must con- 
clude that the authors intended to liken the 
analgesic effect of pethidine to that of mor- 
phine, since paverine is usually considered „ 
inert in t|iis respect. ; 

The bdok is a useful reference book and.t 
singularly wide in its scope; but it is a pity i 
that such defects as have been indicated were-^j 
allowed to remain. 

‘ R. H, Thobp. 


Philosophy of Science 

Piiri.osopiiY OF Nature. By Moritz Schlick. 
Translated by Amethe von Zeppelin. (New 
York: Philosophical Library, 1949. 136 pp. 
5i" X 8i".) Price, $3.00. 

Moritz Schlick occupied the Chair of the 
‘History and Philosophy of the Inductive 
Sciences’ in the University of Vienna until he 
was shot by a mentally unhinged student in 
1936. He had a wide influence at Vienna in 
the years between the wars, and gathered 
around him the ‘Vienna circle’ of mathe- 
maticians, logicians, philosophers, physicists, 
biologists, etc., with the object of evolving a 
new approach to philosophy which would be 
consonant with the modern sciences. They 
rejected what they regarded as the old, out- 
worn, unscientific metaphysics of the Middle 
Ages, with its absurd a priori notions which 
had for so long hampered the progress of the 
experimental sciences. Schlick and his circle 
made a clean sweep of the past and started 
afresh. Tht^y introduced what they believed 
to be a new, uridogmatic, rational and en- 
lightened system of philosophy which would 
be a help to the progress of the sciences 
instead of a hindrance. 

Thus was born the system of ‘logical positiv- 
ism’. It spread from the banks of the Danube 
to other countries; it found a notable exponent 
at Cambridge in the person of Ludwig Wittgen- 
stein, one of the most influential philosopliers 
in the English-speaking world in recent times; 
its principal home today is in the United 
States of America. 

Schlick’s chair at Vienna had been held with 
great distinction by Ernst Mach, and Schlick’s 
philosophical views are very largely a develop 
ment of the phenomenalism of his predecessor 
Schlick’s powers were not, however, of such 
a high order as those of the author of Die 
Meclianik in Hirer Entwickelung, which is a 
work of genius in its class; indeed in some 
respects the most considerable work on 
Mechanics since Newton’s Principia. Schlick’s 
aim was more modest: it was to evolve an 
micilla to the sciences based on Mach’s prin- 
ciples. 

The ‘Vienna circle’ believed that the old 
si>eculative philosophy had rightly been cast 
out in favour of positive sciences which alone 
gave real knowledge. But, on the other hand, 
they believed the positive sciences were not 
sufficient in themselves; they needed external 
assistance for their full exposition and inter- 
pretation.. This expository and interpretative 
function is the task of the new Philosophy of 
Nature. Schlick writes: 

The typically scientific methods assist in 
the discovery of truth while the effort of 
philosophy is directed to the elucidation of 
meaning. The task of a philosophy of nature 
is thus to interpret the meaning of the 
propositions of natural science; and there- 
fore the philosophy of nature is not Itself a 
science, but an activity which is directed to 
the consideration of the meaning of the 
laws of nature. 
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This is not the place for any detailed critical 
■examination of logical positivism; suffice it to 
say that the system has an air of plausibility 
which diminishes the more it is looked into. 
The Vienna philosophers, like so many before 
them, made an heroic attempt to start afresh 
in thinking about the world with no references 
to the accumulated experience of past ages. 
But, as Dr. Johnson once remarked, ‘A system 
built upon the discoveries of a great many 
minds is always of more strength than what 
is produced by the mere workings of any one 
mind, which, of itself, can do little. . . . The 
French writeis are superficial, because they 
are not scholars, and so proceed upon the mere 
power of their own minds; and we see how 
very little power they have.’ 

Substitute ‘Viennese’ for ‘French’ in these 
remarks, and we have a just observation about 
Schlick and his circle: they are conspicuously 
lacking in scholarship, so that their philosophy 
tends to be shallow and naive. Earlier phil- 
osophers, like Aristotle and Kant, had pene- 
tratc'd deeply into the nature of the sciences. 
But. in what we can only regaid as a sj)irit 
of pride, the Vienna circle completely ignored 
their contributions, to their own impoverish- 
ment. 

The present woik was left behind in manu- 
script form by Schlick at bis death. It is now 
translated and i)ublished for the first time, 
supph'mented by chapters on biological sul)- 
jects taken from Sch lick’s lectures. The 
various chapters deal with a great vaiiety of 
topics in the realm of philosophical physics, 
and are not without value even apart from the 
})hilosophical convictions wliich inspired them. 

G. W. U. Aui)i.i:y. 


Zoology 

Tiik Srouv oi Amm.m. Inn;. Volume I; The 
Framework of Animal Life; Inveitebrates. 
Volume II: Vertebrates. By Maurice 
Burton. (London: Elsevier, 1949. Volume 
I: 381 f xji pp. Volume II: 423 4- viii pp. 
Over 1000 photographic illustrations, eight 
coloured plates. lOJ".) English 

price, £3. 3.s. 

This is a large and very beautifully illus- 
trated book whose author’s aim is ‘to examine 
the classification, structure and behaviour of 
animals against an evolutionary background in 
such a way that the leader may develop an 
appreciation of the long history of the animal 
world, its relationship with the rest of the 
living world and the underlying motives of 
animal behaviour’. The first volume begins 
with a series of chapters on such topics as 
‘the origin of life’, ‘the history of life’, and 
so on, and then deals with the invertebrate 
phyla in systematic order. In this section 
there seems to have been a loss of balance, 
for of approximately 230 pages devoted to 
invertebrate groups, about 120 are given over 
to the arthropods, which receive ten out of 
the sixteen chapters in this part of the volume. 


All the worms are disposed of in 12 pages! 
The second volume, on the vertebrates, is much 
less open to such criticism. It is, however, 
in this volume that one might have hoped to 
find stronger expression of the evolutionary 
background mentioned in tlie preface; and it 
is disappointing that there should be no dis- 
cussion at all of the origin of land vertebrates, 
of reptiles, or of birds and mammals. It is 
true that theie is a brief mention of these 
events in the chapter on ‘The Geological 
Record’ in Volume 1, but it does not seem that 
the aim, of piesenting animal life against the 
background of its evolution, has been achieved. 

The book is, in fact, in the direct line of 
descent from othei- similar wonderful’ illus- 
trated w'orks; but it does differ fron» most 
of them in its discussions of special topics of 
interest such as migration in various groups, 
the senses of leptiles, and especially in the 
introductory (diapters of the first volume. 

The illustrations aiv very numerous and 
nearly all from photographs. Many, of course, 
are quite conventional animal photographs 
such as one has seen many times before; but 
a number are quite l emarkable, as for c^xample 
a series showing a hermit crab and two 
anemoites moving from one shell to another, 
a group of young snakes in the act of hatch- 
ing, a snake eating a mouse, a flying lemur iu 
flight, and many more. 

P. D. F. MriiKAY. 
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The Humanities and 
Higher Technical Education* 

Colin Roderick t 

During the past two years a long-term educa- 
tional project in Australia has been the subject 
of comment in interested circles throughout 
the English-speaking world. That project is 
the institution of the N.S.W. University of 
Technology. It is only a few months ago that 
a beginning was made with the construction of 
the first University building; in the mean time, 
as all interested parties are aware, some of the 
University staff have been appointed, and they 
have been conducting classes in various 
branches of engineering and in some other 
technical subjects. Instruction, or training, 
has not been entirely confined to those tech- 
nological fields; the field of the humanities 
has come in for its share of attention, perhaps 
not as properly as the critic would like to see, 
but at any rate in an exploratory sort of way. 
It is this field of the humanities that will be 
reviewed in this article, to see what reasons 
can be found for touching it, to discover what 
it has to offer the technical man, and to deter- 
mine, if possible, what the Australian techno- 
logical undergraduate ought to expect of the 
experience he is offered in the humanities. 

He is entitled to ask— if he comes from a 
technical secondary school, as he quite often 
does — and he may very properly ask, ‘What is 
this field of humanities?’ Unless he and the 
public who are concerned with the use of 
public money are both aware of what the 
humanities are and what purpose they serve, 
they are in grave danger of misunderstanding 
the whole purpose of their inclusion in a tech- 
nological curriculum. For too many years now 
the graduates of special schools in the estab- 
lished universities — such schools as those of 

* The substance of a talk given from broadcast 
station 2FC on 25 July 1950. 

t Colin Roderick, M.A., M.Ed., Education Editor, 
Angus and Robertson Ltd., Sydney. 


engineering in all its branches, veterinary 
science, economics, agriculture, and medicine- 
have been too rigidly specialized. They have 
emerged with a degree indicating a sound 
knowledge of one narrow line of human experi- 
ence, but without that preliminary introduc- 
tion to other fields of activity that enables them 
to pursue their education after they have left 
the university. Under the pressure of their 
daily work, and confined in a social round that 
is inevitably linked with their profession, they 
find their lives gradually shrinking within a 
converging perspective that ends in total 
exclusion of everything but their own specialty. 
In the words of the cynic, they come to know 
more and more about less and less until they 
finish by knowing everything about nothing. 
It is to avoid the tendency to exclusive special- 
ization that the humanities are included in 
enlightened technological institutes today. 

Taken broadly, the humanities include litera- 
ture, history, philosophy, and social anthro- 
pology — twerything in fact that deals with the 
story of man and his home. Within these four 
divisions there is room for subdivision, even 
for addition. Any human activity that may 
liberalize thought is entitled to a place: thus 
we might include psychology, the fine arts, 
music, philology, foreign languages, architec- 
ture. There are some who would even include 
economics — although its devotees claim it as a 
science, some of the fanatical insisting that it 
is an exact science: but whether it is to be 
considered paramount or secondary in the 
humanities depends on whether you are a 
humanist or a realist. If you are a humanist, 
you will put literature, philosophy, music, art 
and languages first, psychology in all its 
branches next, and economics last. If you are 
a realist, and insist that even the humanities 
must be forced to fit a realist mould, you will 
probably put them in reverse. 

The amplest justification for including the 
humanities in higher technological education 
is probably to be got from an examination of 
results in two or three of the great institutes 
that have been practising this sort of thing 
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, for many years. What is being done in Ziirich 
and Massachusetts will be mentioned later; 
but the aims of undergraduate experience in 
the humanities, and the means by which those 
aims are to be reached, will be outlined at 
this point. 


In the first place, these technical graduates 
are the men who will be asked in a few years’ 
time to take executive and administrative posts 
in commerce, industry, and government. They 
may be called — it is almost certain they will 
be called — to take a post on boards of direction. 
They must be prepared for that. They ought 
to have a good grasp of affairs, they must be 
able to realize that there are other people in 
the world beside engineers, and that all of 
these people have, and are entitled to hold, 
opinions derived from different approaches to 
the same subject. They must be able to relate 
their engineering to life. By that 1 mean 
nothing abstruse or highfalutin, but simply that 
they must be able to argue consistently, 
logically, and clearly; speak and write per- 
suasively and well; make out a case con- 
vincingly; and, most important, see their 
service in the light of its place in, and its 
value to, society. To enable the graduate to do 
this, the undergraduate must be introduced to 
the reality of relationships between the various 
fields of scientific, technical, industrial, and 
commercial activity. He must of his own 
volition and with perfect goodwill arrive at an 
appreciation of the value of other specializa- 
tion: the practical way of helping him to do 
that is to offer him an apt curriculum, to 
Introduce him, in short, to the history of 
Western civilization and of accepted Western 
philosophy. His linguistic studies ought to 
allow for all modern means of reaching an 
audience (including the medium of radio and 
the microphone) ; but they must first train 
him in the written forms he will be called 


upon to use in his executive capacity. Apart 
from practical exercises in English expression, 
he will catch points of style from the study of 
English models. Some of the best popular 
expositors of science and technology the world 
has known have written in English — ^you know 
them : Sir James Jeans, Eddington, Hugh 
itiller, W* J. Dakin — and a study of their work 


Nwlll save the technical student from the folly 
Nxiftrgon. 


What we might call the 'uneducatedness’ of 
university graduates has long been a source 
of concern to the serious-minded University 
teacher. Of that we have been assured by 
more than one. That 'uneducatedness’ is a 
condition the humanities ought to aim at mini- 
mizing. By a proper assortment of introductory 
courses, the graduate should have been put on 
the road to being an educated man. The 
second grand aim of the humanities faculty 
ought to be to keep open the windows of his 
mind. To make that point clear, let me quote 
from Walter Murdoch’s essay ‘On Education’ 
in his Collected Essays. Murdoch says: 

The house of the mind possesses a number 
of windows, through which we look out on 
the great and moving spectacle of life. The 
educated man is the man able to use all 
these windows; if one of them is sealed, to 
that extent his education must be called 
defective; if all of them are sealed except 
one, he must be called — uneducated. 

That sums up our argument in a nut-shell. 
Our men may well be specialists; it is a good 
thing that they be specialists; but they must 
not be what Murdoch calls ‘one-eyed specialists’. 
In this, count me as Murdoch’s disciple, 
for I believe, too, that ‘if the history of 
great achievements be studied, it will be found 
that, while valuable things have been accom- 
plished by the one-eyed variety, the most valu- 
able of all have been done by specialists who 
were also educated men’. Therefore it is plain 
that our technical undergraduates are entitled 
to some experience in liberal studies. It is a 
simple matter of paying our debts. The tech- 
nician gave us the radio set; we are doing 
no more than our duty in teaching him to 
appreciate its best uses. There is no need to 
give him five-finger exercises on the piano, but 
we should teach him something of the form 
and the history of music. If at the end of his 
course the Bachelor of Engineering prefers the 
popular contemporary ditty about a bunch of 
coconuts to the 'Song of the Flea’, or boogie- 
woogie to Beethoven, the humanities have been 
found wanting. Also, if it comes about that he 
had to be forced into following the humanities,.. 
their organization will have been proved 
equally wanting. The essence of humanism is 
its liberal outlook. The Latin word liber has 
two meanings : one, an adjective, means 
'free’ — it has given us the word 'liberty’; the 
other, a noun, means 'a book’ — it has given us 
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the word ‘library’. If we ever have to enrol 
moral suasion in the organization of the 
humanities, you may wager that it is because 
someone has confounded his etymologies. 

The reconciliation of liberal thought with 
technological efficiency — that is the goal. We 
may reach It best through literature, art, and 
music. Furthermore, because we are Aus- 
tralians, we should start with Australian litera- 
ture. Assuming the undergraduate’s course 
to last four years, he might take a weekly 
lecture in Australian Literature during the 
second year, and one in World Literature 
during the third and fourth ye^ars. This would 
not be compulsory, for compulsion would defeat 
the whole purpose of the faculty. The student’s 
main task is to acquire professional skill; the 
humanities are to give him a wide outlook 
and to teach him to teach himself. Humanism 
considers the pian first and the course of study 
second; therefore, although compulsory work 
may be judicious in the first year, it ought 
to diminish as the student advances through 
the University, and elective work take its place. 

The Massachusetts Institute of Technology 
has been in existence tor almost a hundred 
years, so that its organization of the humanities 
ha.s to bear the burden of those traditions 
which weigh upon so many old foundations. 
Nevertheless its four years are divided thus: 

First Year: English Composition. 

Second Year: The United States in World 
History. 

Third Year: Economic Principles and one 
of these—Indiistrial Economics, or 
Labour Relations, or Introductory Psy- 
chology. 

Fourth Year: One of these — Fine Arts and 
Music, or International Relations, or 
History of Thought, or Western World 
Literature. 

The emphasis is thus on Literature and the 
Arts. 

In Zurich the courses are arranged otherwise. 
The student does one or two lectures a week 
in eight different topics covering a wide range, 
a range so wide that it would take several 
pages to enumerate them. Here are some: 
Russian for Beginners, Goethe’s Faust, Phil- 
osophy of the Eighteenth Century, Pestalozzi’s 
System of Education, Milton and the Puritan 
Age, Bismarck’s Politics, Introduction to the 
Lite and Works of Johann Sebastian Bach, 


History of Pictorial Art, the Art of the Middle 
Ages; and so on. 

Of the two, the Zurich organization is the 
more liberal; but both are extremely valuable 
as guides to the sort of thing we aim at. 
We must not overlook Economics or the History 
of Science and Technology — a year’s work in 
each is ideal for the first year; neither must 
we neglect History and Psychology — they could 
provide the kernel of the second year; Aus- 
tralian Institutions might well engross third- 
year men; and Music alleviate and illuminate 
the fourth. If a man wants to go bevond that, 
well and good — the facilities oughU t be there 
to enable him to do so. If they are not, you 
may be sure our service to the humanities in 
higher technical education will have been of 
the variety known to the vulgai* as lip-service. 

The N S.W. University of 
Technology 

The New South Wales University of Tech- 
nology was e.stablished by Act of Parliament 
in April 1949. It had already commenced its 
operations by the institution of degree courses 
in four branches of engineering in March 
1948.* This achievement had been effected by 
a Developmental Council, comprising represen- 
tatives of the Government, the University of 
Sydney, the technical colleges of N.S.W., and 
industrial organizations, wliich had been 
appointed by the N.S.W. Government upon 
rc^presen tat ions from its Minister for Education 
and wliich had met for the first time in 
August 1947. 

The Technical Education and University of 
Technology Act, 1.9 ),9, provides for: 

(a) The incorporation of the University of 
Technology. 

(b) The establishment of a Department of 
Technical Education. 

(c) TJie constitution of a Technical Educa- 
tion Advisory Council to advise the 
Minister on the provision and conduct 
of technical educ.ation in accordance 
with the needs of the community and 
commerce, and on the co-ordination of 
the functions of the Department of 
Technical Education with associated 
educational bodies. 

(d) The establishment of Technical Educa- 
tion Districts; the constitution, in 
respect of any such District, of a 
Technical Education District Council; 


•This Journal, lO, ir> (1947); 111, 179 (1948). 
The project was then known by the name of the 
N.S.W. Institute of Technology. Later It was 
spoken of for a time as the Technical University', 
finally, as the N.S.W. University of Technology. 
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and the i>ower8, authorities, duties 
and functions to be exercised and dis- 
charged by any such Council. 

The Act defines the objects of the new 
University to be: 

(a) The provision of facilities for higher 
specialized instruction and advanced 
training in the various branches of 
technology and science in their appli- 
cation to industry and commerce. 

(b) The aiding of research and other suit- 
able means of advancement, develop- 
ment and practical application of 
science to industry and commei'ce. 

The governing Council, under the authority 
given to it by the Act: 

(a) may provide courses in applied science, 
engineering, technology, commerce, 
industrial organization and such other 
related courses as it deems fit; arid 
may, after examination, confer the 
seveial degrees of Bachelor, Master 
and Doctor, and such other degrees 
and such certificates in the nature of 
degrees or otherwise as it thinks fit; 

(b) may from time to time appoint deans, 
professors, lecturers, and other officers 
and employees of the University; 

(c) shall have the entire control and 
management of the affairs, concerns 
and property of tlie University; 

(d) may act in all matters concerning the 
University in such manner as appears 
to it best calculated to promote the 

. objects and intere.sts of the University. 
The Council has also been given power to 
establish and maintain branches, departments, 
or colleges of the University of Technology at 
Newcastle, Wollongong, Broken Hill, or such 
other places in the State of New South Wales 
as the Council deems fit.* Provision is made 
for the acceptance by the Council of gifts and 
bequests made to the University. Any land 
acquired for University purposes is to be vested 
in the Council. Special investigations may be 
carried out in any technological or scientific 
matter at the request of any authority, insti- 
tution, association, firm or person; and in 
respect of such investigations the Council may 
charge such fees therefor and agree to such 
conditions in relation thereto as it' thinks fit. 

The constitution of the Council is prescribed 
by the Act to be of not more than thirty 
members,! as follows: 

(a) five, nominated by the Minister, who 
in the opinion of the Minister are 
persons who by their knowledge and 
experience can advance the full 
development of the University; 

(b) one from the Legislative Council; 

(c) one from the Legislative Assembly; 

♦ It was partly the recognition of the claims 
,;Of such centres that led to the adoption of the 
title, ih&%New Houth Wales University of Tech- 
nology. 

t See below, page 16. 


(d) four from the professions;^ 

(e) two from Public Servants engaged in 
the administration of technical educa- 
tion; 

(f) five representing industrial and com- 
mercial interests;^ 

(g) three representing trades unions and 
employee organizations;^ 

(h) one representing the University of 
Sydney; 

(i) one elected by the undergraduates; 

(j) one elected by the graduates; 

(k) one elected by the teaching staff; 

(l) the Director of the University; 

(m) four representing the principal faculties. 

Authority has been given for the erection of 
the first buildings of the University on a site 
in the Sydney suburb of Kensington, although 
the final site of the University has not yet 
been determined. Sketch plans were prepared 
in consultation with Professor F. E. Towndrow 
of the University of Technology, and commit- 
ments have been entered for constructional 
work to proceed. Expenditure on the first 
building when completed will be in the neigh- 
bourhood of £400,000. In the meantime, the 
University is availing itself of the existing 
resources of the technical education system of 
the State. Use is being made of the buildings, 
equipment and teaching staff of the Sydney 
Technical College. The University sets the 
standards, the form of courses, the syllabuses 
and matters of policy; the staff of the Tech- 
nical College, especially before the appointment 
of the University professors, was asked to put 
them into effect. Courses commenced within 
the premises of the Sydney Technical College 
have been : 

1948 

Civil Engineering, 

Mining Engineering, 

Mechanical Engineering, 

Electrical Engineering. 

1949 

Applied Chemistry, 

Chemical Engineering. 

1950 

Architecture, 

Electronic Engineering (post-graduate). 

1 Selected from : The Institution of Engineers, 
Australia, Sydney Division ; The Institution ot 
Engineers, Australia, Newcastle Division ; The 
Koyal Australian Chemical Institute, N.S.W. 
Branch ; The Institute of Optometrist.s of New 
South Wales ; The Royal Australian Institute of 
Architects, N.S.W. Chapter; The Institution of 
Production Engineers, Sydney Section ; The Insti- 
tute of Physics, Australian Branch, N.S.W. Division. 

* Selected from ; The Chamber of Manufactures 
of N.S.W. ; The Sydney Chamber of Commerce ; 
The Metal Trades Employers’ Federation ; The 
Employer.^’ Federation of N.S.W. ; The Building 
Industry Congress of N.S.W.; The Institute of 
Management ; and, conjointly, the Primary Pro- 
ducers’ Union, the Graziers’ Association of N.S.W., 
the Farmers’ and Settlers’ Association of N.S.W., 
and the Wheat Growers’ Union of N.S.W. 

» Selected from one nomination submitted by the 
Labor Council of N.S.W. and three nominations 
submitted by the Technical Teachers’ Association 
of N.S.W. 
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Instruction in the first years of the courses in 
Civil, Mining, Mechanical, and Electrical Engi- 
neering also commenced in 1950 in the Tech- 
nical College at Tighe's i^ill, Newcastle, N.S.W. 

Consideration is being given to the establish- 
ment of (X)urses in such subjects as Metallurgy, 
Pood Technology, Management and Adminis- 
tration, Engineering Surveying, Textile Tech- 
nology, Building Science, Applied Physics, and 
Optometry, 

The Council of the University mel for the 
first time on 6 July 1949. Six professors and 
a number of lecturers have been appointed. 
There was a total enrolment of 150 students 
in 1949. 

C IJRKICULXJM 

The standard requirement for admission as 
a student is a ‘pass’ in English, Mathematics, 
and three other subjects in the Leaving Certifi- 
cate Examination conducted by the N.S.W. 
Education Depai tment, or an equivalent exami- 
nation; but alternative qualifications may be 
considered. The courses for the degree of 
Bachelor, which may be in Applied Science 
(B.Sc.), Engineering (B.E.), or Architecture 
(B.Arch.), are of four years duration. Post- 
graduate courses will lead to the degrees of 
Master and Doctor in Science and in Engineer- 
ing. The Calendar of the University states 
(p. 42) that the courses of the University aim 
to provide: 

(a) a thorough training in the fundamental 
sciences of mathematics, physics and 
chemistry; 

(b) a sound training in the professional 
aspects of the couise chosen and such 
subjects in allied professional fields as 
are considered necessary ; 

(c) a close link with industry and the 
practical aspects of the profession 
throughout the course; 

(d) a study of the art of expression, both 
written and oral, and of selected 
general subjects which aim to extend 
the student’s understanding of him- 
self and his environment. 

Jnd list rial Experience 

A proportion of the student’s time must be 
spent in obtaining industrial experience, as an 
integral part of each course. In the Engineer- 
ing courses, the first three years each comprise 
24 weeks at the University, in two terms, from 
March to Septeml>er; followed by 23 weeks 
gaining approved practical experience. In the 
fourth year, ^he 32 weeks are spent at the 
University. In the Applied Chemistry and 
Chemical Engineering (courses, the first year 
is spent at the University over 32 weeks in 
three terms, and the fourth year over 36 weeks 
in two terms; but in the second and third 
years the student attends the University for 
two evenings and two half-days a week over 
37 weeks in three terms, leaving other days 
free for works practice as an employee in 


industry. Programmes of progressive indus- 
trial experience are determined in collabora- 
tion with the Industrial establishments con- 
cerned. 

Humanities 

On the other hand, it is a feature of the 
University that all courses deliberately devote 
from six to ten per cent, of curriculum time 
tr» the Humanities. Thus, as well as the seven 
Degree (’curses so far established, the Univer- 
sity has four auxiliary courses: 

Physics, two years for all courses; 

General Science (i.e., Geology), three 
years for mining engineers, one year 
foi- civil engineers; 

Mathematics, two years fojf d courses, 
three years for electrical and civil 
engineers; 

Humanities, four years for all courses. 

As the innovation of compulsory ‘Humanities’ 
is of special interest, the curriculum will be 
described in some detail. 

The courses in Humanilies are grouped as 
follows: 

(1) Scien title Method, in the first year; 
History of Science and Technology, in 
the second yeai'; Contemporary Civili- 
zation, in the third and fourth years. 

(2) Language and Liteiature, in all yeai’S. 

(3) Human Hidations, in the second, third 
and foui th yea i s. 

‘The aim of the course in Scientific Method is 
to provide students with a grounding in logic 
and scientific methodological procedure and at 
the same time to inculcate an appreciation of 
th(‘ universal nature of science.’ The aim of 
the course in History of Science and Tech- 
noloyy is ‘to enable the student (a) to see the 
sphere of science or technology which he is 
entering in relation to the general peispective 
of scientific and technological development; 
(b) to gain an understanding of the relation 
between scientific and technological develop- 
ment and the conditions of society’. In the 
first course on Contemporary Civilization, ‘an 
historical approach is made to Economic 
Theory treated in conjunction with selected 
aspects of E^conomic History'. ‘The general 
aim of the course is to develop an appreciation 
of the practical basis of cnmnomic theory and 
to show how it has developed under the influ- 
ence of historical situations, particularly of 
ideas: in this way, the close inter-connexion 
of economic theory with life is indicated.’ The 
subject is treated critically as well as descrip- 
tively, to enable the student ‘to assess economic 
affairs for himself without being swayed by 
propaganda, indoctrination or prejudice’. In 
the final year, the course is one in Contem- 
porary International Relations, operated on 
the seminar method. Its aims include the inter- 
pretation of news, and a knowledge of where 
to look for specialized information; as well 
as an understanding of other peoples which 
may help the graduate in his professional 
contacts. 
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The courses in Language and Literature 
include: 

(a) Theory of Language, Standard English, 
Semantics — over three years. 

(b) Literature in Relation to Social Criti- 
cism, to the Study of Personality, to 
the Study of Social Forces, and to 
Analysis and Criticism — eacli over one 
year. 

(c) Technical Exposition — over the four 
years. 

‘The series of courses on Human Relations 
aim at an understanding of the dynamic inter- 
relationship between human beings, and the 
value of such an understanding for successful 
social living in general and for harmonious 
industrial relations in particular.’ The first 
year of the course deals mainly with the 
psychology of the individual, and the second 
with social reactions. In the final year the 
industrial situation is ‘taken as a segment of 
the total social pattern’. The seminar method 
is used throughout. 


PubHcations 

Details of courses were first published in 
January 1949 in a 100-page duplicated type- 
script Bulletin of Information. The first 
Calendar of the New South Wales University 
of Technology was issued for 1950. A 24-page 
printed descriptive pamphlet, entitled Ihe New 
South Wales University of Technology was 
published in November 1949. 

Post-Graduate Courses 

The conduct of post-graduate courses is 
intended to be an important activity of the 
University, designed to meet the needs of 
industry which hrise from time to time 
because of recent scientific and technical 
developments. There will also be courses ex- 
tending the fundamental undergraduate curri- 
culum into more specialized and detailed study 
of specific professional fields. The courses will 
be at three levels: 

(a) lectures, generally in the evening, to 
the public or to technical industrial- 
ists, on subjects of general Interest; 

(b) lectures and laboratory work, usually 
in the evening, followed by an exami- 
nation leading to a certificate; 

(c) study or research leading to degrees 
such as Master of Engineering or 
Master of Science, 

A two-year course for the degree of Master 
of Engineering in the field of Electronic Engi- 
neering has been organized to be available 
from 1950. Post-graduate activities will be 
expanded as staff and facilities become avail- 
able. The shorter post-graduate courses will 
be announced from time to time as the need 
for them becomes apparent. 


Student Life 

Academic dress is to conform as far as is 
practicable with that of the University of 
Sydney, subject to innovations respecting 
graduates in any new fields of technology 
which may be recognized. Provision has been 
made for conversion courses to allow holders 
of Technical College diplomas, and Technical 
College students who are part way through 
diploma courses, to enter the degree courses of 
the university at appropriate stages. Student 
activities are organized by the Society of 
Students of the Neuy South Wales University 
of Technology, the aims of which are: 

(a) to ensure and facilitate co-operation 
between students and administrative 
officers of the University; 

(b) to promote cultural and social advance- 
ment of University students; 

(c) to arrange sporting and recreational 
activities for the students; 

(d) to discuss all problems confronting the 
Society; 

(e) to promote the aims of the University 
of Technology. 

Student teams have been organized in football, 
basketball and other sports. Lunch-hour dis- 
cussion groups are conducted. 

The University has shown an interest in the 
arrangement of financial assistance for its 
students during their university years. Exhibi- 
tions and bursaries are granted by the Govern- 
ment of New South Wales. Twelve scholar- 
ships in Mining Engineering are offered each 
year by the Joint Coal Board and three by the 
N.S.W. Combined Colliery Proprietors’ Asso- 
ciation. Government departments, and a num- 
ber of industrial establishments, sponsor the 
attendance of employees and cadets; in many 
cases accepting years of attendance at the 
University as part of service for seniority 
grading. 

Research 

The University is at present making use of 
the staff of the Sydney Technical College for 
many of its research projects. It is the policy 
of the University to appoint research officers 
and technical officers, with no teaching commit- 
ments, to assist the lecturing staff. A Co- 
ordinator of Technical Planning and Research 
is to ensure the best utilization of the relevant 
resources of all departments in relation to the 
projects undertaken. 

Two members of the Department of 
Chemistry are collaborating with the C.S.I.R.O. 
Division of Plant Industry in an investigation 
of plant products, especially the saponins and 
pectins. New synthetic work on organic com- 
pounds is in progress, particularly those related 
to penicillin. A high-pressure hydrogenation 
plant, complete with instruments of control 
and analysis and valued at £100,000, has been 
purchased from the Australian Government. 
The plant was a German reparations item, used 
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in Germany to investigate coal hydrogenation 
catalysts; it can also be used for almost any 
liquid-phase or vapour-phase continuous re- 
action, employing pressures as high as 700 
atmospheres. It includes small-scale and large- 
scale pilot-work facilities. A laboratory for 
semi-micro-analysis has been installed in the 
Department. The physical chemistry labora- 
tory is equipped with an electron microscope 
and with a polarographic and infra-red spectro- 
scope. Research is proceeding in the Depart- 
ment upon the automatic control of plant used 
in industry. 

A sum of £75,000 is being spent on the con- 
version of an existing structure to house 
laboratories for research in connexion with 
Civil Engineering. Full air-conditioning will 
be installed foi- positive contiol of atmospheric 
conditions; provision will be made for the 
testing of soils, concrete, steel, timber and 
other materials, A soil mechanics laboratory 
will be established, and a photogrammetrie, 
laboratory. The Civil Engineering Department 
is giving attention to the design and building 
of electric calculating machines especially 
suited for the analysis of continuous frames, 
or of electrical networks, or of vibration prob- 
lems. 

A radiation laboi’atoi’y is being planned for 
the Depaitment of Electrical Engineering for 
industrial X-ray work. A 2r)0.000-V()lt unit is 
being purchased; together with a IG-million- 
volt betatron. The betation will be used to 
X-ray large castings, and will also provide an 
initial instrument for nuclear research by the 
Department of Physics. Work has been started 
on the pj'opeities of electrical insulating 
mat ('rials made in Australia. 

The Departnnmt of Mining Engineering has 
been working in collaboiation with the Joint 
Coal Board in tin* ladiabilitation of the coal 
industry. Construction of laboratories has been 
started. Research is i)lanned upon spontaneous 
combustion; the properties of coal and coal- 
measure rocks; strata control; shot-firing and 
the efficiency of blasting; the dust problem in 
mines; ventilation of mines; and the prepara- 
tion of minerals for marketing. 

The Department of Physics is engaged on 
two major research activities. In the first, a 
flilga research X-ray unit is being used to 
study metallurgical and dielectric materials by 
crystallographic diffraction; the results being 
co-ordinated with metallurgical research using 
the Hilga spectrograph and spectrophotometer. 
The second programme is the field of vacuum 
physics and the development of special elec- 
tronic valves. Work planned in connexion with 
the betatron encompasses the instrumentation 
side of radiation measurements, together with 
health protection for industrial X-ray work of 
high intensity. 


A further article on higher technological educa- 
tioii is to follow this article. 


The Significance of Endosperm 


N. H. WiiiTK* 


In seed development of flowering plants 
there are two important nutritive phases. One 
is concerned with differentiation and develop- 
ment of the embryo from the zygote or ferti- 
lized egg, and does not involve the deposition 
of food reserves. The other is concerned with 
the provision of food reservt's to be utilized 
by the embryo seedling during seed germina- 
tion. Endosperm function in seeds is universally 
recognized as being nutritive, but it is not 
generally appreciated that its aL important 
nutritive function is concerned with embryo 
development rather than wuth seed germination. 

After consulting modern text-books of botany, 
and those trained in biology, the writer con- 
cludf's that the piawah'nt concept of endosperm 
is that it is staichy or oily food reserve in 
seeds, or is more concern etl with the second 
nutritive phase in seed development. That 
this should he so is surprising, because a survey 
of r(>cent literal urc? on seed development makes 
it abundantly clear that endosperiu has the 
predominantly important role in the first nutri- 
tive phase of seecl development. 

Endosperm has in fact made embryo develop- 
ment possible in flowering plants. It provides 
the medium par vxcvllence for the development 
of the embryo. Witli the exception of the 
Orchidaceae (orchid family) and some species 
of a few’ other familif's, endosperm is alwaiys 
pi’esent dui’ing the early stages of embryo 
(R'velopment. In seed failure the endosperm 
fails to develop, w’ith the result that emhi’yo 
development i.s arrested. It is significant that 
in the orchids, and th(^ few’ other species that 
never develop functional endosperm, the 
embryos are small masses of undiffeianitiated 
tissue wdiich will only develop into matiire 
embryos w’hen supplied with nutrients from 
their environment. Under natural conditions, 
fungal hyphae generally invade the tis.sues of 
these primitive einbryo.s. which derive their 
nutrients from the fungal hyphae. This is the 
w(dl know’ll mycori'hizal association of orchids, 
wdiich continues throughout the life of those 
plants. Th('se undifferentiated embryos may 
be induced to develop into mature embryos, 
and later into seedlings, by placing them in 
artificial nutrient media containing suitable 
sugars and vitamins or growth-promoting sub- 
.stanees. These' media must remain free from 
contamination. Likewise the undifferentiated 
embryos, less than 0-5 mm. in diameter, may 
be removed aseptically from developing seeds 
of spc'cies ill wdiich ('iidospeiin normally funo 
tions; and when these are placed in suitable 
nutrient media tliey develop into mature 
embryos (La Rue, 1936). Hainig (1904) was 

♦Senior Lecturer, Faculty ot AKricul I me. ITni- 
vor.sity of Sydney. 
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one of the earliest to demonstrate the develop- 
ment of plant embryos in vitro. Embryo cul- 
ture, by supplying the undifferentiated embryos 
with what is virtually an artificial endosperm, 
is being utilized by geneticists and plant 
breeders today to overcome sterility in inter- 
specific hybrids (Skirm, 1942). Sterility in 
these hybrids was found to be due largely to 
the failure of endosperm and nutritive tissue 
surrounding the endosperm. 

With the knowledge of the primary function 
of endosperm in conveying the embryo through 
its development from the zygote, the phenome- 
non of double fertilization, peculiar to the 
flowering plants, becomes more intelligible 
(Brink and Cooper, 1940). This double ferti- 
lization consists of the fusing of one of the 
two genetically identical microgametes, derived 
from a single generative nucleus of the pollen 
grain, with the diploid polar nucleus in the 
embryo sac, to form a triploid primary endo- 
sperm nucleus. The other microgamete fuses 
with the haploid egg nucleus to form a diploid 



zygote nucleus. The triploid endosperm nucleus 
has the advantage of an extra set of chromo- 
somes over that of the diploid zygote. This 
enhanced heterosis or hybrid vigour enables 
the endosperm 'to get away to a good start’ 
and develop in advance of the zygote. That it 
is essential for the endosperm to develop ahead 
of the zygote is revealed in seed failure and 
in some interspecific hybrids where the endo- 
sperm fails to do so. 

In the early stages of endosperm formation, 
the primary endosperm nucleus divides mitoti- 
cally to form numerous nuclei. The nuclei 
may remain as free nuclei in the cytoplasm of 
the enlarging embryo sac; the endosperm so 
formed is referred to as nuclear endosperm. 
In some species the nuclei may be surrounded 
by cytoplasm and separated by cell walls, the 
space of the embryo sac becoming filled with 
tfii&e endosperm cells, giving what is known 
as cellular endosperm. In the early stages of 


seed formation, however, the embryo sac rarely 
becomes filled with endosperm cells. It is 
usual for the nuclear type of endosperm to 
develop at first and then to give place to the 
cellular type. In some species, as in most of 
the legumes, the endosperm remains nuclear 
throughout the development of the embryo. 
The whole vacuole is lined with the thin layer 
of multinucleated endosperm, seen clearly in 
the developing seed of the garden pea (Figure 
1). In other species the nuclear type of endo- 
sperm gives place to the cellular type, as in 
the. drupaceous plants like the peach or plum. 
The form of endosperm varies between species, 
but in all it is the key tissue for embryo 
development. 

In some species, notably the members of the 
families Chenopodiaceae (beet), Rosaceae 
(pome and stone fruits), Polygonaceae (rhu- 
barb and docks), and Caryophyllaceae (chick- 
weeds and carnations), the nucellus, or tissue 
surrounding the endosperm, assists in the 
nutrition of the developing embryo, but is 
ancillary to, and acts through, the endosperm. 
In all these the nucellar tissue greatly increases 
in amount during seed development. Neverthe- 
less, the development of the zygote into an 
embryo does not take place until the endosperm 
develops. When endosperm is formed, it 
increases at the expense of the nucellus; in 
some cases it may completely replace the 
nucellus tissue, as it does in pome and stone 
fruits; or it may only partially replace the 
nucellus, as it does in Chenopodiaceae and 
Polygonaceae. When some of the nucellus 
remains in the mature seed it is then termed 
perisperm. The sequence of nucellus replace- 
ment by the endosperm, and absorption of the 
endosperm by the embryo, is well demonstrated 
in a partially developed seed of a plum or 
other drupaceous species (Figure 2). In this 




1950 


THE AUSTRALIAN JOURNAL OF SCIENCE 


the seed will be seen to consist of part 
unabaorbed nucellus and part endosperm; and, 
at the micropylar end, the differentiating 
embryo. 

Cytochemical reactions indicate that the 
endosperm and nucellus do not contain reserve 
foods such as starch and oil, but rather they 
contain readily assimilable substances. Food 
reserves only appear in these structures should 
they persist in the mature seed. 

Having fulfilled its important primary func- 
tion of conveying the embryo through its early 
stages of differentiation, the endosperm is 
entirely or partially replaced by the cotyledons 
of the embryo. The second nutritive phase, of 
laying down food reserves, begins after the 
differentiation of the embryo; and starch and 
oils begin to appear in tissues that will persist 
in the mature seed. The cotyledons of the 
embryo are the principal food stoitige tissue 
in seeds, and are most readily accessible to the 
embr*yo seedling. These organs also function 
as ahsorbiug organs when endosperm is being 
absorbed during development. If endosperm 
absorption is incomplete at maturity, as in 
seeds of onion, castor oil, and tomato, the 
cotyledons still function as absorbing organs 
during seed germination, when all reserves in 
the remaining endosperm are first exhausted 
before the emergence of the cotyledons. 

In the Gramineae (family of grasses and 
cereals) , the endosperm during embryo differen- 
tiation is nuclear and is entirely free from 
starch ; but the nuclear endosperm is replaced 
with cellular endosperm, which develops enor- 
mously compared with the size of the embryo. 
As this, cellular endosperm is laid down, so 
starch is formed in the cells of the tissue; hut 
this takes place only after embryo differentia- 
tion is completed. 

It is indeed unfortunate that the terms 
‘starchy’ and ‘endosperm’ have become so 
closely linked, for the seeds of relatively few 
species store their food reserves as starch. 
More often they are stored as oils and proteins. 

So far as endosperm is concerned, the func- 
tion of food storage for seed germination is 
a secondary one; with the exception of the 
members of the Gramineae, it must be regarded 
more or less as an accidental sequence to the 
all-important primary function of conveying 
the young embryo from the zygote to the 
mature stage. 
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Polarography Conference 


A 0 ]VF>nAY conference on Polarography was 
held in the Chemistry Department, University 
of Sydney, on Friday, 2 June 1960. There 
were approximately one hundred people present, 
from industry, the C.S.I.R.O., and academic 
institutions, when the Chairman, Dr. B. Breyer, 
opened the conference. Dr. Breyer welcomed 
the participants and outlined briefly the present 
importance of polarography in fundamental 
and applied research. Eight papers, each fol- 
lowed by discussion, were read at the three 
sessions of the conference. It is hqped that a 
further conference will be held in lf6^ 


C«l:u 




Figures 1 and ‘J. 

POI..\KO(;l{Al*llIU INSTIU MENTATION 
The first paper was read by H. A. McKenzier 
of the C.S.I.R.O. Food Preservation Research 
Laboratory. The simplest circuit, the direct 
galvanometric deflection method of Heyrovsky, 
is the most generally useful. The use of R.C. 
filters for this circuit is of doubtful value. The 
null method, in which the current is measured 
by the potential drop across a series resistance, 
is not quite as satisfactory as the balanced 
current method (similar to that often used 
for photo-cells). Large external series resis- 
tance can have quite a serious effect on the 
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shape of the polarographic wave, for which 
the simple I.R. correction is inadequate. The 
three methods were compared as regards 
accuracy in measurement of diffusion current, 
half-wave potential, and slope of waves. Ex- 
periments to determine the rate of growth of 
current during the life of a drop, using a 
Brush Development Co. pen recorder, show 
that the current does not grow as the one- 
sixth power of the time, as proposed by Ilkovic. 
The significance of these observations in 
measurement of the average diffusion current 
was discussed. 

By courtesy of the Directors of Davis Gela- 
tine (Australia) Pty. Ltd., A. Millership 
described a ‘pH-meter’ polarograph developed 
by him and his associates. The simple 
Heyrovsky circuit, shown in Figure 1, can 
obviously be replaced by that of Figure 2, 
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Figure 3. 

where both elements of the polarographic plot 
are expressed as a potential difference, 
measured alternately by way of the two-way 
switch S, on a high-resistance millivoltmeter, 
^V. An ordinary ;)H-meter, designed for use 
with the glass electrode, is in effect a vacuum- 
tube millivoltmeter and, especially if provided 
with a millivolt scale, is particularly suitable 
as the measuring element V. The galvano- 
meter built into the pH-meter is used as a null 
instrument, the onus of measurement being 
placed on the slide wire. The complete circuit 
is shown in Figure 3. Sensitivity is varied 
by Sa, which selects the appropriate current- 
nieasuringi resistor R. Range extension is 
effected by switch Sa. In position I, the net- 
work Rab is by-passed; in position II it is 


connected to the input of the pH-meter and 
may be pre-set to any convenient E.M.F.; in 
position III this pre-set E.M.F. is added to that 
indicated by the pH-meter and the range is 
extended accordingly. The system outlined 
above was developed in 1947 and has been 
used continuously since that time. Lingane 
(1949)* has described and recommended a cir- 
cuit similar to that of Figure 3. He neither 
makes use, however, of a potential meter of 
high input resistance nor includes variable 
sensitivity or range extension — features which 
contribute to the practical value of the present 
circuit. 

S. Hacobian discussed work which he is 
carrying out on alternating-current polaro- 
graphy at the Department of Agriculture, Uni- 
versity of Sydney, under a Science and Indus- 
try Endowment Fund grant. He summarized 
the main advantages of A.C. polarography as 
follows. A.C. polarography can be carried out 
in solutions containing dissolved air; tedious 
curve-recording is replaced by a single current 
reading at the summit potential, which yields 
directly both the half-wave potential and the 
concentration of electroreducible substance; 
small amounts of less noble ions can- be esti- 
mated even in the presence of a large excess 
of nobler ions; polarographic waves only 40 mV 
apart are clearly separable; an improved re- 
producibility is obtained; there is a simplified 
system of recalibration in cases of capillary 
replacement; the use of delicate galvanometers 
is eliminated. 

Reduction of Coumarins 

The second session opened with A. J. Harle 
of the Sydney Teachers’ College, on ‘Reduc- 
tion of Coumarins’. The polarographic bt^- 
haviour of coumarin was simple in that, tor 
any pH where reduction occurred, there was 
only a single wave, the half-wave potential of 
which was - 1*54 volts vs S.C.E. and was 
independent of pH and temperature. The wave 
height varied with pH, and was a maximum at 
about pH 6, falling away to zero at about 
pH 11. The ultra-violet absorption spectra 
showed a gradual change ‘over the pH range 
from 7-5 to 12-2. Both polarographic and 
spectroscopic results are explicable by the 
assumption of a pH variable interchange 
between the lactone and coumarin ic acid forms 
of coumarin. It is concluded that the lactone, 
which is the stable form in acid media, is 
reducible over the studied potential range, but 
the acid is not reducible over that range. 
Further, the lactone is not present above pH 
11-2, the acid not being present below pH 6-8 
(at 10 ■''M concentration). The number of elec- 
trons concerned in the reduction was calculated 
to be one. The reduction product consisted 
of two isomers of the formula C18H14O4, corres- 
ponding to the dl (racemic) and meso forms. 
The suggested polarographic reduction is; 

♦ Linganb, j. j. (1949) : Anal. Chem., 21 , 45. 
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R -f- e R • (1) 

RT(+H+)-^RH. (2) 

2RH.-.R,H2 (3) 


where R is the lactone coumariii. Step (1) is 
proved by the invariance; step (3) 

is supported by the formula of the product; 
and step (2) is the necessary intermediate. 
Pour naturally-occurring coumarin derivatives 
were examined at /^H’s favouring the lactone 
form, the results indicating that the coumarin 
nucleus is reduced in each case, other sub- 
stituents in the benzene ring merely causing 
a small change in the half-wave potential. 

P0LAU001{.\PH Y OF BFNZOrilP:NONE 

H. J. Gardner, of the Chemistry Department, 
University of Sydney, then described his 
researches on ‘The Polarography of Benzo- 
phenone’. In a suitable supporting electrolyte 
a1 pH 2, benzophenone gives two one-electron 
steps. Dependence of the first wave upon the 
hydrogen ion concentration indicates that the 
electrode reaction is 

C r. O 1 H/ 4^ c C - OH 

C.Hr,/ C,H,/ 

The fiee radical rt'adily polymerizes to form 
benzopi)ia(!ol, which is the product isolated by 
suitable electrochemical reductioii. Further 
increase of the potential causes the free radical 
to take up another electron and presumably a 
hydrogen ion, although there is no dependence 
of the half-wave potential upon pH. It is diffi- 
cult to carry out a satisfactory controlled poten- 
tial reduction for this stage, but those per- 
formed indicate that the product is mainly 
benzopinacol with a small amount of b(mzo- 
hydrol. This implies that under these con- 
ditions the second electrode reaction is sur- 
prisingly slow^ compared with that of the 
polymerization. It is not at all certain yet 
wliether benzophenone first adds an electron 
or takes up a hydrogen ion. Ultra-violet absorp- 
tion spectra indicate the existenci* of an equili- 
brium betw^een benzophenone and the compound 
formed by the addition of a proton. Comparison 
of solvation energies in various media, how- 
ever, suggests that the electron uptake occurs 
first. The independence of the second wave 
from pH changes is a feature of many organic 
reductions, which are characterized as irrever- 
sible. 

POLAUOGKAPHY OF AZO-PROTEINS 

The afternoon session began with P. J. 
Radcliff, of the University School of Agricul- 
ture, discussing the ‘Polarography of Azo- 
proteins’, The polarograms obtained are repro- 
ducible with an accuracy of from 3% to 5%. 
It is intended to apply the polarography of azo- 
proteins to a study of the kinetics of the 
antigen-antibody reaction.* Investigations of 

* It has since been possible to examine the effect 
of the addition of specific antiserum to azoprotein 
solutions. This causes a shaf'p decrease of the 
polarographic azoprotein step, and the method is 
now' being developed to enable quantitative polaro- 
graphic measurement of the antigen-antibody 
reaction. 


the phenomena of dye absorption on protein 
surfaces have been undertaken. It is intended 
to develop these lines of research for clinical 
tests for specific immunity. 

POLAUOC.RAPHy OF lODO COMPOUNDS 

Dr. Edith Gergely, of the Department of 
Chemistry, University of Sydney, described lier 
work on the ‘Polarography of Organic lodo 
Compounds’. For a series of iodo compounds, 
such as iodo benzene, iodo toluenes, and iodo 
naphthalenes, the half-wave potentials proved 
to be independent of the pH of the solution. 
Iodo acids and the iodo anilines, however, have 
half-wave potentials changing with the pH of 
the supporting electrolyte. For the pH-indepen- 
dent reductions the following rat hanism has 
been suggested: 

(1) RI + e (RIV, 

(2) (RI)- -- R- x 1-, 

(3) R- f e R , 

(4) R + H,0 - ^ RH y OH . 

The addition of an electron is Hie potential- 
determining step. 

The half-wave potentials of tlie pH-indepea- 
deiit aromatic iodo compounds are in the order 
of -l-l volt to -1-7 volt rs S.C.E. The shifts 
of the balf-w'ave potentials by introducing dif- 
ferent substituents into iodo benzene could be 
explained by the Pan ling-Wh eland electron- 
density theory with the assumption that the 
addition of an electron, and consequently the 
reduction, will occur at the lower potential the 
greater the electron affinity of the carbon atom 
to w'hich the iodine atom is attached. In the 
reduction of the pH-dependent iodo-acids and 
iodo-anilines the hydrogen ions must play some 
part in the potential-determining step by 
enluincing the reduction of the iodo group. The 
reduction potentials of both oi*tho iodo benzoic 
acid and ortho iodo aniline are as low as -1-0 
volt i\s S.C.E. in buffers of pH 1-2, and increase 
with increasing pH up to - 1*64 volt and - 1-53 
volt respectively at pH S. In case of the meta 
and para iodo benzoic acids the half-wave 
potential difference in the acid and alkaline 
media is not so pronounced. A possible explana- 
tion for the action of the hydrogen ions would 
be an internal H-boiid formation which would 
he expected to be strongest w’lien the NHo- or 
the -COOH group is in ortho position to the 
reducible iodo group. 

Por.AIirKiKAPlIY AND Til F'.ORF. TICAF 
CllE.MISl KY 

The last paper was read by L. E. Lyons, of 
the Chemistry Department, University of 
Sydney, who pointed out two relations between 
polarography and theoretical chemical calcula- 
tions. First, the polarography of substituted 
aromatic compounds revealed a shift in the half- 
wave potential with substitution, and this shift 
could be correlated with a calculated shift with 
substitution in the level of the first unoccupied 
molecular orbital using a first-ordei’ perturba- 
tion theory. A calculated shift in half-wave 
potential was 39 mV and the observed shift was 
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30 mV for a methyl-substituted quinolinium 
ion. Secondly, by putting E - x “ A - S, it has 
been possible to calculate the electron affinities, 
A, of aromatic hydrocarbons, from the absolute 
potential, E, of the reduction, the photoelectric 
work function, of mercury and the solvation 
energy, S, of the ion formed. E is obtained 
from the measured half-wave potential, x is 
known, and S is calculated from a modified 
Born equation. Triphenyl methyl is the only 
compound for which an electron affinity value is 
reported in the literature, and in this case the 
value of 2-62 eV obtained by the present 
method compares with 2-56 and 2 09 eV from 
the literature. Qualitative support for the 
values obtained is that arrangement of the 
hydrocarbons in order of electron-affinity 
parallels the order according to the ease of 
addition of alkali metals. Benzene alone of all 
the molecules considered had a negative elec- 
tron affinity (-0*4 eV). Other values obtained 
were diphenyl 0-7, naphthalene 0-7, stilbene 1*3, 
pyrene 1-2, 1 : 4-diphenylbutadiene 1-5, anthra- 
cene T4 and triphenyl methyl 2-6 eV, 


Go>^ernmental Support of 
Science 


The following letter was written, on 16 
October 1945, to Dr. A. N. Richards, of the 
United States' Committee on Medical Research. 
It is published with permission.* 

Dear Dr. Richards, 

On October 8th I wrote you a letter in 
answer to yours of September 26th. I felt that 
1 could not properly reply to your questions 
without indicating something of my views 
regarding the administrative objectives and the 
organizational pattern of government support 
of science and also regarding the interrelations 
between the natural and the medical sciences. 
I limited my statements, however, to their 
specific bearing upon the questions raised in 
your letter. 

On October 9th I received your telegram 
requesting my ‘views concerning desirability, 
character of organization, and conduct of a 
post-war governmental research foundation 
such as is envisaged in the Kilgore and 
Magnuson bills’. I think that you know many 
of my opinions, but I shall try to recapitulate 
them briefly: 

1. Clearly the direction which our national 
economy is taking is making it necessary for 
the Federal Government to make certain that 
there is more support for scientific research 
than was available in the pre-war period. 

2. Government support of science in the pre- 
war period was through such agencies as the 
laboratories of the Departments of Agriculture 
and Comraeree, the Bureau of Standards, the 

♦ By courtesy of Dr. I. W. Wark, C.S.I.R.O. 
Division of Industrial Chemistry. 


Bureau of Mines, the Army and Navy, and 
the Public Health Service. The objectives of 
the research carried on in such laboratories 
were for the most part limited. The quality 
Varied considerably, as is Inevitable, with the 
director. However, the organizational pattern 
and the atmosphere of such laboratories at 
their best is on the whole to be compared 
rather with industrial laboratories . than with 
institutes created and maintained for the 
exploration of the phenomenal world. 

3. Government support of science during this 
war, through such agencies as the Office of 
Scientific Research and Development, was also 
aimed at specific objectives. The success of 
many of the undertakings depended, in my 
estimation, upon the fact that both the mem- 
bers of the committees and the responsible 
investigators were scientists with a long 
tradition of the freedom necessary to ensure 
the exploitation of even a tactical advance, and 
able to communicate with each other in a 
common language. When the effort is made to 
increase efficiency or administrative responsi- 
bility by interposing scientific administrative 
officers who are the peers neither of the com- 
mittee members nor the investigators, the 
system degenerates. Administrators at this 
level inevitably tend to become bureaucratic 
and will be increasingly imported from those 
who fail as creative scientists, especially if they 
are paid in any way for their services. When 
such men have an influence, policies cannot in 
the long run differ appreciably from those of 
the government agencies referred to in (2) 
above. 

4. Creative scientific research depends upon 
the imagination and technical resourcefulness 
of the investigator. He can be chosen by a 
Committee competent to judge of his quality. 
He cannot be directed. 

Recognition of the implication of observations 
is the essential element in 'the creation of a 
scientific structure. The government, by 
supplying the funds to make administrators or 
applied scientists from creative investigators, 
could stultify and impede our national scien- 
tific progress. Loss of the essential observation 
would not be repaid by the more rapid exploita- 
tion of observations already made. Only in 
so far as a national scientific foundation can 
ensure the freedom of research at its highest 
level will it in the long run enrich our national 
life and our national economy. 

5. A national foundation which derives its 
funds from Congress must in the long run 
be responsible to it. The Congress has no 
experience, however, and cannot be expected to 
acquire judgement, in the wise expenditure of 
funds for scientific research, without decades 
of experience. The Inevitable tendency will be 
the selection of problems rather than men, a 
tendency which leads, as we have already seen, 
in many private institutions, to a pattern 
which represents the past but not the future. 
Every attempt to prepare a blueprint dividing 
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the essential unity of science is predestined to 
failure. Scientific advances have a way of 
being made at the Interfaces of the arbitrary 
divisions of learning, which may have a passing 
convenience for teaching but have no place in 
a pattern for research. 

Two artificial ways of subdividing learning 
are in current use. One divides the study of 
the universe into astronomy and geology, 
oceanography and biology. The other is based 
upon the laws regarding this universe that 
have been thus far apprehended: mathematics 
and physics and chemistry. (I am not yet 
prepared to add human relations to these dis- 
ciplines.) The known interfaces are also of 
two kinds, mathematical-physics and astro- 
physics being examples. 

Research must be unimpeded by divisions or 
division chiefs. Perhaps the most important 
barrier impeding medical research is the 
barrier separating the clinician, with his 
insight into the range of phenomena associated 
with disease, from the chemist, with his insight 
into molecular structures and interactions. 
There should be no barrier separating research 
in the medical and natural sciences. The 
investigator must be free to employ the tools 
of mathematics or physics, physical chemistry 
or orgonic chemistry, either in exploration in 
the area where new observations appear 
promising or in the experimentation necessary 
to reduce the observation to practice, 

6. The basis of the stability of our govern- 
ment is the balance between the Congress and 
the Executive. An administration which is 
not responsible to a representative government 
unquestionably can operate more expeditiously 
and with greater independence for a limited 
period of time. This has been demonstrated by 
the independent agencies that have functioned 
during this war. The freedom of the adminis- 
trators, in the independent agencies, from a 
body competent to review their decisions, 
would introduce a pattern which is being dis- 
carded in other branches of government, now 
that the emergency is over, and should be dis- 
carded also should the Congress determine to 
continue the support of scientific research in 
the post-war world. 

Neither the President, nor a director 
appointed by the President, nor the Congress, 
can have (I believe) the experience to judge 
of the wisdom of nomination to, or of policies 
of, a national science foundation. The adminis- 
tration and the Congress would be subject to 
political pressure to accept advice regarding 
science or scientists. 

The Congress created the National Academy 
of Sciences during President Lincoln’s adminis- 
tration, to advise the government in precisely 
this area. If the National Academy of Sciences 
has become unpopular in certain circles in 
Washington, this may well depend in part upon 
the functions that it has thus far had to per- 
form, but in part also upon having maintained 
a tradition of freedom from political pressure. 
Though, like the Congress, the National 


Academy of Sciences is too large to carry on 
administration, it is my hope that, if a national 
science foundation is created by the Congress, 
nomination of its officers to the President, and 
review of its policy, may be vested in the 
National Academy of Sciences as the body of 
scientists historically charged with the respon- 
sibility of advising the government on scientific 
matters. 

Very sincerely yours, 

Enwiis J. Cohn. 


The International Union of 
Scientific Radio (U.R.S.t.) 


A lUMKK description of the proceedings of 
U.R.S.I. at its Eighth General Assembly in 
Stockholm was recently published in This 
.JoiRNAL (This Journal, 77, 200, 1949). At 
this Assembly, Australian physicists were 
asked to shoulder an important part of the 
Union’s work. Dr. D. F. Martyn was appointed 
President of the new Commission on Extra- 
Terrestrial Radio, and Dr. J. L. Pawsey its 
Secretary. The Union prepares a special report 
every two yeais on a subject of current interest 
in radio research. The subject chosen at 
Stockholm was ‘Tidal Phenomena in the 
Ionosphere’, a topic much studied by the Aus- 
tralian Radio Research Board since the war. 
A committee consisting of W. J. G. Beynon, 
S. Chapman, K. Weekes (England); J. Egedal 
(Denmark); A. G. McNish (U.S.A.); with 
D. F. Martyn (Australia) as Chairman, was 
set up to prepare the Special Report on this 
subject for publication in 1950. 

The IX General Assembly of the Union will 
be held at Zurich in September 1950. 

The National- Research Council set up an 
Australian National Committee of Radio 
Science ( A.N.C.O.R.S.) early in 1949. A list 
of the members of the Committee appeared in 
This Journal (/J, 101, 1949). Tlu. Com- 

mittee has met twice, in June 1949 and 
January 1950. At its first meeting it appointed 
sub-committees to deal with the work of each 
of the seven Commissions of U.R.S.I., and 
arranged to hold a radio conference in Sydney 
in January 1950. It also decided to explore 
the possibilities of inviting the Union to hold 
its X Geneial Assembly in Australia in 1952. 
Subsequent negotiations between the Secretary 
of A.N.C.O.R.S. and the President of U.R.S.I. 
(Sir Edward Appleton) showed that there 
would be financial difficulty in bringing a full 
Assembly to Australia, but JJnlon officers have 
suggested that a meeting of two Commissions 
in Australia (those on the Ionosphere and 
Extra-Terrestrial Radio) would be likely to 
be well attended by scientists from overseas. 
The Australian National Committee has em- 
powered its delegate to the forthcoming Zurich 
Assembly to negotiate for a meeting in Aus- 
tralia of these two Commissions late in 1951. 
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U.R.S.I. holds its Assemblies every two years, 
while other International Unions which deal 
with problems of common interests — the Union 
of Geodesy and Geophysics, and the Astro- 
nomical Union — meet every three years. It 
would be of great advantage to remote countries 
like Australia if these three Unions were to 
meet in the same year, so that strong delega- 
tions coiild attend eacli meeting with a mini- 
mum of time and expense in travelling. 

At the Instigation of A.N.C.O.R.S., the Aus- 
tralian National Research Council have drawn 
the attention of the Royal Society’s Committee 
on International Relations to this point, which 
the Australian delegation also has been 
instructed to press at the Zurich Assembly. A 
difficulty is that U.R.S.I. finds it convenient to 
assemble concurrently with C.C.I.R. (Comit§ 
Consultatif d’lnternationale RadiotAlegraphie) 
a body which has strong financial backing from 
the various governments, since it is concerned 
with practical problems of radio communi- 
cations. This latter body necessarily meets 
every two years, since it, in turn, has advisory 
responsibilities to C.C.I.F., the body charged 
with allocating radio wavelengths throughout 
the world. 

A.N.C.O.R.S. held its first radio conference 
in Sydney on 16-20 January 1950. A main 
object was to decide upon the Australian scien- 
tific contributions to the Zurich Assembly. 
Some 33 papers were read and discussed, the 
speakers and subjects being as follows: 

Commission 1 : Measuiiements and Standardi- 
zation. 

No papers. 

Commission II ; Thopospherk and Wave Propa- 
gation. 

A recordini^'^ pressure variometer for the study 
of small atmospheric oscillations. D. F. 
Martyn. 

Commission 111 : Ionosphere and Wave Propa- 
gation. 

The treatment of ionospheric data for geo- 
physical investigations. Professor S. 
Chapman. 

Comparison of the Chapman-Bartels and the 
Chapman-Miller methods of harmonic 
analysis as applied to ionospheric data. 
W. L. Price. 

Some principles involved in world-wide oscil- 
lations of the upper atmosphere. D. F. 
Martyn. 

Location of the ionospheric currents causing 
the lunar magnetic variations. D. F. 
Martyn. 

Travelling disturbances in the ionosphere. 
G. H. Munro. 

Cellular atmospheric waves in the ionosphere. 
D. F. Martyn. 

Moon echoes and transmission through the 
ionosphere. P. J. Kerr and C. A. Shaln. 

Some theoretical implications of magnetic 
storms. Professor S. Chapman. 

Morphology of ionospheric disturbance asso- 
ciated with magnetic activity. D. F. 
Martyn. 

Anomalous magnetic variations near the 
equators (a neiW? theory). D. F. Martyn 
and W. G. Baker. 

The E}« region at Brisbane. R. W. McNlcol 
und G. de V. Gipps. 

Ionospheric forecasting errors in electron- 
limited circuits. A. L. Green and M. 
Harrison. 


The red and green auroral lines, R. v. d. R. 

Woolley, 

Variations in phase path of ionospheric 
echoes. G. H. Munro, C. B. Kirkpatrick 
and J. A. Harvey. 

Commission IV : Terrestrial Atmospherics. 
Observations of thermal radiation emitted by 
the ionosphere. J. L. Pawsey and L. L. 
McCready. 

Commission V ; Extra-Terrestrial Radio 

Galactic radiation at radio frequencies : 
100 mc/s survey, J. G. Bolton ; 200 mc/s 
survey, C. W. Allen. 

The discrete sources. J. G. Bolton. 

Galactic structure. J. G. Bolton. 

The origin of galactic radio-frequency radia- 
tion. J. H. Fiddlngton. 

Radio-frequency radiation from the quiet sun. 
S. F. Smerd. 

Eclipse studies of distribution of radio emis- 
sion from the solar disk. W. N. Christiansen. 
TOqui valent path and absorption for electro- 
magnetic radiation in the solar corona. 
J. C. Jaeger and K. C. Westfold. 

Some characteristics of non-therrnal solar 
radiation at metre wave-lengths. Ruby 
l‘ayne-Scott. 

The spectrum analysis of solar bursts at 
metre wave-lengths, J. P. Wild. 
International co-operation and the publication 
of solar radio-noise information. C. W. 
Allen. ' 

Proper fields for radio astronomy, J. L. 
Pawsey. 

Commission VI : Waves and Oscillations. 

Some aspects of growing waves. Professor 
V. A. Bailey. 

The growth and escape of plane-poiarlzed 
waves from the neighbourhood of a bipolar 
sunspot. R. P. Mullaly. 

Commission VJ.1 : Electronics. 

Dielectric properties of long-chain aliphatic 
compounds. J. S. Dryden. 

A decimal counter vacuum tube. D. L 
Holhvay. 

I 

A.N.Z.A.A.S. Brisbane Meeting 
1951 

The following appointments have been made 
for the Twenty-eighth Meeting of the Australian 
and New Zealand Association for the Advance- 
ment of Science, to be held in Brisbane during 
the week from 23 to 30 May 1951. 

President: A. R. Walkom, D.Sc. 

President-Elect: Sir Kerr Grant, M.Sc., 
F.Inst.P. 

Vice-Presidents: Professor Sir Douglas 

Mawson, Sir David Rivett, Patrick 
Marshall. 

Honorary General Secretary: Professor N. A. 
Burges, Science House, 157 Gloucester 
Street, Sydney. 

Honorary General Treasurer: Professor J. R. 
A. McMillan. 

Local Honorary Secretary for the Brisbane 
Meeting and Local Secretary for Queens- 
land: Professor D. A. Herbert, University 
of Queensland, Brisbane. 

Local Secretaries: N.S.W., Professor N. A. 
Burges, 167 Gloucester St., Sydney; 
Victoria, B. R. Pitt, C.S.I.R.O. Informa- 
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tlon Service, 426 St. Kilda Rd., Mel- 
bourne; South Australia, R. S. Burdon, 
University of Adelaide; Western Aus- 
tralia, Professor A. D. Ross, University 
of Western Australia, Nedlands; Tas- 
mania, Professor S. Warren Carey, Uni- 
versity of Tasmania, Hobart; New 
Zealand, Gilbert Archey, Auckland 
Museum. 

Section A. Astronomy, Matliemutivs and Physics 
{including Optometry) . 

President: Professor K. E. Bullen, Univeisity 
of Sydney. 

Secretaries: R. D. Malcolinson, University of 
Queensland; L. W. Luckins, Jr., T. and G. 
Buildings, Brisbane (Optometry). 

Section B. Chemistry. 

President: Professor L. H. Briggs, Auckland 
University College. 

Secretaries: M. D. Sutherland. University of 
Queensland; K. R. McNaught, Shell Co. 
of Australia Ltd., Brisbane. 

Section C. (Tcology. 

President: D. E. Thomas, Geological Survey 
of Victoria, Melbourne. 

Secretary: O. A. Jones, University of Queens- 
land. 

Section J). Zoology. 

President : Gilbert Archey, Auckland Museum. 

Secretary: Miss Dorotliea Sandars, Queens- 
land Institute of Medical Research, 
Herston Rd., Valley, Brisbane. 

Section E. History. 

President: Professor A. H. McDonald, Uni- 
vei'sity of Sydney. 

Secretary: A. A. Morrison, University of 
Queensland. 

Section F. Anthropology. 

President : Professor A. A. Abbie, University 
of Adelaide. 

Secretary: Arthur Wade, Shell House, Ann 
St., Bi isbane. 

Section G, Economics, Statistics and Social 
Science. 

President: Professor L, F. Giblin, The 
Treasury, Canberra. 

Secretary: W. R. Lane, University of Queens- 
land. 

Section H. Engineering Science and Architec- 
ture. 

President: Professor Denis Winston, Univer- 
sity of Sydney. 

Secretary: G. H. Francey, University of 
Queensland. 

Section I. Medical Science and National 
Health. 

President: J. E. Caughey, Auckland Hospital. 

Convener: Associate-Professor H. J. G. Hines, 
University of Queensland. 

Section J. Education, Psychology and Phil- 
osophy. 

President: H. T. Parker, Department of 
Education, Hobart. 

Secretary: G. F. K. Naylor, University of 
Queensland. 


Section K. Agriculture and Forestry. 

President: Professor E. J. Underwood, Uni- 
versity of Western Australia. 
Secretaries: Professor L. J. H. T^eakle, Uni- 
versity of Queensland; C. W. F. Pohlman, 
Sub-Department of Forestry, Brisbane. 
Section L. Veterinary Science. 

President: Professor R. M. C. Gunn, Univer- 
sity of Sydney. 

Secretary: A. K. Sutherland, Animal Health 
Station, Yeerongpilly, Brisbane. 

Section M. Botany. 

President: B. J. Grieve, University of Western 
Australia. 

Secretary: G. L. Vv^ilson, University of 

Queensland. i 

Section N. Physiology. i 

President: F. C. Courtice, Kanematsii Insti- 
tute, Sydney Hospital. 

Secretary: J. O’Hagan, Red (h’oss Society, 
Brisbane. 

Section O. Pharmaceufical Science. 

President: Professor R. H. Thorp, University 
of Sydney. 

Seci*etary: V. Barnett, Kintore St., Annerley, 
S.3, Brisbane. 

Section P. Geography. 

President: (^Jolonel L. Fitzgerald, Victoria 
Barracks, M el bou r n e . 

Secretary: Lt.-Col. V. O. Fleming. Church 
of England Grammar School, East Bris- 
bane. 

N.S.W. University of 
Technology : 

Council and Staff 

The Council 

Prfsident of the t'niversity 
AVnrth, AV. C.. C.M.G., LL.B., Chaiiinan of tbe 
Public Sei'vice Board of N.S.W. 
Viee-Presid(‘nt 

Harman, R. W., M.Sc. (N.Z.). D.Sc. (London), 
Senior Executive Officer of the Colonial 
Sugar Refining Co. Ltd., Director of 
Courtaulds (Aust.) Ltd. 

Members of Couneil 

Clancy, The Hon. J. S. J., LL.B., Justice of the 
Supreme Court of N.S.W. 

Clegg. W. E., General Manager of the Common- 
wealth Steel Co. Ltd. 

Conde, H. G., Manager of the Electric Light 
and Power Supply Corp. Ltd. 

Denning, A., B.Sc., Director of the University. 
Finnan, The Hon. F. J., Minister for I^abour 
and Industry and Social Welfare in N.S.W. 
Gla sheen, J. P., Assistant Director of the De- 
partment of Technical Education, N.S.W. 
Harrison, R. C., Assistant Supervisor of Tech- 
nical Trades at the Sydney Technical 
College. 

Kelt, W. G., Director, Mark Foys Ltd. 
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King, The Hon. R. A., Secretary of the Labour 
Council of N.S.W. 

Kirby, J. N., Managing Director of James N. 
Kirby Pty. Ltd., Technical Director of 
Nuffield (Aust.) Pty. Ltd. and International 
Products Ltd. 

Laurie, W. R., B.Arch. (Sydney), Architect. 
MacDougall, J. K., Manager of Rylands Bros. 
Ltd., Newcastle. 

Maloney, The Hon. J. J., Research Officer of 
the Labour Council of New South Wales. 
Mathews, F. M., B.E., Assistant Chief Engineer 
of Australian Iron and Steel Ltd. 
McKenzie, J. G., B.A., B.Ec., Director-General 
of Education in N.S.W. 

Parry-Okeden, R. G. C., Managing Director of 
Lysaghts Works Pty. Ltd. 

Riddell, P. D., formerly Director of Technical 
Education in N.S.W. 

Roberts, S. H., M.A., D.Sc., Litt.D., Vice- 
Chancellor of the University of Sydney. 
Thomas, G. B., LL.B., B.Sc., B.E., Barrister-at- 
Law. 

Webster, R. J., Chairman of Directors and 
Managing Director of Burlington Mills 
(Aust.) Ltd., Managing Director of Brad- 
ford Cotton Mills Ltd. 

Wilson, F., Director of Howie Moffatt and Co. 
Pty. Ltd. 

With the addition of representatives elected 
by the teaching staff, the undergraduates and 
the graduates of the University. 

Profeitori^ 

Applied Physics: N. F. Asthury 
Professor N. F. Astbury, M.A. (Cantab.), 
served with the National Physical Laboratory 
for ten years from 1929, mainly upon the 
establishment of fundamental units of induc- 
tance and resistance. During the war he led 
a research group and worked on problems of 
harbour defence with the Anti-Submarine 
Experimental Establishment. He then became 
Director of Research with Joseph Sankey and 
Sons Ltd., Bilstoii, where he developed a labora- 
tory which became the centre of research for 
the group of firms controlled by Guest, Keen 
and Nettlefold Ltd. He has initiated work in 
the fields of magnetic measurements, X-ray and 
mechanical studies of oriented material, applica- 
tion of electronics to chemical analysis, micro- 
hardness testing, and statistical applications. 

Architecture: F. E. Towndrotv 
Professor F. E. Towndrow was Senior Archi- 
tect to the Ministry of Works, London, and 
Controller of Experimental Building Develop- 
ment. He is a member of the Council of the 
Town and Country Planning Association, 
London ; he was a member of the Building 
Research Board of Great Britain and was 


• The' following chairs have been added ; 
Mechanical Engineering ; 

Nuffield Mechanical Engineering , Research ; 
MeUfcllurgy ; 

Humanities ; 

and an Associate-Professorship in Metalliferous 
Mining, to be situated ar Broken Hill. 


Assistant Principal to the Polytechnic School 
of Architecture, London. For several years he 
was Honorary Secretary of the Arts Committee 
of the Royal Institute of British Architects. 
Professor Towndrow at the time of his appoint- 
ment was Head of the Department of Architec- 
ture at the Sydney Technical College, and 
Vernon Memorial Lecturer on Civic Architec- 
ture* at the University of Sydney. He is a 
holder of the Indian Frontier Medal. 

Electrical Engineering: H. J. Brown 
Professor H. J. Brown, B.Sc., B.E. (Sydney), 
after a period of research with Amalgamated 
Wireless (Australasia) Ltd., and experience as 
electrical engineer with the Tasmanian Hydro- 
Electric Commission, joined the C.S.I.R. and 
was one of the leaders in radar research and 
development. In two visits to America and 
England he studied research and manufacturing 
developments in electrical engineering and 
communications. In 1945 he developed a pro- 
gramme of radio and radar aids for civil aero- 
nautics, working with the C.S.I.R. and the 
Department of Civil Aviation. At the time of 
his appointment he had been for two years 
Acting Assistant-Director of the University and 
Co-ordinator of Research in the Department of 
Technical Education, N.S.W. 

Professor Brown will be responsible for the 
co-ordination of research in the University. 

Mining Engineering: D. W. Phillips 
Professor D. W. Phillips, B.Sc. (Wales), Ph.D. 
(Cantab.), served in England as mining 
engineer and geologist with the Safety in 
Mines Research Board, of which he became 
Principal Scientific Officer. Upon the national- 
ization of the industry he was appointed Chief 
Safety Engineer to the National Coal Board. 
He has directed research on problems of haul- 
age, subsidence, roof-control and shot-firing, 
and has studied methods employed in Holland, 
Belgium and America. 

Applied Chemistry: A. E. Alexander 
Professor A. E. Alexander, M.A., B.Sc. 
(Reading), Ph.D. (Cantab.), was awarded the 
Ramsay Memorial Fellowship in 1937 and the 
Rockefeller Travelling Scholarship in 1939, 
when he 'worked under Professor T. Teorell at 
Uppsala. He was Tilden Lecturer of the 
Chemical Society in 1947. He lectured at Mt. 
Sinai Hospital, New York, in 1948, upon the 
application of surface chemistry to biological 
problems, and addressed the Colloid Science 
Symposium at the Massachusetts Institute of 
Technology. During the war he worked with 
the British Ministry of Aircraft Production and 
with the Petroleum Welfare Department. He 
was engaged upon problems such as aluminium 
soaps ; the camouflage of grass on aerodromes to 
resemble other countryside features; camouflage 
of water by flRns of coal-dust and oils; rubber 
substitutes, particularly in connexion with the 
oil-incendiary bomb and with flame-thrower 
fuels. 
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15272. Hardy, G. H. On Classifying Asilidai. 
Ent. Mo. Mag,, Ixxxiv, May 1948, 116-119, tfs. 
1-7. — The author shows that the formation of 
tribes may be developed largely upon the form of 
the prothorax (involving the more gradual separa- 
tion of the prosternum from the pronotura), 
together with certain visible characters of the 
terminalia. A key is given for the tribes, and a new 
tribal name, Xenomyzini, is proposed to include 
the genus Wiedemann, 1817. 

15273. Hardy, G. H. The Genus Tabanus in 
Australia. Proc. R. Soc. Q'land, Iviii (9), issued 
sep. Sept. 1948, 169-178. — Gives keys to the 

subgenera and species. Tabanus geniilis subsp. 
imminutus subsp. nov. for the form referred to as 
T. gentilis by Taylor and by Fuller, from N.S.W. : 
Armidale, Dorrigo and Barrington Tops ; V. . 
Ararat. T. particcBCUs new name for T. pallipennis 
Ferg. and Hill, 1920, nec. Macquart, 1846. 

15274. Hardy, G. H. Miscellaneous Notes on 
Australian Diptera. xiv. Venation and other 
Notes. Proc. Linn. Soc. .V.SMF., Ixxiii (5-6), 
Jan. 1949, 298-303, tfs. 1 -6. - Asilida? : Key to 
spp. of Cyanonedys. Ommaiius fimbriaius nom. nov. 
for O. queenslandi Malloch, 1929, nec. Ricardo, 1913. 
FSlephavotes cor art us Wied., and key to spp. -group. 
Mydaidie : Diochlistus neogracilis n.sp. Q. : 
Stanthorpe, key to the gracilis group. Hermetia 
illucens L., note, introduced. 

15275. Harrow, K. M* A Note on the Occur- 
rence of Coptotermes Nymphs in Hardwoofs from 
Australia. N.Z. J. Sci. Tech., (B) xxix (4). 1948, 
223, fig. 1. — C. acinaciformis Frog. 

15276. Hcinze, £♦ Ueber australischc Crio- 
cerinen. Ent. Bl., Krefeld, xxxix, 1943, 22-28, 
6 figs. — Chrysomelidae : Lema rufobasalis sp.n. 
Q’land. Fide Zool. Rec., Ixxxii, 1945 (1948). 

15277. Heinze, E. Studien zur Kenntnis der 
Tribus Deretaphrini und deren Stellung im System 
(Colyiidae). Ent. Bl., Krefeld, xxxix, 1943, 86-93 ; 
97-124, 2 pis . — Erotylathrus biroi sp.n. Australia. 

15278. Hely, P* C. Insect Pests. Bean Fly 
Control. AgHc. Gaz. N.S.W., lix (8), Aug. 1948, 
419-420, illustr. 


15279. Hcly, P. C. Control of Fruit Fly under 
Backyard Conditions. Value of Nicotine Sulphate 
Baits. Agric. Gaz. N.S.W., lx (3), March 1949, 
143-146. 

15280. Hcring, E. M. Neue Gattungen und 
Arten von Fruchtfliegen der Erde. Siruna Seva, 
Berlin, v, 1944, 1-17, 8 figs. — Trypetida? : Diar- 
rhegmoides bicalcaratus sp.n. Cape York, Q. 

15281. Hincks, W. D. Systematic and 
Synonymic Notes on Pas.salidae (Col.). Ann. Mag. 
Nat. Hist., (12) ii (13), Jan. 1949=. April 1949, 
56-64, pi. V, tf. 1 . — Ausfropassalus Mjoberg, 1917, 
Syn. Notocetius Hincks and Dibbs, 1935. A. hultgreni 
Mjoberg, 1917, Svn. N. cornutvts Hincks and Dibb, 
1935, N. g’ld. 

15282. Hindwood, K. A» A Note on Louse-flies. 
Emu, xlvii (4), March 1948, 303-304, pi. 21. — 
Hippobo.scidre on Wliite-backed Swallow. 

15283. Hinton, H. E. On Some New and Little- 
known I ndo- Australian Diaperini (Coleoptera, 
Tenebrionidae) . Ann. Mag. Nat. Hist., (11) xiv 
(110), Feb. 1947-Dec. 1947, 81-98, tfs. 1-11.— 
Martianus F'airmaire, 1893, Genotype, M. castaneus 
Fairmaire, 1893, by monotypy. M. xamiaphila 
(Carter, 1920, Alphitobius), note. M. deplanatum 
(Champion, 1894, Platydema) , note. M. biemetum 
(Champ., 1894, Platydema), note. M. heroni 
(Carter, 1929, Platydema), note. M. rubibase 
(Carter, 1917, Platydema), note. M. pascoei 
(Macleay, 1872, Platydema) , note. M. semeie sp.n. 
N.S.W. : Richmond R. 

15284. Hinton, H. E. Some Beetles Occasionally 
Introduced into the British Isles. Ent. Mo. Mag., 
Ixxxiii (1003), Dec. 1947, 284-289, col. pi. A.— 
Among the 38 spp. li.sted is Tristaria grouvellei 
Reitt., 1878, of the family Lyctidae, specimens 
having been introduced into Great Britain in cases 
made from Australian chestnut, Castanospermum. 

15285. Hinton, H» E. A Synopsis of the Genus 
Tribolium Macleay, with some Remarks on the 
Evolution of its Species-groups (Coleoptera, Tene- 
bripnidae). Bull. Ent. Res., xxxix (1), May 1948, 
13-55, tfs. 1-33. — Five species-groups are recog- 
nized. A key to the species of Tribolium is given, 
and among the new forms added are those given 
below. Tribolium waterhousei sp.n. N.S.W. : 
Bombala ; Q. : Rockhampton. T. antennatum 
sp.n. Queensland. 
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15286. Holdaway» F* G.t and . Gay, F. J. 

Temperature Studies of the Habitat of Euternies 
exitiosus with Special Reference to the Temperatures 
Within the Mound. Aust. J. Sci. Res., (B) i (4), 
Nov. 1949, 464-493, pi. i ; 12 tfs. 

16287. Hunter, R* L* Food Plants Common to 
Birds and Insects. N. Q’land Nat., Cairns, xv (85), 
Dec. 1947, 14-16. 

15288. Jenkins, C* F* The Argentine Ant 
(Iridomyrmex humilis Mayr.). J. Dept. Agric. 
W,A., (2) XXV (3), Sept. 1948. 246-268, tfs. 1-7. 

16289. Jenkins, C. F. H. The Banana as a Host 
P'ruit of the Mediterranean Fruit Fly. J. Dept. 
Agric. W.A., (2) xxv (3), Sept. 1948, 263-264, 
illustr. 

16290. John, H. Australische Notiophygidae 
( ” Discolomidac) Col. 3 neue Species der Gattung 
Aphanocephalus Woll. Ent. EL, Krefeld, xxxvii, 
1941, 191-194, 1 pi., 1 fig. — A. hackeri sp.n. ; 
A. perlucidus sp.n. ; A. austevus sp.n. Eide Zool. 
Rec., Ixxxii (1945), 1948. 

15291. Johnson, R. A* Control of Termites 
in the Board's Properties. Part i. Port of Sydney J., 
ii (6), July 1949, 162-166, illustr. — Coptoiermes 
acinaciformis is the predominant termite. Rhino- 
termes in electric light poles. 

16292. Jordan, H. E. K* On Some Phylogenetic 
Problems Within the Order of Siphonaptera 
( = Siictoria). Tijds. v. Ent., Ixxxviii, b'cestbundel, 
1946 (1947), 79-93, 9 tfs. — Refers to Australian 
genera and species. 

15293. Kapur, A* R. On the Old World Species 
of the Genus Siethorus Weise (Coleoptera, Coc- 
cinellidie). Bull. Ent. Res., xxxix (2), Aug. 1948, 
297-320, tfs. 1-75. — S. vagans (Blkb.), descr. 
Victoria. S. nigripes sp.n. W.A. : Albany. 

15294. Kessel, E. L, Australian Sod Fly 
Introduced into California (Diptera : Stratiomyidae). 
Science', cviii (2813), Nov. 1948, 607 (reprint pp. 
1-2). — Metaponia rubriceps Macquart. 

15295. Lallemand, V* yuatrieme Note sur les 
Cercopides. Bull. Ann. Soc. Ent. Belg., Ixxxii, 
1946, 189-197. — Aphrophorinella n.g. Orthotype, 
A. tonnoiri n.sp. Tas. : Cradle Valley, Alpine Creek, 
Sit. Hartz ; Margate ; Mt. Wellington. N.S.W. : 
Mt. Victoria. 

15296. Lee, D. J* Mosquitoes (Diptera, Culicidae) 
Recorded from Tasmania. Rec. Queen Viet. Mus., 
ii (2), 1948, 53-56. 

16297. Lepesme, P. Un nouveau Megatoma 
d'Australie (Col. Dermestidae). Bull. Soc. ent. 
France, xlvi, 1941 (1944), 142. — M. foveolatus sp.n. 

15298. Lesne, P. Sur les genres Xylogenes et 
Xylomedes (Col. Bostrychidae) . Ann. Soc. ent. 
France, cix, 1940 (1941), 131-146, 4 figs. — Xylogenes. 
Key to spp. ; X. granulica^ida sp.n. Australia. 

16299. Lloyd, N* C* Insect Pests. The Use of 
DDT to Control the Cherry Slug [Caliroa limacina). 
Agric. Gaz. V.5.1F., lix (10), Oct. 1948, 541-646, 
figs. 

16300. Lord, F. A* Australian Moth is World's 
Largest. J. Ent. Zool., Pomona, Claremont, Cal., 
xl (3), 1948, 45 “46. — Coscinocera hercules — life 

history. 


15301. Lundblad, O* Zujr Kenntnis australischer 
Wassermilben. Arkiv. f. Zool., xl (A) (1), Nr. 2, 
1948, 1-82, pis. i>ix, tfs. 1-60. — The preliminary 
diagnoses of most of the water mites herein described 
in detail, appeared in the Ent. Tidskr., Ixii (1-2), 
1941, see Aust. Sci. Abs. 12417 ; while the remainder 
of the descriptions concern 21 new species, three 
new varieties, and a new genus : Flabellifrontipoda. 

15302. McAreavcy, J* J* New Species of the 
Genera Prolasius Forel and Melophorus Lubbock 
(Hymenoptera, Formicidae). Mem. Nat. Mus. Viet., 
No. 15, Oct. 1947 (Aug. 1948), 7-27, pi. i, fig. 1. 

15303. McAreavcy, J* Some Observations on 
Myrmecia tarsata Smith. Proc. Linn. Soc. N.S.W., 
1948, ixxiii (3-4), 1948, 137 -141. 

15304. McAreavcy, J. J* Australian Formicidae. 
New Genera and Species. Proc. Linn. Soc. N.S.W., 
Ixxiv (1-2), 1949, 1-25, tfs. l~10.—Anochetus 

armstrongi sp.n. N.S.W. : Nyngan. Stenothorax 
g.n. Orthotype, S. katerinm sp.n. V. : Greens- 
borough. Metapone tricolor sp.n. N.S.W. : Nyngan. 
Xiphomyrmex capitalis .sp.n. N.S.W. : Nyngan. 
Dacryon marginatus sp.n. N.S.W. : Nyngan. 
Monomorium {Holcomyrmex) armstrongi sp.n. 
N.S.W. : Nyngan. M. (H.) niger sp.n. N.S.W. : 
Nyngan. Schizopelta g.n. Orthotype, S. falcata sp.n. 
N.S.W. : Nyngan. Dolichoderus {Hypoclinea) 
armstrongi sp.n. N.S.W. : Nyngan. Camponotus 
{Myrmogonia) sanguinea sp.n. N.W. Aust. : 
Broome. C. {M.) armstrongi sp.n. N.S.W. : 
Nyngan. Melophorus {Melophorus) brunea sp.n. 
N.S.W. : Nyngan. Plagiolepis nynganensis sp.n. 
N.S.W. : Nyngan. Stigmacros elegans sp.n. 
N.S.W. : Nyngan. 

15305. McCulloch, R* N. Controlling Household 
Pests with DDT. J. Dept. Agric. S.A., lii (8), 
March 1949, 396-398. — Substantially the same as 
iin article by the same author which appeared in a 
1947 issue of the Journal. 

15306. McDougall, W* A* Investigations in the 
Control of Wireworms {Lacon variabilis Cand.) 
in Cane Fields with “ Gammexane ”. O'ld. J . 
Agric. Sci., iv (4). 1947, 140-160. 

15307. McKeown, K, C. Australian Insects. 
XXXIV. Coleoptera II. — Cryptophagidae and 
Nitidulidae. Aust. Mus. Mag., ix (9), Oct. -Dec. 
1948, 302-306, illustr. 

16308. McKeown, K. C. A New Name for an 
Australian Cerambycid . Proc. R. Zool. Soc. N.S.W., 
1947-48 (1949), 37. — Didymocantha flavopicta nom. 
nov. for D. picta McKeown, 1948, nec. Bates, 
1874, a New Zealand species. 

15309. Mackerras, I* M., and Mackerras, 
Mary J* Re visional Notes on Australasian 
Simuliidae (Diptera). Proc. Linn. Soc. N.S.W., 
1948, Ixxiii (6-6), 1949, 372-405, 20 tfs.— The 
Australasian fauna here dealt with comprises 20 
species and three subspecies from Australia and 
Tasmania, four from New Guinea, and seven from 
New Zealand. Three genera are represented in 
Australia : Cnephia, Simulium and Austrosimulium. 
A new subsp., A. torrentium subsp. hilli, is recorded. 

16310. Mackerras, !♦ M., and Pope, P* Experi- 
mental Salmonella Infections in Australian Cock- 
roaches. Aust. J. Exp. Biol. Med. Sci., xxvi (6), 
1948, 465-470, figs. 
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1531]. Mackerrast M* Josephine* and 
Mackerras* L M* Simuliid® (Diptera) from 
Queensland. Aust. J. Sci. Res.. (B) i (2), May 1948, 
231-270, pis. i-ii, tfs. 1-14. 

15312. Mackerras* M* Josephine* and 
Mackerras* L M* Salmonella Infections in 
Australian Cockroaches. Aust. J. Sci., x (4), 1948, 
115. 

15313. Manski* M. J* Australian Neuroptera. 
Q’land Nat., Brisbane, xiii (6), Dec. 1948, 114-116, 
pi., hgs. 1-3. — Stilboptevyx brocki n.sp. Q. : Kal- 
power. Compared with S. cosialis Newman, 
pi. f. 2 (stated as f. 1, in legend). 

15314. Maple* J. D. (the late). The Eggs and 
First Instar Larvae of Encyrtidae and Their Morpho- 
logical Adaptations for Respiration. Univ. Calif. 
Publ. Ent., viii (2), 1947, i-viii, 25-122, tfs. 1-67.— 
This posthumous paper (the author was killed on 
Okinawa in April, 1945) includes descriptions of 
the early stages of species of Encyrtids originally 
described from Australia. Anavhopus Sydney ensis 
Timb., Tetvacnemus pretiosus Timb. and other 
forms are well-known as parasites of scales and 
mealy-bugs, a grouy) of economic importance. 

15315. Marks* Elizabeth N. Studies of 
Queensland Mo.squitoes. Part III. — The Aedes 
{Finlaya) australiensis (iroup. Univ. of Q'ld Pap. 
Dept. Biol., ii (8), 1948, 1-42, tfs. I- 1 7. - Six 

Australian species are liere dealt with : A. austral- 
iensis (Theo.), A. biocellattis (Taylor), A. anridorsuni 
Edw., A. palmarimi Edw., A. monocellatus n.sp., 
and A. subauridorsuni n.sp. ; tlieir grouping is 
regarded as artificial and they are not as closely 
related as the species of the papuensis group in 
New Guinea, which have been dealt with elsewhere 
by King and Hoogstraal (1946). 

15316. May* A. W. S. The Light Brown Apple 
Moth. Q'land Agric. J., Ixvii (4), Oct. 1948, 212. — 
Tortrix postvitiana Walk. 

15317. May* A. W. S. The ('ontrol of Heliothis 
in Linseed. Q’land Agric. J Ixviii (4), April 1949, 
216-220. — -Heliothis arniigera llbn. 

16318. May* A. W. S.* and Fishcr-Webster* K. 

Codling Moth Control Experiments, 1947-48. 
Q’land Agric. J., Ixvii (3), Sept. 1948, 143-146. 

15319 Morgan* W. L. Insect I’ests. Control of 
Tomato Pests. Agric. Gaz. A'.vSMP., lix (8), Aug. 
1948, 421--422, illustr. 

15320. Morgan* W* L. The Heliothis Caterpillar 
(Heliothis armigera). Agric. Gaz. A^5'. IP., lix (9), 
Sept. 1948, 477-479, 492, illustr. 

15321. Morris* J* C. H* The Taxonomic Position 
of Idiogarypus Hansenii (With). Pap. Proc. R. Soc. 
Tasm., 1947 (1948), 37-41, pi. iv. — Synsphyronus 
(M aorigarypus) hansenii (With), from Risdon, near 
Hobart, T. 

15322. Morris* J. C. A New Genus of 

Pseudogarypin Pseudoscorpions Possessing Pleural 
Plates. Pap. Proc. R. Soc. Tasm., 1947 (1948). 
43-47, pis. y-vi.—^Neopseudogarypus g.n. Ortho- 
type, N. scutellatus sp.n. In hills from Glen Dhu to 
Trevallyn, near Launceston, Tasm. 


15323. Mungomcry* R. W* Report of the 
Division of Entomology and Pathology. 4Sth 
Ann. Rpt. Bur. Sugar Exp. Slat., Brisbane, pp. 
31-40, 1948. — Treats with economic insects affecting 
sugar-cane. 

15324. Musgrave* A* A Catalogue of the Spiders 
of Tasmania. Rec. Queen Viet. Mus., Launce.ston, 
ii (2). 1948, 75-91. 

15325. Musgravc* A. Some Butterflies of 
Australia and the Pacific. Family Danaidae — 
Danaids II. Aust. Mus. Mag., ix (9), Oct. -Dec. 

1948, 309-314, illustr. 

15326. Musgravc, A* Spiders Harmful to Man. 
Part 1. Aust. Mus. Mag., ix (11), April- June, 

1949, 385-388, illustr. -The position of spiders 
in the Animal Kingdom ; poison and treia lent. 

15327. Newell* L M* Studies on the Morp)hology 
and Systematics of the Family Halarachnid® 
Oudemans 1906 (Acari, Parasitoidea). Bull. 
Bingham Oceanog. Soc., x (4), 1947, 235-266, 
tfs. i~^Cr-—Orthohalarachne n.g. Genotyy>c, O. 
attenuata (Banks, 1910) ; O. reflexa (Tubb, 1937), 
Lady Julia l^ercy Is., V. 

15328. Obenberger* J. De Generis Melobasis 
Cast, et Gory Speciebus novis. (Col. Bupr.). Sbornik 
entoni. odd. Zem. Museav Braze, xx, 1942, 99-106. — 
Describes some 18 new forms (species and varieties) 
from Australia. 

15329. Ochs* G» A Revision of the Australian 
Gyrinidae. Rec. Aust. Mus., xxii (2), 1949, 
171-199. -Describes the following new subgenera 
and spp. M acrogyrus Reg., 1882, Subg. Orectomimus 
Ochs, 1930 ; M. {().) durlingioni sp.n. Ravenshoe, 
N.Q. Subg. Tribolorninus nov. Orthotype, AI. (T.) 
reticulatiis Reg. Subg. Australogyrus nov. Ortho- 
type, M. (A.) oblongus Boisd. Subg. Clarkogyrus 
nov. Orthotype, M. reichei Aube. Subg. Tribo- 
logyrus nov. Orthotype, AI. (T.) australis Brulle. 
M. (T.) angustatus Reg. Subsp. metallescens nov. 
E. Australia. AT. (T.) finschi Ochs. Subsp. minor 
nov. Cape York TAnin., N.Q. Subg. Alegalogyrus 
nov. Orthotype, AT. (AT.) striolatus Guerin. Pre- 
viously known spp. are also redescribed, and a 
new sy)ecies, Gyrinus ahlwarthi, from New Guinea, 
is described. 

15330. Oldroyd, H. A Wingless Empid (Diptera) 
from Tasmania. Ent. AIo. Alag., Ixxxiv' (1015), 
1948, 278-279, tfs. 1-2. — Apterodromia n.g. Ortho- 
type, A. evansi n.sp. Tasmania. 

15331. Pasfield* G. Use of DDT for Thrips on 
Tomatoes in the Metropolitan Area. EfTt'ct on 
Incidence of Spotted Wilt. Agric. Gaz. A". 5. IP., 
lix (11), 1948, 604-605. 

15332. Paulian* R. Sur quelques Colt^optc^res 
coprophages recoltes par le Dr E. Mjoberg it 
Borneo et en Au.stralie. Rri'. franc. Ent., Paris, 
X, 1944, 64-75. 

15333. Rapp* W. F. (Jr.)* and Cooper, J. L. 

Check-list of Psychodida? of Asia and Australia. 
J. New York ent. Soc., liii, 1945, 211-217. 

15334. Rayment* T. Some Bees from the 
Victorian Alps. Viet. Nat., Melbourne. Ixv (8), 
1948, 201-202. 
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15335. Raymentf T. New Bees and Wasps — 
Part VIII. A New Species of Exoneura, with 
Notes on Other Reed-bees from the Grampians. 
Viet. Nat., Melbourne, Ixv (9), 1949, 208-212, 
tfs. 1-9. — E. simillima sp.n. ; E. obliterata 
(Ckll.), redescribes type o, and allotype, o ; E. 
froggatti Ckll. ; E. fultoni Ckll. ; E. montana 
Raym. New record for the State ; described from 
Maepherson Range ; N.S.W. ; Patonga Beach, 
in a stem of lantana ; E. roddiana Raym., new 
record for State ; described from Sydney, N.S.W. ; 
V. ; Grampians Range, 2, 250 ft. 

15336. Raymentt T* New Bees and Wa.sps — 
Part IX. Four Undescribed Species of Exoneura, 
with Notes on their Collection, and Description of 
New Parasites Discovered on the Genus. Viet. 
Nat., Melbourne, Ixv (11), 1949, 247-264, illustr. — 
E. apposita sp.n. Lane Cove, N.S.W. ; E. coneava 
sp.n, Brooklyn. N.S.W. : E. marjoriella sp.n. 
Brooklyn, N.S.W. ; E. variabilis sp.n. Narooma, 

N. S.W. ^ E. montana Raym., from lantana, 
Brooklyn, N.S.W. ; E. exeavata Ckll., from lantana 
stems, Brooklyn, N.S.W. ' Family Encyrtidae : 
Aphyeus asperithorax sp.n. Brooklyn, N.S.W., 
parasite of Exoneura in lantana stems. Acarid 
mites on Exoneura. 

15337. RaymenL T. New Bees and Wa.sps — 
Part X, Viet. Nat., Melbourne, Ixv (12), 1949, 
271-272. — Hylaeidae : Pachyprospis celmisies sp.n. 
Mt. Buffalo, V. Euryglossa catanii sp.n. Reed's 
Lookout, Mt. Buffalo, V. 

15338. Rehiif J. A* G. The Acridoid Family 
Eumastacida? (Orthoptera) . A Review of our 
Knowledge of its Components, Features and 
Systematics, with a Suggested New Classification 
of its Major Groups. Proc. Acad. Nat. Sci. Philad., 
C, 1948, 77^139, tfs. 1-13.— -Subfam. MorabincB 
nom. nov. for Callitala Sjostedt, 1921, genotype, 
C. major Sjostedt. Moraha Walker, 1870, genotype, 

M. serricornis Walk. Subfam. Biroellince C. Bolivar, 
1930, Biroella I. Bolivar, 1903. genotype, B. dispar 
I. Bol. 

15339. Roepke, W. The Genus Nyctemera 
Hiibner. Trans. R. ent. Soc. Lond., c (2), 1949, 
47-70, 2 pis., 14 tfs. — Nyctemera Hiibn., 1820, 
genotype, by subsequent designation, N. lacticinia 
Cramer. N. baulus baulus Boisd. N. Australia ; 
extra-limital. 

15340. Sabrosky, C. W. The Muscid Genus 
Ophyra in the Pacific Region (Diptera). Proc. 
Haw. Ent. Soc., 1948, xiii (3), 1949, 423-432.— 
Key to the species of the Pacific Region. Ophyra 
R.D. : regards Australophyra Malloch, 1923, as a 
synonym, and also Peronia R.D. 1830, which is 
preocc. by that of Fleming, 1822 (Mollusca). 

O. nigra (Wd.), 1830, from Q’land ; N. Territory ; 
extra-limital. O. chalcogaster (Wd.) from Q’land ; 

N. Territory ; extra-limital. Hydrotesa fusco- 
calyptrata Macq., note, Australia. 

15341. Schedlr K. E» Interressante und neue 
Scolytiden und Platypodiden aus der australischen 
Region. 79. Beitrag zur Morphologic und System- 
atik det' Scolytoidea. Mitt. Munch. Ent. Ges., 
xxxii (1), 1942, 162-201, 2 tfs. — Describes 14 
Australian species as new. 


15342. Schiirhofff P* N* Beitrage zur Kenntnis 
der Cetoniden (Col.) IX. Mitt. Munch. Ent. Ges., 
xxxii (1), 1942, 279-293. — Ischiopsopha scheini 

n.sp. Q. : Cape York. Chlorobapta goerlingi n.sp. 
W.A. : Marloo Station, Wurarga. 

15343. Schwarzt H. F. Stingless Bees (Meli- 
ponidae) of the Western Hemisphere. Bull. Amer. 
Mus. Nat. Hist., xc, 1948, xviii, 546, tfs. 1-87, 
pis. 1-8, tabs. 1-5. — Refers to Trigona carbonaria 
F.Sm. ; T. cassicB Ckll., Australian spp. 

15344. Seevers, C. H* New Genera and Species 
of Trichopseniinae from American and Australian 
Termite Nests (Coleoptera, Staphylinidae) . Pan- 
Pacific Ent., San Francisco, xxi, 1945, 63-72, 
5 figs. — Mastopsenius n.g. M. australis sp.n. 
Queensland. 

15345. Silvestrit F* Lepismatidarum (Thy- 
sanura) genus novum termitophilum ex Nova- 
Hollandia. Gen. Allatelura nov. Tijds. v. Ent., 
Ixxxviii, Feestbundel, 1946 (1947), 74-78, tfs. 1-ii. — 
Allatelura n.g. Orthotype. A. HUH sp.n. Kool- 
punyaba, N.T., from nest of Mastotermes darwin- 
iensis Frogg. 

15346. Smitht }* and Weddell, J* A* Banana 
Rust Thrips Control Experiment, 1948. Q'land 
Agric. J ., Ixviii (2), Feb. 1949, 82-85. — Scirtothrips 
signipennis Bagn. control by : DDT 2% ; BHC 
4%; Dust of DDT 1% and 1*5%. 

15347. Steel, W. O. On Australian Species of 
Creophilus (Coleoptera : Staphylinidae). Proc. 
Linn. Soc. N.S.W., Ixxiv (1-2), 1949, 57-61, tfs. 
1-9. — Redescribes the three known Australian 
species. 

15348. Straneo, S. L* Sui tipi del Pterostichini 
(Coleopt., Carabid.) Australian! della coUezione 
Ca.stelnau nel Museo Civico di Genova. Ann. Mus. 
Civ. Stor. nat., Genova, Ixi, 1941 (1943), 83-94. — 
Includes new forms from Australia. 

15349. Swan, D. C*, and Browning, T. O* 

The Black Field-Cricket {Gryllulus servillei Saussure) 
in South Australia. /. Dept. Agric. S.A., lii (7), 
Feb. 1949, 323-327, illustr. — This cricket swarms 
in some years in South Australia and may cause 
serious damage to pastures. An outline of its 
life-history and habits is given. It is shown to 
have a close association with black clay (rendzina) 
soils. Control measures advocated. 

16360. Theodor, O. Classification of the Old 
World Species of the Subfamily Phlebotominae 
(Diptera, Psychodidae) . Bull. Ent. Res., xxxix (1), 
May 1948, 85-116, pi. x-xi. — Phlebotomus subgenus 
Australophlebotomus nov. subg. Genotype, P. {A.) 
brevifilis Tonnoir. In the list of species of the genus 
Phlebotomus of the Old World, three spp. are cited 
from Australia. 

16361. Thompson, G. B. Notes on Species of 
the Genus Pectinopygus (s.l.) — (Mallophaga) . — IV. 
Ann. Mag. Nat. Hist., (11) xiv (113), May 1947 
(Feb. 1948), 317-327, pi. x, tfs. l-U.— Pectinopygus 
(Epipelicanus) australis sp.n. Host ; Pelecanus 
c. conspiciUatus Temminck, Australia, Victoria. 
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In the industrial field Professor Alexander 
has acted as adviser chiefly in connexion with 
paints, emulsions, soaps and detergents. His 
general field is that of colloid chemistry, 
surface chemistry and polymers; recently he 
has been concerned with the surface activity 
of substances on their microbiological and drug 
action. At the time of his appointment he was 
Assistant Director of Research in the Depart- 
ment of Colloid Science in the University of 
Cambridge. 

Chemical Engineering: J. P. Baxter 

Professor J. P. Baxter, O.B.E., B.Sc., Ph.D. 
(Birmingham), was awarded the Fraiikland 
Medal for investigations in Mechanical Engin- 
eering and Chemistry carried out in the Uni- 
versity of Birmingham in 1925-28 as Priestley 
Research Scholar and James Watt Research 
Fellow. In 1928 he joined the research staff 
of the General Chemicals Division of Imperial 
Chemical Industries Ltd. and became Director 
of the Division in 1945. He was connected 
with the development of chemical products 
such as polyvinylchloride, ‘gammexane’, and 
organic fluorine compounds. In 1944, after 
research upon chemical warfare problems, and 
collaboration in the chemical side of the British 
atomic energy programme, he joined the 
American team at Oak Ridge and remained 
there until after the war. He was awarded the 
O.B.E. in 1945. 

Registrar 

Mr. J. C. Webb, M.Sc. (Wales), prior to 
coming to Australia, was engaged in lecturing 
and research in the University of Wales. Since 
1946 he has been Head of the Mining Engineer- 
ing Department of the Department of Technical 
Education in N.S.W. and has organized the 
new courses of mining instruction in centres 
of the State. In this capacity he w'as respon- 
sible for the establishment of the degree course 
in Coal Mining Engineering, together with a 
scholarship scheme for assistance to students. 
He has taken an active part in the organization 
of the social and sporting activities of the 
University. 

Technical Education Advisory Council 

A State Technical Education Advisory 
Council has been set up under the Technical 
Education and N.S.W. University of Technology 
Act, 1949. The Council will advise the Minister 
for Education on the provision and conduct of 
technical education in the State, having regard 
to the needs of the community, industry and 
commerce, and the co-ordination of the func- 
tions of the Department of Technical Education, 
the University of Sydney, the N.S.W. TJniversity 
of Technology, and other bodies concerned with 
education. 

Members of the Advisory Council are: 

A. Denning, Director of the University of Tech- 
nology and Director of the Department of 
Technical Education, to be Chairman of 
the Council. 


C. W. Anderson, President of the Labour 
Council of N.S.W. 

S. E. Barrett, of the Granville Technical Educa- 

tion Advisory Committee. 

F. S. Bradhurst, President of the Food Tech- 
nology Association. 

L. G. Burke, General President of the Wheat 
Growers’ Union. 

D. C. Campbell, of the Wool Advisory Com- 
mittee. 

W. E. Clegg, of the Metal Trades Employers’ 
Association. 

N. A. Esserman, Chief of the C.S.I.R.O. Division 
of Metrology, representing the Institute of 
Physics, Australian Branch. N.S.W. 
Division. 

H. G. Ferrier, President of the Metal Trades 
Employers’ Association. 

R. C. Gibson, General President of the Primary 
Producers* Union. 

R. C. Harrison, President of the Technical 
Teachers’ Association. 

J. Hooke, representing trades union interests. 

R. P. Hooper, of the Broken Hill Technical 
College Advisory Committee. 

J. H. Kaye, of the Technical Teachers’ Associa- 
tion. 

J. D. Kenny, of the Labour Council of N.S.W. 

W. G. Kett, of the Board of Optometrical Regis- 
tration and the Sydney Chamber of Com- 
merce. 

E. Langker, Pi-esident of the Royal Art Society. 

J. G. McKenzie, Director-General of Education. 

D. MeVey, of the Chamber of Manufactures. 

J. K. MacDougall, of the Newcastle Technical 

College Advisory Committee. 

R. W. Mackay, Chief Electrical Engineer of the 
N.S.W. Government Railways. 

D. M. Myers, Professor of Electrical Engineer- 
ing in the University of Sydney. 

J. D. Norgard, of the Wollongong Technical 
Education District Council. 

W. Scott, President of the Commonwealth Insti- 
tute of Accountants. 

A. J. Stone, President of the Diplomates Section 
of the Sydney Technical College Engineer- 
ing Association. 

J. Tainsh, Senior Assistant Director of the 
Department of Technical Education. , 

T. H. Upton, President of the Metropolitan 
Water, Sewerage and Drainage Board. 

Miss B. S. K. Vines, of the Technical Teachers’ 
Association. 

C. Watt, of the Public Service Board. 

F. Wilson, President of the Building Industry 

Congress. 


News 


‘Australian Journal of Applied Science’ 

The Editorial Advisory Committee of the 
newly established Australian Journal of Applied 
Science comprises S, A. Clarke, C.S.I.R.O. 
Division of Forest Products; F. G. Lennox, 
C.S.I.R.O. Wool Textile Research Laboratories; 
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’ B. Lewis. Kodak Pty. Ltd., Melbourne; C. E. 
Moorhouse, Professor of Electrical Engineering, 
Melbourne; L. H. Smith, National Gas Associa- 
tion of Australia, Melbourne. The Editor is 
Dr. N. S. Noble. The Journal, which is one of 
the series now issued by the C.S.l.R.O. (314 
Albert Street, East Melbourne, C.2, Victoria), 
will be issued quarterly, at a subscription rate 
of £1. 10,9. a year. The first issue is dated 
March 1950. 

Nuffield Foundation Dominion Travelling 
Fellowships 

Nuffield Foundation Travelling Fellowships 
available to Australian graduates in 1951 will 
be: three Fellowships in Medicine, two Fellow- 
ships in the Natural Sciences, one Fellowship 
in the Humapities, one Fellowship in the Social 
Sciences. The purpose of the Fellowships is 
to enable Australian graduates of outstanding 
ability to gain experience and training in the 
United Kingdom in their chosen fields, and to 
make contact there with scholars working in 
those fields, with a view to the Fellows’ cnjuip- 
ping themselves to take up senior posts in 
research and teaching in Australia. The 
Fellowships are intended for men or women 
of first-rate intellectual and personal qualities, 
whq have already shown unusual capacity to 
advance knowledge and teaching in one of the 
fields concerned. Candidates must be Aus- 
tralian nationals, norihally between the ages 
of 25 and 35 years, and must be university 
graduates holding, preferably, a Master’s or 
Doctor’s degree, and having subsequently had 
a year or more of teaching or research experi- 
ence on the staff of a university or comparable 
institution. 

A Fellowship will normally be tenable for 
one year, but in exceptional cases may be 
extended for a further period of a few months. 
The Fellowship will provide for return travel- 
ling expenses of a Fellow between his home 
residence and the United Kingdom and, if he 
is married, similar expenses for his wife. An 
adequate allowance will be made for the 
Fellow’s living and travelling expenses in the 
United Kingdom and for his academic fees, 
books and other incidental expenses, as well 
as a personal allowance. The total value of 
an award, including all travelling expenses, 
varies with needs and family responsibilities 
of the holder, but will in no case be less than 
£900. 

A Fellow will be expected to resume residence 
in Australia on the completion of the Fellow- 
ship. Except with the express permission of 
the Trustees of the Foundation, a Fellow may 
not hold any other award concurrently with 
the Fellowship. A Fellow will be required to 
carry out, at centres approved by the Trustees 
of the Foundation, a programme of research 
work and training, similarly approved. Other 
work, paid of unpaid, may not be undertaken 
without the permission of the Trustees. During 
the tenure of the Fellowship a Fellow will 


not normally be permitted to prepare specifi- 
cally for, or to take, examinations for higher 
degrees or diplomas awarded by bodies in the 
United Kingdom. 

Applications for Fellowships to begin in 
1951 should be submitted not later than 
1 November 1950, to the Secretary, Nuffield 
Foundation Australian Advisory Committee, 
c/- The Australian National University, Can- 
berra, A.C.T., from whom further particulars 
and copies of the form of application may be 
obtained. 

West Australian Geological Club 

At a meeting held on 31 July 1950, at the 
Geology Department, University of Western 
Australia, a decision was reached to form a 
club for the promotion of geological lectures, 
discussions and social events, to be styled the 
‘West Australian Geological Club’. Professor 
R. T. Prider was elected President and Dr. R. 
W. Fairbridge, Secretary. For the time being 
it was decided to keep .meetings as informal 
as possible and to dispense with a constitution 
and subscriptions. At the first meeting an 
interesting talk on Alpine Nappes was given 
by Dr. Briinnschweiler, a graduate of Zurich, 
now with the Bureau of Mineral Resources. It 
was followed by a lively discussion. It is hoped 
that Dr. J. Tuzo Wilson, from Canada, will 
speak on geophysics at the next meeting. 

International Union of Crystallography 

The Second General Assembly and Inter- 
national Congress of the International Union of 
Crystallography will be held in Stockholm, 
Sweden, from 27 June to 3 July 1951. A local 
committee has been established in Stockholm 
under the chairmanship of A. Westgren, Vice- 
President of the Union, with F. E. Wickman 
as Secretary. Delegates to the General 
Assembly, which will be concerned with the 
formal business of the Union, will be nominated 
by the National Committees. (The Australian 
National Research Council has confirmed the 
nomination of A. L. G. Rees as Australian 
Delegate to the Assembly.) Crystallographers 
throughout the world are, however, cordially 
invited to attend the International Congress. 

The programme of the Congress has not yet 
been decided in detail, but it will probably 
be arranged to include the following topics: 

1. Instruments and Measurements. 

2. New Developments in Structure Deter- 

mination. 

3. Alloy Structures. 

4. Inorganic and Mineral Structures. 

5. Organic Structures. 

6. Proteins and Related Structures. 

7. Random and Deformed Structures. 

8. Ferro-electrics. 

9. Morphology, Synthesis, etc. 

10. Miscellaneous. 

Offers of papers for consideration by the Pro- 
gramme Committee and suggestions for addi- 
tional topics are cordially invited by the 
Executive Committee of the Union. 
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Further information may be obtained from 
Dr. R. I. Garrod, Defence Research Labora- 
tories, Private Bag No. 4, P.O., Ascot Vale, W.2, 
Victoria. 

Royal Society of N.S.W. 

The Society's Medal, which is awarded to a 
member of the Society for a meritorious con- 
tribution to the advancement of science (which 
may include the administration of scientific 
endeavour) has been awarded for the year 1949 
to Professor A. P. Elkin, in recognition of his 
services to the Society and his valuable con- 
tributions to the field of Anthropological 
Science. 

Lysenko Papers in English 

A collection of the basic papers by the Soviet 
geneticist, Trofim D. Lysenko, has been trans- 
lated into English for publication by Consult- 
ants Bureau (153 West 33 Street, New York 1) 
under the title, Lysenko- -The Practical Agro- 
biologist. The publication is on a limited, pre- 
subscription basis, at $12.50. Section titles are: 

The Theoretical Foundation.s of Vernalization. 

Selection and Theory of Stage Development of 
I'lant.s. 

Intra-Variety (''ro.ssbretiding of Self-pollinating 
Plants. 

Two Trends in tJenetics. 

Intra-Variety Cros.sbreeding and the Mendelian 
‘Daw’ of Segregation. 

Ment()j-.s — A iMore i’oLcnt Mcan.s of Selection. 

The Miohurin Theory — The Basis of Seed 
Growing. 

Methods of Controlling Plant Organisms. 

New Achievements in the Control of Native 
I’lants. 

Organi.sm and Environinent. 

Natural Sclectioji and Intra-Spccie.s (.Competition. 

( JcTiet ics. 

Experimental Sowing of Forest Belts in Clusters. 

Russian Journals of Chemistry 

Complete English translations of the Journal 
of General Chemistry of the and of 

the Journal of Applied Chemistry of the 
V.S.S.H. are now available from Consultants 
Bureau, 153 West 33 Street. New York 1, N.Y., 
U.S.A. All of the 1949 issues of the Journal 
of General Chemistry were translated and 
published by June 1950, and translations 
of later issues will appear eight weeks after 
their receipt in the United States. The annual 
subscription is $95.00. Translations of the 
Journal of Applied Chemistry will commence 
with the issue of January 1950, and will appear 
seven weeks after receipt in the United States. 
The annual subscription is $80.00. 

Pacific Science Council 

Following a decision made at the Seventh 
Pacific Science Congress held in New Zealai\d 
last year, there has now been established a 
permanent secretariat to maintain the activities 
of the Pacific Science Council between con- 
gresses. The office of the Secretariat will be 
at the Bishop Museum, Honolulu 17, Hawaii. 
The Executive Secretary is Loring G. Hudson. 
The Assistant Secretary is Miss Brenda Bishop, 
of Auckland. 


A Standing Committee of Pacific Plant Areas 
is being constituted, to undertake a programme 
based upon recommendations made at the 
Seventh Pacific Science Congress and other 
matters that may arise before the Eighth Con- 
gress. It is proposed to extend the series of 
plant distribution maps begun by H. J. Lam. 
Those who have as yet accepted membership 
of the Committee are: E. D. Merrill, Arnold 
Arboretum, U.S.A. ; H. J. Lam, Leiden, Holland; 
C. SkottshfTg, Stockholm, Sweden; Sir Edwarii 
Salisbury, Kew, England; Pierre Dansereau, 
Montreal, Canada; N. A. Burges, Sydney, Aus- 
tralia; F. R. Fosherg, Washington, U.S.A.; G. 
M. Smith, Stanford, U.S.A. The Chairman is 
Dr. W. R. B. Oliver, 20 Ventnour St., Seatoun, 
Wellington. N.Z. 

A Standing Committee on Crop Improvement 
in the Pacific Area has been appointed as fol- 
lows: H. Kihara, Kyoto, .Japan; W. H. Jack, 
Sinpipore; C. v. D. Giessen, Buit.mzorg, Indo- 
nesia; Nemesio Mendiola, Manila, Philippines; 
Otto H. Frankel, Christchurch, N.Z.; H. C. 
Trumhle, Adelaide, S.A.: T. Paltridge, Bris- 
bane, Queensland; G. W. Rohinson, Bangor, 
Wales; P. O. Ripley, Ottawa, Canada; E. S. 
Archibald, Ottawa, (’anada; L. K. Kirk, F.A.O., 
Washington, U.S.A.; H. H. Warner, Honolulu, 
Hawaii; V. K. Roswell. Rurean of Plant Indus- 
try, U.S.A.; C. K. Pemberton, Honolulu, Hawaii. 
The Chairman is Dr. K. C. Ain hter, Pineapple 
Research Institute of Hawaii, Box 3166, 
Honolulu 2, Hawaii. 

The Hon. Secretai-y of the New Zealand 
Grassland Association, S. H. Saxby, Box 3004, 
Wellington, N.Z., advises that the Proceedings 
of the Association’s Eleventii Conference are 
available. They comprise about 230 pages 
octavo and are piiced at 15.v. N.Z. currency. 

South Pacific Commission 

The Research Council of the South Pacific 
Commission met in Sydney in tlie second 
and third weeks of Augnst 1950, at the Uni- 
versity of Sydney. The meeting was to he 
attended by the four Permanent Members* of 
the Council and the fifteen Associate Members. t 
Observers from some international bodies and 
various scientific institutions were also present. 

Centenary of the Royal Meteorological 
Society 

On 3 April 1850, at a house near Aylesbury 
in Buckinghamshire, three Fellows of the 

* D. (t. M. Baas Becking. Deputy Chiiirninn ; 
E. M.assal, ATernber for Health ; H. G. MacMillan, 
Member for Economic Developioent ; H. E. Maude. 
Member for Social Development. Secretarv i^ir 
Peter Buck. 

t Health ; J. M. Cruikshank, J. A. C Grav J C 
Lepdell. J. T. Gunther, M. E. J. M. Heckenroth.' 

Economic Development ; P. Bugnicourt .T G 
Crawft)rd, D. R. Eden, B. E. V. Parham’, K A.' 
Ryerson. 

Social Development : E. de Bruvn, M. Grangi^, 
P. J. Grattan. W. C. Groves. H. Hayden. 
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Royal Society and seven from the Royal Astro- 
nomical Society met together and decided to 
form a Society for the Study of Meteorology. 
The first Secretary, James Glaisher, was respon- 
sible for the establishment and administration 
of the required network of observing stations. 
He himself ascended in a meteorological 
balloon — unlike the practice of today — and is 
said to have reached^ a height of six miles 
taking measurements before lack of oxygen 
stopped him. He was succeeded by W. Marriott, 
whose Hints to Meteorol^ical Observers pro- 
vided the first authority of its kind. The 
Government Weather Service was instituted 
in 1853. 

The present membership of the Society is 
more than 1500. Its President is Sir Robert 
Watson-Watt, of radar fame. The centenary 
celebrations centred at the Clarendon Labora- 
tory, Oxford, and then transferred to the 
Imperial College of Science and Technology at 
Kensington, where a symposium on Atmos- 
pheric Turbulence was held. An extraordinary 
feature of meteorology is that, perhaps more 
than any branch of science, it breaks down 
national barriers between its practitioners, 
from very necessity. Scientists from all 
countries of Western Europe contribute to the 
publications and take part in the activities of 
the Royal Meteorological Society. 

Insecticidal Fogs 

Investigations are being made by the 
C.S.T.R.O. Division of Animal Health and 
Production upon the possibility of using fogs 
containing B.H.C., D.D.T., and other insecti- 
cides, instead of using swim dips or power 
sprays for the control of ectoparasites of sheep. 
Disadvantages of swim dips include the fouling 
of the dipping fluid; and the risk of infection 
immediately after shearing requires that 
another muster be made. On the other hand, 
the wool becomes stained and reduced in value 
if sheep in long wool are dipped. 

The fog treatment used in the trials consider- 
ably reduced the number of adult parasites in 
shorn sheep. Its effect persisted long enough 
to destroy young forms emerging from eggs 
and pupae. It failed to give reasonable control 
of parasites in unshorn sheep. The treatment 
may be applied immediately after shearing 
and seems likely to be as effective as the 
methods now in use. The fog was produced 
by an American fog-making machine developed 
during the war to cover the movement of 
troops. Further work is to be undertaken 
before definite recommendations are made. 

Crayfish Industry of Western Australia 

The Western Australian crayfish industry, 
which grew rapidly during the war to an 
annual catch of more than a million pounds 
weight, represents about one-third of the fish 
production of the west. The catch is chiefly 
taken in the Abrolhos Group (corAl Iplands and 
reefs some 50 miles in extent, lying about 
40 miles off the coast near Geraldton), the 


other areas fished being coastal waters west 
and north of Fremantle and off Dongara and 
Geraldton. 

C.S.I.R.O. survey {Bulletin 247, 1950) has 
established that there seems little danger of 
permanent depletion of the fishing grounds, 
although they may be temporarily overfished. 
It appears that the crayfish stocks are main- 
tained by larvae hatched from eggs carried by 
females from large areas of coastal waters 
which are at present inaccessible to fishermen. 

Wool Biology 

There has been a tendency to doubt the 
economic soundness of fine-woolled Merino 
sheep in ai eas of high carrying capacity, where 
pasture improvement is possible, in spite of 
the post-war high prices for fine wool. The 
C.S.I.R.O. Wool Biology Laboratory, Sydney, 
has undertaken comparative laboratory tests 
of four breeds of sheep under liberal feeding. 
The breeds comprise Merinos, as fine-wool 
producers; Lincolns, at the other extreme, 
used mainly for meat production; Corriedale 
and Polwarth, which are intermediate, dual- 
purpose types genetically related to the Merino 
and the Lincoln. 

All sheep were individually fed with as much 
water as they could drink and as much food 
as they could eat — the consumption of both 
being measured. The standard ration used was 
richei’ than highly improved pasture and good 
enough to allow all bieeds to make their best 
wool growth. Results are summarized as 
follows: 

Corrie- 

Lincoln dale Polwarth Merino 


1. Feeding .. 100 106 130 141 

2. Wool 16-12i 17-10 l3i-8 12-7 

3. Fleece 32/36.S 50/56s 56/.5Ss 70s 

4. Fibre 10 000 20 000 33 000 49 000 

Surface ... 11 J 11 10 11 J 

6. Value 2/6 4/6 6/- S/- 

7. Return £210 £40,5 £543 £677 


1. Number of sheep supported in fat con- 
dition by the same amount of food. 

2. Wool production in pounds per head ; 
greasy and clean scoured respectively. 

3. Quality number by fleece analysis. The 
Lincolns were slightly finer than their 
type; the other slightly stronger than 
their type. 

4. Fibre population per square inch. Lincoln 
fibres showed greatest variation in thick- 
ness within the staple, Merinos least. Both 
Lincoln and Corriedale fleeces contained a 
proportion of ‘medullated' or ‘hairy' fibres 
which were absent from the other two. 
The Merinos produced by far the whitest 
and most attractive fleeces; the others 
showing discoloration, especially in warm, * 
humid weather. 

5. Body surface area in square feet. The 
Merinos, though much smaller in size and 
weight than the Lincolns, have a great 
wool-produclhg skin area because of the 
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many tiny wrinkles — which may be seen 
only when the wool is clipped closely. 

6. Value of whole fleece, on a greasy basis, 
per pound. 

7. Wool return foj- a given value of experi- 
mental fodder. The lower clean-wool weight 
per sheep with the Merino is largely offset 
by the smaller food consumption ; the 
higher value of the fine wool per pound 
gives the Merino a threefold advantage 
over the Lincoln. 

Field tests will check the pasture equivalent 
of these experimental-fodder results. The com- 
parison is, of couise, in terms of wool pro- 
duction alone, without taking in:o account the 
return from mutton and fat Iambs. The 
investigation is a part of research into the 
main genetical and physiological differences 
between various kinds of sheep, with the inten- 
tion of guiding selection to suit environment 
or market. 

Hydraulics Research, D.S.l.R. 

The Hydraulics Research Organization of 
(he British D.S.l.R. was set up in 1947; its 
Director is Sir Claude Iiiglis. Pending the 
establishment of a research station, the work 
of the Organization has been done largely by 
arrangement with the National Physical 
Laboratory and the universities. A site for 
the Hydraulics Research Station lias now been 
determined on the Oxford bank of the River 
Thames, upstream from Wallingford Bridge, 
13 miles from Oxford and 16 miles from 
Reading. It comprises an estate of 90 acres, 
with a large manor house which will be used 
for offices, library and amenities. Additional 
trees and shrubs are to be planted to protect 
open-aii’ models and to act generally as wind- 
breaks. The station will include an open-air 
wave tank, 250 feet long by 160 feet wide, 
30/ inches deep, for the study of problems in 
waves and in coast erosion. There will be a 
flume five feet wide and 350 feet long, and a 
flow channel 12 feet wide and 350 feet long. 
The station is to be occupied in the spring of 
1951. 

The Organization has been investigating 
problems of the estuary of the River Forth, 
with the aid of a model installed in the 
Hydraulics Laboratory at Teddington. The 
major questions have been the effect upon the 
regime of the e.stuary which would be caused 
by the construction of embankments to enclose 
lagoons into which dredged material would be 
(lumped for reclamation; of piers of the pro- 
posed Forth road bridge; of dredging round 
the Bearner Rock to a (iepth of 45 feet; of 
removing the Rock to the same level; and of 
extending the south arm of the Rosyth Dock- 
yard. The reproduction of silting in the model 
has proved difficult owing to the low value of 
Reynold’s number, so that silting investigations 
have had to be based largely on the past 
history of the estuary and an analysis of tidal 
currents. 


A model is also being used for investigation 
of changes in the bed of the estuary of the 
Wyre, Morecambe Bay. Echo-soundings in 
1948 and 1949 showed rapid movement of the 
deep channel across the estuary; more rapid 
than could be achieved in materials available 
for the bed of the model. For the models of 
the Thames and Severn estuaries, an air 
chamber has been designed tcl create tidal flow 
by pneumatic pressure. The (jesired input tide 
curve is marked on moving chart paper; the 
differences from the levels acTileved are cleter- 
mined by an optical systc'm and photo-electric 
cells; the error signal so obtained acts as an 
electrical voltage to drive a split-field motor 
which operates the controlling butterfly valve 
through a servo-mechanism. Hunting s over- 
come by abiding a signal proportional to the 
first derivative of the error signal. 

Building Research Congress 

A comprehensive congress — the first of its 
kind — to review the rapid developments made 
in building science in recent years, is to be 
held in London. 11-20 September 1951. This is, 
of course, during the Festival of Britain. The 
congress is sponsored by the learned societies 
and professional institutions and by govern- 
ment departments, with the support of repre- 
sentative industrial federations. The central 
organization is being provided by the D.S.l.R. 
The congress will be run in three divisions, 
which will hold concurrent meetings. Various 
visits are being arranged. 

Papers are invited from research woikers in 
other countries. Suggested subjects include: 
effects of climate; lighting; acoustics; special- 
purpose problems; mechanization of building 
operations; structural design; soil mechanici^; 
effects of climate upon durability of materials; 
burnt clay products; quarry mechanization; 
quality control. Communications should be 
sent to the Organizing Secretary, Building 
Research Congress 1951, Building Research 
Station, Bucknalls Lane. Gariiston. Watford, 
Herts., England. 

Australian National University 

/n th(^ two years since plans were worked out 
by the Academic Advisory Council from 
England and the Interim Council in Canbeira, 
the project of the National University has 
developed at a greater rate than was antici- 
pated. In the Research School of Physical 
Sciences, Professor Marcus Oliphant has been 
appointed Director and E. W. Titterton has 
been appointed to a chair; both will ho working 
in Canberra before the end of 1950. In the 
John Curtin School of Medical Researcli, tw'o 
of the professors are at work in Melbourne and 
the third in London. Three chairs in the 
School of Pacific Studies have been filled— 
Professors Crocker and Nadel will be in Can- 
berra by the end of 1950, and Professor 
Davidson will arrive early in 1951. In the 
School of Social Studies, Professor Sawer has 
been appointed and another appointment is 
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about to be made. Readers have been appointed 
in Political Science and Economic Statistics. 

There are now fifteen Fellows of the National 
University. Fifty-six scholarships have been 
awarded. Fellows and scholars are engaged in 
work either abroad or in Australia. University 
House, the residential college, is partly con- 
structed, and a beginning has been made on a 
housing project. • Construction of the Physics 
Laboratory has begun and plans have been 
completed and approved for the Medical 
Laboratory. The Medical Laboratory will pro- 
vide tor research in pathology, physiology, 
chemistry, biochemistry, biophysics and micro- 
biology. 

N.S.W. University of Technology 

The foundation stone of the New South Wales 
University , of Technology was set by the 
Governor of the State, Lieut.-General John 
Northcott, C.B., M.V.O., on 25 February 1950. 
The Premier of N.S.W. unveiled a tablet com- 
memorating the incorporation of the University 
by Act of Parliament. The Prime Minister of 
Australia was represented by the Minister for 
Defence. Other representatives present included 
the High Commissioner for the United King- 
dom, the Minister of the Philippines, the 
Consul-General for Switzerland, the Chief 
Justice of N.S.W., and heads of churches. 

The Australian National University was 
represented by the Chairman of the Interim 
Council (Professor R. C. Mills) and the Vice- 
(:!hancellor (Professor D. B. Copland). The Uni- 
versity of Sydney was represented by the 
Chancellor (Sir Charles Bickerton Blackburn), 
the Deputy Chancellor (Mr. Justice E. D. 
Roper) and the Vice-Chancellor (Professor S. 
H. Roberts). The University of Melbourne was 
represented by the Vice-Chancellor (Sir John 
Medley), the University of Western Australia 
by the Vice-Chaiicellor (Professor G. A. Currie), 
the University of Queensland by the President 
of the Professorial Board (Professor J. J. 
Stable), the University of Tasmania by the 
Vice-Chancellor (Pi’ofessor T. Hytten). 

It was announced that the Nuffield Founda- 
tion had provided a grant for a Nuffield Re- 
search Professorship in Mechanical Engineer- 
ing, from a total grant of £31,250 over ten 
years. This is the first occasion on which 
the Nuffield Foundation has endowed a research 
professorship outside of the British Isles. A 
sum of £15,000 has also been provided by the 
mining companies of Broken Hill towards the 
provision of senior staff in the subject of 
Mining Engineering. 

Sydney University Centenary 

The Centenary Celebrations of the University 
of Sydney commenced on 7 June 1950 with 
a public meeting in the Town Hall, Sydney. 
In the presence of the State Governor, the 
Lord Mayor presided. It was announced that 
the Unit^erslty, at the beginning of the current 
year, had realized all available funds and gone 
£210,000 heyond; that this deficit would be 


increased by £200,000 during the year with 
drastically restricted activities, but would be 
increased by a further £250,000 a year if return 
to pre-war standards and normal development 
were allowed — a total deficit of over £660,000 
for the current year and £450,000 annually 
thereafter. A target of £10,000,000 endowment 
is an aim of the (Centenary appeal. 

The Director of the Celebrations, R. G. 
Clark, was appointed in January 1950 and has 
established an organization which comprises 
a series of committees and sub-committees 
functioning among the various groups inter- 
ested in the University. Much of the initiative 
will come from these groups, co-ordinated by 
the Director. The (Celebrations will extend over 
the three years, 1950-1951-1952, marking the 
successive stages of the birth of the University 
a hundred years ago. In October of 1950 it is 
intended to commemorate the introduction of 
the Act of Incorporation, and in 1951 to mark 
the Royal Assent thereto. 

In 1950 the Celebrations will dwell upon the 
historical and traditional aspects of the Uni- 
versity. In 1951 they will move to its practical 
functioning, making the public more aware of 
the service it renders. Aspects of research will 
be brought to the notice of the people througli 
various media. In 1952 the climax will be cele- 
brated in the usual manner of inviting repre- 
sentatives of sister institutions and holding 
sectional reunions and other special functions. 

The Societies 

Royal Society of Neiu South Wales 

July: F. I*. Dwyer, N. A. Gibson and E. C. 

Gyarfas, The chemistry of o.smium, V. 
The redox poteiiLials of the tris-2 : 2'- 
dii)yriclyl osmium-Jl/lIl and tris-o- 
phenanthroline o.smium-ll /111 couples; 
VI. The use of tris-o-phenanthrolinc 
o.sniiuin-Jl perchlorate as an intt'rnal 
redox indica tor. 

A. R. f'cnfold and F. R. Morrison, The 
o.s.stuitial oil of Bacfkea (.reiiulat a De 
Candolh', 

A. J. Dainl)€*th, Heard Island — Geograi)hy 
and glaciology. 

A. J. Lambeth (lecture), Heard Island. 

Clarke Memorial Lecture (20 .Inly 1!»50): 
F. VV. Whitehou.se, The (’arnbrian Reriod 
in Australia. 

Royal Society of Tasmania 

August : R. Hope-Johnstone, A trip t(^ Lake 
Redder. 

R. Hope-Johnstone, Tasmanian archi- 
teelural studies. 

Royal Society of Victoria 

July: E. D. Gill, Revision of McCoy’s Frodromus 
types from the Lilydale and Killara dis- 
tricts, Victoria. 

Susanne Ja. Duigan, Australian Tertiary 
plants. 

Isabel C. Cookson (lecture), Some fossil 
plants In the brown coal of Yallourn. 
Royal Society of South Australia 

July ; H. K. Pry, Aboriginal social sy.stems. 

F. M. Angel, Notes on Lepidoptera from 
the Northern Territory of Australia, with 
descriptions of new species. 

August : T. H. John.ston and P. M. Mawson, 
Additional nematodes from Australian 
fish. 

D. King, Geology of the Pidinga Area, 
Eyre Peninsula, S.A. 

Royal Society of Western Australia 

July: J. Shearer (presidential address), Some 
optical properties of concave mirrors 
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and their apidieation to the X-ray micro- 
scope. 

August : Professor T-.ily Newton (lecture). The 
production of agar in Britain during 
World War II. 

Papua and New Guinea t^icivnlific Hocieiy 

August ; W. C!()ttreII-Dorrner (Director of Agri- 
culture). Film.s of Malaya. 

Institute of Physics, Australian Branch, N.S.W 
Division 

June : N. F. Astbury, Some aspects of anisotropy 
in silicon-iron sheets. 

July: W. Paplehorn, Nuclear forces. 

August : J. F. Pearse, The i)hysi(‘.al effects of 
extremely high pressures. 

Medical Sciences Cluh of South Australia 

May : N. Atkinson, r)I)sorvations on recent bac- 
teriological and viral work being done 
abroad. 

June : T. W. Quinlan-Watson, Phosphorylation. 

P. Silby, Farbonic anhydrasc in plants. 
J\ily : S. MacLean, Staphylococcal bacteriophages. 
Mrs. Llewellyn, Th(‘ adaptation of bacteria 
to anti -bacterial subslance.s. 

August : Sir Howard Florey, Medical research 
and the John (hirtin School of Medi- 
cine. 

^'ictorian Institute of Patholoyy and Experimental 
Medicine 

July; T. F. T.iOvvo, Congestion in cardiac failure. 

J. D. ITicks and 10. L. French, infective 
I'rocesse.s in Hodgkin’s disease. 

J. B. (hirtis. Rapid serial carotid angio- 
graphy. 

1. Heinz (<l<'tnonst rat ion ), A c<n7iph'x tera- 
trorna. 


The Journals 

Australian douriial of Scientific Ji'tscarch. Series 


B : Biological Sciences. Volume ^!. 

No. 1, Fel)ruary D)."»0 

A. B. Wardrop and II.. E. Dadswell, The nature 
of reaction wood. If. The cell wall organ- 
ization of conii)rcssion wftod tracheid.s . . 1 

J. C. Wood and i'ainela M. Sibly, The distribu- 
tion of zinc in oat plants 14 

W. Joklik, Studies »)ii the nitrate reductase' of 

EsrherichiacoU in the cell-free state . . 28 

M. B. J. Salton. The l)acterieidal lU'opt'rties of 

certain cationic deierge'nts 4r) 

M, F. Day, The histology t)f a ver.\- large irisecl. 

M acrojiancsthia rhinoccrus San.ss. ( Blat- 
tidae) fil 

D. F. Waterhouse, Studi(\s of the physiok»gy 

and toxicology of blowflies, XIV. The 
composition, formation, and fate f)f the 
granules in the malphigian tubules of 

Lucilia tutprina larvae 7<> 

I. M. Thomas. The reactions of mosriuito larvae 

to regular rcpt'tii ion.s of shadows as stimuli 112, 

V. Wynn and C. Rogers. Observations on the 

behavitnir of protein in paper partition 
c b ro n i a t og r a p h y 124 

No. 2. May 19 50 

Isal)el C. (.k)okson and Suzanne L. Duigan, 
Fossil Banksieac from Yallourn, Victoria, 
with notes on the morphology and anatomy 

of living species \ in:> 

Isabel C. (7'ook.son. Fo.ssil pollen grains of Pro- 
taceous tyi)c from Tertiary dept>sits in 
Australia 1(>G 

E. A. Cornish, The influence of rainfall on the 

yield of wlieat in South Australia . . . . ITS 

A, M. Olsen and W. J. Scf)tt. The enumeration 
of heated bacterial .spores, I. Experiments 
with Clostridinni botulinum and other 
siieeies of Clostridium 219 

W. (1. Murrell, A. M. Olsen and W. J. Scott. 

The enumeration of heated bacterial spores, 

II. Experiments with Ba(dJlus speeies . , 234 

Marian liazarus. The respiratory meehanism of 

helminths 24 5 

V. Massey and ,W. P. Rogers. The Intermediary 
metabolism of nematode parasites, I. The 
general reactions of the tricarboxylic, acid 
cycle 251 


Australian Journal of Applied Science. Volume. 1. 


No. 1, March 1950 — 

H. Cr. Higgins and K. F. Plomley, Rheological 
changes in gel formation in adhesive 

systems 1 

R. S. T. Kingston, The mechanical pr()perties 
of red tulip oak. Agyrodendron peralatuni 

(Bail.) C. T. White 21 

L. K. Dalton. Tannin-formaldehyde resins as 

adhesives for wood 54 

P. M. Aitchison, An eb'ct ro-deposited surface 

roughness standard 71 

P. M. Aitcljison and R. E. Aitchison, Two 
improved methods of graticule production 

using evaporated metal films 75 

L. C. iiobbie, Investigations into tropk; proofing 
of electrical materials, 194.3-40, 1. The 
r»roteetion of eleidronic equipment for use 

under humid tropical conditions 80 

J. S. Dryden and J*. T. Wilson, Investigation.s 
into tropic pruoling of electrical materials, 

194 3-40, II. The influence of mois me on 

iri.su lating materials . . 9 7 

Ji. J. Meakins. Joan W. Mulley and Vivienne 
if (Churchward, investigations into tropic 
proofing of electrical materials, 1 94 3-40, 
ill. Some experiments on the appliiation 


of organosilicon to glass and cerami':- .. 113 
R. J. Meakins, Investigations into tropic 
proofing of electrical materials. 1 943-46, 

IV. The treiitment of glass and steatite 


ceramic with quaternary ammonium com- 
pounds 120 

V. The corro.sion of coftper wire at D.C. 

ixitential in contact with (‘Icidrical insu- 
lating materials 128 


Australian Journal of Marine and Freshwater 


Research. Volume 1. 

No. 1, April 19.50 — 

M. Blackburn, A biological study of the 

ancliovy, Enpraiilis australis White . . . . 3 

E. J. Ferguson Wood. Invcstigat ions on under- 

wat<;r fouling. 1, The role of bacteria in 
the early stages of fouling 85 

F. E. Allen and E. J. Ferguson Wood, Investi- 

gations on underwater fouling, D. The 
biol<»gy of fouling in Australia : Results 

<d a year’s research 92 

F. E. Allen. Jnve.stigations on underwater foul- 
ing. HI. Note on the fouling organi.sms 
attached to naval mines in North Queens- 
land waters 106 

M. Blackburn. The c-ondition of th(' fi.shery for 
barracouta, Thyrsites atun Eiiphrascn, in 

Australian waters 110 

E. J. h’erguson Wood. The bac teriology of shark 

si>oilage . . 129 

,1. M. Thomson. The effects of the orientation 
of ciiltch material on tin' setting on the 
Sydney rock oyster 139 


Letters to the Editor 


The Editorial (T)mmittee invites readers to 
forwatxl letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (b) Views. 

The Editors do not bold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 

Original Work 


A Reaction of N-Phenylisobenzaldoxime 

It has been reported (Alessandri, 1910) that 
N-phenyluobenzaldoxime (I) gives 2-hydroxy- 
azobenzene (11) and benzanilide by the action 
of sunlight. 
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Since we have been studying the reactions 
of N'Oxides with sulphuric acid (Gore and 
Hughes, 1950), it seemed of interest to deter- 
mine whether (I) would undergo a similar 
type of rearrangement to the Wallach trans- 
formation (Wallach and Belli, 1880) of its 
structural analogue, azoxybenzene. We have 
now found that (I), on treatment with 98% 
sulphuric acid at room temperature, gives a 
20% yield (allowing for unchanged starting 
material) of 4-hydroxyazobenzene (III). We 
believe that this involves (u) hydrolysis to 
N-phenylhydroxylamine (cf. Bamberger, 1894), 
followed by (b) disproportionation with forma- 
tion of * azoxybenzene (cf. Bamberger ah, 
1898, 1900, 1912), and (c) a Wallach trans- 
formation. 

The mode of formation of (II) is more diffi- 
cult to understand, but azoxybenzene may 
reasonably be considered a possible inter- 
mediate, since this is known to yield appreci- 
able amounts of (II) by the action of light 
(Knipsclieer, 1903; Cuinming and Ferrier, 
1925). 

Further work is being carried out on this 
problem and will be reported on elsewhere. 

P. H. Gore. 

School of Chemistry, G. K. Hughes. 

University of Sydney, 

June 1950. 
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Fotsiliferous Rocks of Permian Age from the 
Territory of New Guinea 

Fossiliferous Palaeozoic rocks are known 
from Dutch New Guinea, but they have not 
been reliably recorded from anywhere east of 
the international boundary. A reference to a 
Devonian coral from the Tauri River and a 
report of a leaf fragment compared with 
GlossopterU are both based on Late Tertiary 
fossils as shown by later mapping and collect- 
ing in the areas of these discoveries. 

When N. H. Fisher visited the Mt. Hagen 
area in 1937, in his capacity of Government 
Geologist of the Territory of New Guinea, he 
found limestones overlying the Mt. Kubor 
granite. They occur at the head of Gum (or 
Kum) Creek, about four miles south-south-east 
of the present Hagen air strip (5'' 52' S., 
144° 14' E.) and about two miles east-south- 
east of Kuta, a mining and agricultural 
property. These rocks were subsequently con- 
sidered as Miocene, on inconclusive evidence. 

During a geological reconnaissance of part 
of the Central Highlands of New Guinea, 
organized by the Australasian Petroleum Com- 
pany Pty. Ltd. (and led by G.A.V.S.), this 
outcrop was visited and sampled, in March 
1949, by one of the undersigned (K.M.L.), who 
found the limestones, about 200 feet thick, 
resting on granite in Kum Creek and continu- 
ing, separated from the granite by weathered 
sediments, in Mumai Creek, about li miles 
southward. When samples of the limestones 
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were palaeontologlcally examined (by M.F.G.) 
the following fauna of smaller foraininifera 
was found: Qeinitzina sp. (Pig. 1), Pachyphioia 



0.1 mm 


Fi (it Ik i: 1. 

sp., NodosarUi sp., Textularia sp., Glomospira 
sp., and indeterminate spirally coiled and 
chambered forms. Other samples contain small 
rugose corals, echinoderm, molluscan and 
bryozoau fragments and a small brachiopod. 

The foraininifera indicate Permian age and 
the other fossils, as far as they are known at 
present, support this age determination. The 
fossiliferous rocks are re-crystallized lime- 
stones varying in texture from dense to gritty 
and pebbly. The coarser phases contain grains 
of quartz and felspar, ami mica flakes. Quart- 
zite occurs in close proximity to the limestone 
and granite outcrops. The limestones are not 
contact-metamorphic. The presence of quartzite 
and the occurrence of mica flakes, felspar and 
quartz grains in the fossiliferous limestones 
indicate that the Kubor granite is pre-Permian. 

M. F. (jLAKssxer. 

K. M. Ll.EWEl.l.YX. 

G. A. V. Sr.vNi.KY. 

Port Moresby, Papua. 

March 1950. 

Connective Tissue Strands in Blowfly Larvae 

C^onnective tissue is very inconspicuous in 
most insects and has often been completely over- 
looked. One of its main functions, namely, the 
maintenance of the internal organs in their 
correct position, has largely been taken over 
by the tracheae. 

In some insects connective tissue is known 
to occur between the epithelial cells and the 
muscular is of the alimentary canal (Lazarenko, 
1925; Riedel, 1946). Connective tissue invest- 
ing other tissues, or serving to connect muscles 
with their insertions, has also occasionally 
been described (Dennell, 1942; Lazarenko, 
1925; Ochs6, 1946). In view of the very few 
reports of long thin strands of connective 
tissue in insects, however, it is worth recording 
that the malpighian tubules of Lucilia cuprina 
are held in place not only by tracheae but also 
by strands which have many of the charac- 
teristics of connective tissue. 


L. cuprina larvae possess two pairs of 
tubules. The pair discharging into the left 
side of the gut is modified distally for the 
accumulation of granules. This region shows 
a sharp transition to the normal type of insect 
tubule when it bends sharply backwards at the 
level of the brain (for figure see Waterhouse, 
1950). Connective strands occur in several 
places : 

(a) In the bend region, each anterior tubule 
is connected by several strands of unstriated 
tissue to a long fine striated muscle inserted 
at one end in the tip of a dorsal midgut caecum 
and at the other in the body wall. After 
meeting the bend region of the ti^ules, each 
strand runs around or along the surf* *6 of the 
cells for a short distance, often bre,iking up 
into finer branches. 

(h) The blind end of each granule-accuniii- 
latiug region is joined by a strand of tissue 
to the respective blind end of the second pair 
of tubules. This strand is not attached to any 
muscle. 

(c) The postei'ior half of the granule region 
is further held in position at four levels by 
unstriated strands which are attached to heart 
muscles. The fat body and tracheae in the 
vicinity of the strands may also receive line 
branches. 

(d) The second pair of tubules are attached 
near their blind ends to the Inndgut by one 
or more strands. 

In other muscoid laivae, striated muscles 
attached to the bend of each anterior tubule 
have been described in Thrixion (Pantel, 
(1898) and attached to the blind ends of each 
anterior tubule in Dros'ophila funehris (East- 
ham, 1925), although these lattei* attachments 
in Thrixion are unstriated and no striations 
could be seen in these strands in />. btisrki. 
In Aiichmcroniyia unstriated strands join the 
blind ends of anterior and posterior pairs of 
tubules, wliile muscles attach each posterior 
tubule near its blind end to the rectum 
(Roubaiid, 1912). The arrangement of the 
tubules of all of these la] vae, however, i.s some- 
what different from L. cuprina, so that the 
attachments may not actually be homologous. 

The strands of tissue in L. cuprina, as 
observed with phase-contrast, polarized light, or 
after staining, have no (‘ross striations, 
although tlie material comprising them is 
oriented longitudinally. They are less strongly 
birefriiigeiit than larval striated muscle; and, 
if mounted in turn in fluids covering a range 
of refractive indices, they show a variation in 
degree of birefringence characteristic of con- 
nective tissue, but unlike that of smooth muscle 
(Claesson, 1947). They stain red in van 
Gieson’s picric-acid/acid-fiichsin, blue or purple 
in Mallory, and fail to stain in alcoholic 
orcein; all properties of connective tissue which 
are not shared by muscle. They have not been 
observed to undeigo spontaneous movements, 
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but serve to hold the tubules in position or to 
return them to their position following dis- 
placement by locomotory activity or peristalsis 
of the alimentary canal. Because of the flexible 
cuticle of blowfly larvae and their type of 
locomotion, the internal organs tend to be 
displaced by these activities more than in 
harder bodied insects. 

The iinstriated strands in blowfly larvae can 
be regarded as connective tissue because of 
their properties and because smooth muscle 
reputedly does not occur in insects. If, how- 
ever, the striated strands described in other 
species are homologous with the unstriated 
strands which occur in L. cuprina, there arises 
the difficulty that tissue which appears to be 
connective in one species is replaced in another 
by striated muscle. It is commonly held to be 
unusual for muscles to appear and disappear 
at random during evolution. In fact many of 
the homologies of insect morphology are based 
on the assumption that the position and shape 
of sclerites may vary but that there is rela- 
tively little change in the muscles inserted 
thereon. Perhaps this difficulty may be resolved 
by regarding the differences, if they are con- 
firmed on re-examination, as being due to a 
very long or a very short length of connective 
tissue between the muscle and its insertion. 

Any of the three available explanations for 
the situation in muscoid larvae ((a) non- 
homologous connectives, (b) the substitution 
of connective tissue for striated muscle, or 
(c) greatly varying lengths of connective tissue 
between muscle and Insertion) raises interest- 
ing problems which require further investi- 
gation. 

The work described in this paper was earned 
out as part of the research programme of the 
Division of Entomology, C.S.I.R.O. 

D. F. Watertioose. 

Division of Entomology, 

C.S.I.R.O., 

Canberra, A.C.T. 

July 1950. 
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Paper Chromatography of Nitrogen Bases 

Paper chromatography has been applied 
extensively^ to the separation of inorganic and 
organic compounds. Because nitrogen bases 
are constituents of coal tar, work has been 


don^ on the separation of pyridine, quinoline^ 
tsoquinoline and collidine. A separation of 
these has been affected. Further work on 
nitrogen bases is being done with a view to 
elucidating the nature of coal tar oil. 

The method of Williams and Kirby (1948), 
of ascending development, was used. Butyl 
alcohol (200 ml) was shaken with 2n hydro- 
chloric acid (200 ml), the aqueous layer dis- 
carded and solid methyl red (0-5 gm) added 
to the solvent (Reid and Lederer). The time 
of ascent was approximately 24 houi*s, the 
spots appearing after drying the chromatogram 
in air being more intensely coloured than the 
background. 


valuc.*^ 

(a) 

(b) 

(c) 

(d) 

Pyridine 

0-1 9 

0- ] 8 

9-21 

9-21 

Qninuline 

0-4 5 

9-44 

9-4r) 

0-45 

/.vO(jvi incline 

0-4 2 

9-4 2 

9-41 

9-41 

(''cllidine 

9 • 5 3 

9-53 

9-53 

0-55 


In chromatogram (d) a mixture of the above 
bases separated into three spots, two with the 
Rf value of pyridine and collidine, the other 
with an Rt value the mean of quinoline and 
ivoquinoline. 

A full account of this work will be published 
later. 

Acknowledgement is made to M. Lederer 
(Newcastle Technical College) for his sug- 
gestions and advice, and to G. K. Hughes 
(University of Sydney) for supply of specimens. 

W. R. Wai.IvI.r. 

Department of Chemistry, 

Newcastle Technical College, 

4 July 1950. 
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Colorimetric Micro-determination of Cobalt 

Benzidine and dimethylglyoxime in alcoholic 
solution produce a red(lish-brown colour with 
neutral or slightly acid solutions of cobalt. In 
dilute solutions the Lambert-Beer law is obeyed 
accurately enough. Nickel and copper are pre- 
cipitated by the reagent and may be removed by 
filtration. Iron interferes, but more than fifty 
parts of iron are needed to give a colour 
equivalent to that produced by one part of 
cobalt. The method is useful when reasonably 
pure cobalt compounds are being investigated 
(diffusion experiments, organic cobalt com- 
pounds, etc.). 

Procedure 

Benzidine (0-5 g) and dimethylglyoxime 
(0-25 g) are dissolved in 95% ethanol to make 
100 cc. Prom the reagent, 5 cc are mixed 
with 5 cc of neutral cobalt solution and diluted 
to' 25 cc with absolute alcohol. A mixture of 
25 cc reagent, 6 cc distilled water, and 15 cc 
absolute alcohol is used as a blank. The 
intensity of the colour is measured with a 
Hilger absorptiometer, using 4 cm cells. Blue 
filters (H456) give the best results; with a 
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green Alter the readings are too low, and with 
a purple Alter the colour-versus-concentration 
eurve is not steep enough. It is best to carry 
out the assay one hour after producing the 
colour, as the intensity-versiis-time change is 
negligible then. For approximate analysis the 
following table can be used; 


Drum 

rng 

Dru m 

mg 

Heading. 

Co/cc 

Reading. 

Co/<‘c 

0-05 

0-001 

0-80 

0-019 

0-10 

0-002 

0-90 

0-022 

0-20 

0-004 

1-00 

0-026 

0-30 

0-006 

MO 

0-0 ,30 

0-40 

0-008 

1-20 

o-o:i5 

0-50 

O-OlO 

1-30 

0-040 

0-60 

0-012 

1-4 0 

0-044 

0-70 

0-015 

1-50 

0-051 

For accurate 

purposes the i 

iistrument 


calibrated with a standard cobalt solution 
diluted to 0-005% or lower concentrations 
(higher concentrations give unreliable results). 
Amounts between 20 gammas and a milligram 
of cobalt can be estimated with the usual 
m ic roc h em i cal a cc u racy . 

J. B. Polya. 

B. Wilson. 

Chieni is tr y De pa r t m en t , 

University of Tasmania, 

Hobart. 

August 1950. 
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The Occurrence of a Physiological Form of 
Backhousia Citriodora F. Muell. Containing 
Laevo-citronellal 


The leaves of Backhousia citriodora F. Muell. 
contain a valuable essential oil, the principal 
consituent of which is fhe aliphatic aldehyde 
citral (92% to 97% ). Although the natural 
stands of this tree (which occurs only in 
Queensland) are not extensive, limited quan- 
tities of the oil have been distilled and 
marketed. 

During a recent survey, the leaves of a 
number of trees were found to possess an odour 
quite different from that of the normal oil and 
to contain an oil consisting iirinci pally of 
hici;o-citronellal. The physical and chemical 
characters of this oil, together with those of a 
typical oil, are as follows: 


Specific gravity, 
ir>V15° 
Refractive 
index, 20° 
Optical rota- 
tion 
Citral 
content 
Citronellal 


B, citriodora 
Type 

0- 8909 to 0-9000 

1- 4 859 to 1-4 8 80 
Inactive to + 0-H5' 
95% to 97% 


B. citriodora 
I-citronellal 
Form 

0- 8668 to 0-8738 

1- 4527 to 1-4571 
~ 9-8° to - 12-15° 


R9.r;o/_ 7Q.‘>«5/ 


Botanical specimens of the form have been 
carefully examined and found to be morpho- 
logically indistinguishable from the type 
species. It is evident, therefore, that the tree 


yielding ^-citronellal is a physiological form 
(Penfold and Morrison, 1927) of Backhousia 
citriodora F. Muell. 

The sample of Z-citronellal isolated from one 
of the oils had 0-8555, a,, - 14-21 ng*" 1-4477, 
and yielded a semicarbazone m.p. 83-5^' and a 
2:4-dinitrophenylhydrazorie m.p. 81“ from ethyl 
alcohol. 

This is the Arst recorded occurrence of laevo- 
citronellal in an Australian essential oil, and 
the optical rotation is the highest yet recorded 
for Z-citronellal. 

This work foi rns part of an extensive investi- 
gation into the incidence of physiological forms 
ill the oil-yielding Aora of Australia. A full 
account of these investigations wil- be pub- 
lished elsewhere. 

A. R. Penkolp, F. R. Morkison, 

H. H. G. McKkrn. j. L. Willis, 

M. C. Spies. 

Museum of Applied Arts and Sciences, 
Sydney, 

9 August 1950. 
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Reviews 


Aerodynaunics 

Aiuplank Peri oilm ance. S i ability, am> Gontkol. 
By C. D. Perkins and R. E. Page. (New 
York: John Wiley; London; Chapman and 
Hall, 1949. 493 pp., many text-Ags., 2 tables, 
r/' X 9". ) Pi'ice, $7.00. 

This is an excellent book which can be 
warmly recommended both to the student and 
to the aeronautical engineer who wishes to 
keep his knowledge up to date. It deals mainly 
with the application of aerodynamic data tt) 
aeroplane design. Without claiming to produce 
a text-book on ac^rodynamics the authors have 
succeeded in condensing the main parts of 
aerodynamic theory to give a clear physical 
picture without excessive mathematical (letail. 
The book is a mine of useful information and 
well documented with references to British 
and American research reports. The chapters 
on stability and control are paiticularly wel- 
come. They deal fully with static and dynamic 
stability and with numerous aspects of control. 
The complex theory of dynamic stability is 
presented at length and with refreshing clarity. 
The physical signiAcance of stability criteria is 
well emphasized and the reader gets the 
impression that the authors combine riiathe- 
matical acuity with a practical knowledge of 
aeroplane behaviour to an unusual degree. 

The scope of the book is wqde and the 
material well up to date. For example, aero- 
dynamic data on supersonic wings of high 
sweep and low aspect-ratio is to be found. 
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Rocket propulsion is described, and the theory 
of stability is extended to cover such phe- 
nomena as the ‘snaking' oscillations that have 
occurred on some of the latest jet-propelled 
aeroplanes. 

This is a valuable contribution to the litera- 
ture of aeronautics. 

A. V. Stephens. 


Biochemistry 

SuBMicRoscopic Morphology ov Protoplasm 
AND ITS DektvativEwS. Secoiid edition. By 
A. Frey-Wyssling. Translated into English 
by J. J. Hermans and M. Hollander. 
(Amsterdam: Elsevier; London: Cleaver- 
Hume, 1949. 255 pp., 160 text-tigs.. 28 

tables. 10" x 7".) English price, £1. 12.v. Qd. 

This is an English translation of the second 
edition (1947) of an important book first pub- 
lished in German in 1938. The material con- 
sidered is divided into three main sections: 
fundamentals of submicroscopic morphology, 
fine structure of protoplasm, and fine structure 
of certain special derivatives of protoplasm. 
The first section comprises an examination of 
the organization of sols and gels and an excel- 
lent treatment of the principles of structure. 
The second section is an account of the fine 
structure of cytoplasm, nucleus, chloroplasts 
and erythrocytes. The last section assembles 
the best information on frame substances such 
as cutin, chitin, cellulose, keratin, myosin, 
collagen, fibroin and the reserve substances 
such as starch grains and protein ciTstalloids. 
These are considered in relation to the tissue 
structures in which they are located. 

The appearance of a new edition and a trans- 
lation of this book is a reminder of the 
greater attention now given to questions of 
organization amj cellular structure in bio- 
logical studies. The author, Professor of 
General Botany in the Institute of Technology, 
Zurich, has drawn upon long experience and 
produced a stimulating and scholarly mono- 
graph. In considering methodology, the author 
deals with all techniques and not merely with 
electron microscopy, which, as he states, is 
the subject of several good monographs. The 
subject-matter is presented very clearly and 
supported with excellent diagrams which add 
greatly to its value. The book is an excellent 
one for the serious student who seeks an 
account of this branch of biology. The exten- 
sive bibliography has the useful feature of an 
indication of the nature of each item listed. 
The printing and general format also serve to 
give the reader a very favourable impression 
of the book. 

J. L. Still. 


Chemistry 

CHEMi8T|y OF Specific, Selective and Sensitive 
Reactions. By Fritz Feigl. Translated by 
Ralph E. Oesper. (New York: Academic 


Press; London; H. K. Lewis, 1949. 740 + 

xiv pp., many text-figs, and tables. 6" x 9".) 
Price, £4. lls. U. 

Thirty years ago Professor Fritz Feigl 
received his doctorate at the University of 
Vienna. He had been working under Wilhelm 
Schlenk, who had assigned him an analytical 
problem on phosphates. Feigl preferred to study 
the reactions now known as spot tests, his 
interest in this field having been initially 
aroused by the pioneer work of Goppelsroeder 
in the middle of the nineteenth century. 
Feigl’s interest did not end with the attain- 
ment of his doctor’s degree. He remained 
working at the University of Vienna until 
1938 — the year of Hitler's Anschluss — being 
appointed Professor of Analytical Chemistry in 
1936, the researches and methods of his school 
becoming increasingly better known until, 
today, he is recognized as the founder and high- 
priest of spot-test analysis. Feigl was offered 
refuge from the Nazis in Brazil in 1940, being 
given a position in the Ministry of Agriculture, 
with complete freedom to work on whatsoever 
problems he desired, and being required only 
to lecture and publish extensively. The 
VhemAstry of Specific. Selective and Sensitive 
Reactions is his latest effort — and a splendid 
one! 

In this book of over 700 pages Feigl sets out 
to discuss the factors which underlie the 
analytical usefulness of chemical reactions 
used for the practical rapid detection of the 
smallest possible quantities at the highest 
possible dilution (sensitivity), with other 
materials present interfering to as small an 
extent as possible (selectivity), or not at all 
(specificity). The book is thus a text-book of 
the theory underlying spot-test analysis. The 
field it covers is necessarily very wide and the 
learning demonstrated by its author Is immense. 

The book is divided into twelve chapters. 
The first two are brief and definitive. The 
third chapter outlines the co-ordination theory, 
because of the very great importance of com- 
plex compounds in spot-test analysis. In the 
reviewer's opinion, this chapter leaves a good 
deal to be desired. Most English-speaking 
chemists would doubt the statement ‘the actual 
nature of auxiliary valences is not known’, and 
would consider that a more modern statement 
of co-ordination theory than that of Werner in 
1893 could be made today. It is true that a 
useful list of books for further study of the 
chemistry of complexes is put forward by Feigl 
(page 28), but it is worth comment that none 
of Sidgwick's books is listed. 

The fourth chapter of the book deals excel- 
lently with the principles underlying masking 
and de-masking reactions, whilst Chapter 5 
deals with the enhancement of reactivity of 
compounds and reaction systems. The main 
chapter in the book, however — it requires about 
200 pages — ^deals with the effect of certain 
atomic groupings on the specific and selective 
activity of compounds in inorganic analysis. 
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Here Peigl is at his best, the writing being 
clear and stimulating and full of suggestions 
for further useful work. Chapter 7 extends 
the consideration of the effect of certain atomic 
groupings to organic analysis, whilst the 
remaining fiv^ chapters are concerned with 
physical factors in analysis — such topics as 
solution of materials in indifferent solvents, 
influence of size on solubility, surface effects 
in analytical chemistry and the analytical use 
of fluorescent effects and photochemical 
reactions being discussed. 

The book is very well printed and is of 
excellent material quality. Any thorough 
student of co-ordination theory or of modern 
qualitative analysis should possess a copy, for 
it is a real treasure-house of information. . In 
Australia it is, perhaps, unfortunate that there 
are still institutions of higher learning whose 
chemistry schools have not yet adopted quali- 
tative micro-analytical methods, but their 
introduction cannot be much longer delayed. 
When they are, this book of Feigl's will prove 
of immense value. 

F. Lions. 


Colloids 

Tjiii: Coi.loid CiiEMisTRy ok ihk Silicate 
Minerals. By C. E. Marshall. American 
Society of Agronomy Monographs, Volume 
1.. (New York; Academic Press, 1949. 
195 f X pp., 85 text-figs., 21 tables. 5|" x 9".) 
Price, $5.80. 

This valuable hook brings together facts and 
theories, mostly about clay minerals, never 
before assembled. The data are handled criti- 
cally and an independent judgment is exercised. 
This judgment is supported by the prestige of 
one who has made notable contributions in the 
field under review. Indeed there are, in the 
index, more entries under his name than under 
any other. We may place our own interpreta- 
tions on this fact, but at least we shall remain 
etmvinced of the author's statement in regard 
to his own researches — ‘My experiences . . . 
have been wholly delightfur. 

In fourteen chapters there are discussed the 
history of investigation; the structures of 
relevant minerals; the Interpretation of clay- 
mineral analyses in structural terms; the size 
and shapes of clay-particles and the optical 
properties of these particles in suspensions or 
as aggregates; their ionic exchange and electro- 
kinetic properties; the titration curves of 
clay-acids; and miscellaneous, including 
mechanical, properties of clays as dry films or 
aggregates or as physical associations with 
various amounts of water. The accounts of 
the titration curves of clays and of the 
properties of clay membranes are particularly 
useful, as much information on these matters 
has hitherto remained in the original litera- 
ture. A point of importance is the indication 
provided by titration curves that cations of 


the same species may have differing bonding 
energies. 

A certain eclecticism is necessary in con- 
densing a large literature to little more than 
150 pages of actual text. Thus a reviewer must, 
to a great extent, respect an author’s personal 
choice of references. The present reviewer 
would prefer to see certain investigations men- 
tioned, if only for the pleasure of reading the 
author's critical discussion of them. The 
reader is not informed that Edelman and 
Favejee have proposed an alternative struc- 
ture for montmorillonite which appears to 
derive some support from, for instance, the 
unusual methylation experiments of Berger. 
Further, mention of Thiessen’s determinations 
of the adsorption sites which kaa|li <te makes 
available to positively or negatively charged 
colloids would seem appropriate to discussions 
of, for instance, the possibly amphoteric 
character of the edges of clay flakes. The 
(comments of Mitra and Rajagopalan are sig- 
nificant in this context. 

* It is, however, pleasing to find that the 
author gives due attention to anion adsorption 
and exchange by clays, and provides a sug- 
gestive hypothesis which links cation and anion 
adsorption with crystal structure. The reviewer 
thinks that the woik of Macey on the aqueous 
conductivity of clays, and still more his work 
on their mechanical properties, could be use- 
fully mentioned. In the chapter treating the 
deformation of clays, the existence of a yield- 
point is implied. Macey showed that plastic 
clay deforms under the slightest stress but 
continuous deformation is inhibited by shear- 
hardening. Shear-hardening could be overcome 
by a sufficiently high stress, and in this sense 
a yield-point could be postulated. 

The bibliography is extensive and the full 
titles of the references are given. The litera- 
ture is covered into 1948. There are a few 
accidental errors in the references; still fewer 
in the actual text. The illustrations are 
generally good and clear, but the numerous 
electron photomicrographs fall below modern 
standards and are often marred by a luck ot 
any adequate indication of the magnifications 
used. The book is well printed and strongly 
bound. 

In summary, this work can be unreservedly 
recommended. It may be expected to make its 
W'ay \yhei’ever colloidal silicates aj-e studied. 

W. 0. WlLl.IAMSON. 


Cybernetics 

Giant Brains, or Machines tiiai Think. By 
E. C. Berkeley (New York; John Wiley; 
London; (ffiapman and Hall, 1949. 270 pp., 
numerous text-figs, and tables. 5|" > SJ".) 
Price, $4.00. 

The ability of a machine to remember was 
possessed by James Watt’s steam engine. It 
would remember to turn a shaft at a certain 
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speed as long as the throttle valve was left in 
a given position. An automatic turret lathe 
remembers a number of instructions and carries 
them out with ‘guards-like’ precision when set 
up to make a screw. A gauging machine can 
discriminate, accept and reject. The automatic 
calculating machine can also remember, carry 
out instructions, discriminate and obey certain 
laws of logic. It is questionable, however, 
as to whether these capabilities indeed justify 
the title ‘brain’ in little more than the meta- 
phorical sense. 

Although the author very appropriately 
emphasizes the similarity of certain processes 
in a calculating machine with those of a human 
brain, he rather over-indulges his thoughts on 
their inherent capacity for good or evil. The 
advent of the calculating machine may have 
profound effects on human society; but surely 
no more so than the effects of, say, steam 
engines, radio or atomic furnaces. 

With this controversial though stimulating 
background the author proceeds to reviqw 
the now comprehensive field of calculating 
machines. He discusses the methods of number 
representation for both analogue and digital 
machines and explains the logic of arithmetical 
operations. 

The greater portion of the book is devoted to 
a description of the principles of operation of 
the mechanical and electrical devices that 
represent and manipulate numbers. In addition, 
a brief account is given of the more important 
large-scale American calculators that are in 
operation today. These include Punch-Card 
Calculating Machines; Massachusetts Institute 
of Technology’s Differential Analyser No. 2; 
Harvard’s I.B.M. Sequence Controlled Cal- 
culator; Moore School’s Electronic Numerical 
Integrator and Calculator; and the Bell 
Laboratories' General Relay Calculator. 

Perhaps the most important unit of the 
modern digital calculator is its high-speed 
large-capacity memory. The author devotes 
considerable space to explaining the various 
novel devices used for this purpose, such as 
electrostatic storage tubes, acoustic delay 
lines and magnetic drums- 

The book, though elementary, provides a very 
complete and stimulating approach to this 
rapidly expanding new branch of technology. 

W. R. Blunden. 


History of Scienw 

The Life of Science. Essays in the History of 
Civilization. By George Sarton. (New 
York: Henry Schuman, 1948. 197 pp.) 

Price, $3.00. 

‘The Life of Science Library', which is 
Intended for a wider circle of readers to spread 
an understanding of the historical development 
of science, does not 'speak the language of 
scholars. ^Ceorge Sarton, however, the great 
scholar and devoted protagonist of the history 


of science, is the author of this, its first volume. 
The most valuable and highly welcome collec- 
tion of essays treats of a great variety of . sub- 
jects, but, in spite of this, is unified by the 
author’s deep insight into and love of the 
history of science in its international character, 
liiikuig science and philosophy. 

The four main parts of the book are; (1) The 
Spread of Understanding, (2) Secret History, 
(3) East and West, and (4) Casting Bread 
upon the Face of the Waters. There are so 
many interesting questions touched upon that 
it seems impossible to refer, even briefly, to 
most of them. In his first essay Sarton tells 
how long it sometimes takes before an impor- 
tant discovery is generally accepted after over- 
coming the enormous inertia of vested tradi- 
tions; illustrating this fact by the history of 
our numerals — the Arabic numerals, as they 
are often called, because the Moslems trans- 
mitted Greek, Hindu, and Iranian knowledge 
to the Christian West. ‘The Hindus had made 
to mankind a gift of inestimable value’, but 
more than a millenium had elapsed between 
the discovery and its general acceptance. Or 
another instance: The first systematic account 
of decimal fractions was published in 1585 by 
Simon Stevin,* but Sarton points out that 
Americans and Englishmen still use duodecimal 
fractions (feet, inches), vigesimal fractions 
(pounds and shillings), and sixteenths (to 
measure in pounds avoir-du-pois and ounces). 

Treating of the interrelations of science and 
art Sarton l eminds us of the man who was also 
one of the pioneers in the history of science, 
who was a hundred years ago the most famous 
man in the world: Alexander von Humboldt. 
Whoever knows his great work, the Kosmos 
(not Cosmos), will share Sarton’s admiration 
for Humboldt. From the third essay, on The 
History of JSUicnce, we learn that ‘the most 
natural hyphen between scientist and phil- 
osopher is the history of science’, and that 
Sarton considers Auguste Comte its founder. 
(Comte applied to the French minister for the 
creation of a chair devoted to the subject 
Histoire G6n^rale des Sciences as early as 
1832). For Sarton the purpose of the history 
of science is ‘to establish the genesis and the 
development of scientific facts and ideas, taking 
into account all intellectual exchanges and all 
influences brought into play by the very pro- 
gress of civilization’. ‘It follows from this 
defipition that the only rational way to sub- 
divide this history is not at all to cut it up 
according to countries or to sciences, but only 
according to time.' Of course it will be neces- 
sary to consider for each period of time the 
whole of its scientific and intellectual develop- 
ment. This is actually the way in which 
Sarton himself subdivided the history of 
science in his standard works. People with 
less erudition and less ability to co-ordinate 


♦ Egyptians were already acquainted with a 
decimal system of numbers as early as the middle 
of the 4th millenium b.o.# and Indians not much 
later. 



imo 


THE AUSTRALIAN UOURNAL OF SCIENCE 


31 


facts and ideas In the broadest sense may per- 
haps do quite useful work in attempting to 
write the history of science as a history of 
single problems; which would, of course, neces- 
sarily remain what Sarton would call ‘incom- 
plete research’. But also for him ‘the history 
of science is a history of ideas’. 

In part II, the reader can admire how 
Barton’s biographical skill brings the past to 
life again, in his essays on Leonardo, Galois, 
Renan, and Spencer. We may wish to learn 
more details about Galois’ mathematical 
achievements, especially those concerning the 
theory of groups, which is of such importance 
in today's science, even though we will be most 
interested in the description of this young 
genius' intellectual and emotional development. 
Most of us will be able to appreciate fully the 
essays on Leonardo, Renan and Spencer, and 
will agree with Sarton’s idea that the inter- 
national significance of the history of science 
has not been better grasped for the simple 
reason that very few historical studies have 
been inspired by a real international spirit. 
There are, however, for sure, others who do 
not see — or do not want to see — that ‘the 
history of science — that is to say the history 
of human thought and civilization in its 
broadest form — is the indispensable basis of 
any philosophy’. 

In East and West Sarton traces the rhythm 
between East and West, starting with the third 
millenium n.o. in Mesopotamia and Egypt. It 
is his aim ‘to show the immense contributions 
which Eastern people made to our civilization’, 
and as, by means of an unusual knowledge of 
languages, he has access to all the original 
sources, he can introduce us to the transition 
from oriental science to the early Greek and 
back again to the Eastern supremacy which 
ended about the eleventh century, after which 
time Muslim culture declined steadily. The 
reciprocal infiuences of East and West are 
presented in a fascinating and most convincing 
way. 

Writing the history of science will involve 
the co-operation of many generations of 
scholars; therefore Sarton emphasizes the need 
of an Institute of the History of Science and 
Learning, combined with a very large library, 
whose members should not be simply ‘annalists 
and historians, but humanists’. The striking 
features in these essays are Sarton’s wide 
horizon, and at the same time his ability to 
see interrelations and concatenations which 
show the historical development of our culture 
in a new light. 

ILSE Rosenthal-Schneidek. 


Mathematics 

Cardinal Algebras. By Alfred Tarski. (New 
York: Oxford University Press; London: 
Oxford University Press, Geoffrey Cumber- 
lege, 1349.. 826 pt). 5i^ x 8^.) English 
price, £Z. 10s, 


The book presents the first coherent exposi- 
tion of a new branch of mathematical research 
which in this form has been inaugurated by 
the author* and some of his collaborators 
during the last twenty-five years. Though not 
exactly a part of modern algebra, it is entirely 
based upon one of the fundamental principles 
of modern algebra, viz. the concentration on 
the essential (cf. the reviewer’s article, This 
Journal. 11, 156, 1949). A Cardinal Algebra 
(C.A.) is the ‘essential’ of the system of all 
cardinal numbers with regard to the algebra 
usually developed in set theory in connexion 
with the notion of equivalence of sets. The 
notion of C.A. covers, however, various other 
algebraic systems with a single ? of com- 
position of their elements. In the book, a C.A. 
is mtroduced as a system, A, of arbitrary 
elements closed with respect to a composition 
called addition, finite and infinite, satisfying 
certain postulates of associativity and commu- 
tativity, existence of a zero element, a ‘refine- 
ment postulate’ (i.e., if a, h, c,„ c^, . . , in A and 
a + h = then there are elements a-,- and 

hi in A such that a ~ ai, b - .2 ft. and 

t<..OC l< 00 

Ci = Oi -(- bi) and an ‘infinite chain axiom’ (i.e., 
if a„ bn + On-i then there is an unique c in A 
such that a,, - c* + ^ i). 

On this basis a partial order is introduced by 
definition which satisfies the usual monotony 
laws, and an extensive theory is developed in 
the first part of' the book, pp. 3-66. In the 
second part of the book the author introduces 
the ‘generalized’ C.A.’s, mainly by dropping the 
closure postulate for the addition. The student 
of modern algebra will at this stage be 
reminded of the extension of the notion of 
abstract group into that of a groupoid. A 
third part (pp. 175-252) deals with applications 
of the abstract theory to such ‘concrete’ matters 
as semigroups, lattices, algebra of sets, to 
mention only a few. The rest of the book is 
taken by an appendix dealing with an applica- 
tion particular to the main subject. 

There is no doubt that the work is of great 
interest to the specialist in abstract algebra 
and in set theory. The reviewer, however, 
feels that the author has set a very hard task 
for the reader who approaches the subject for 
the first time. The short references in the 
preface do not help to explain the details of 
the fundamental system of postulates and its 
variations derived early in the first part. An 
extensive introduction containing some of the 
material of the third part would have made 
the whole work more accessible. Then one 
should also be more inclined to forgive the 
author the extreme shortness of exposition. 
Many apparently not obvious proofs run as 


• Well known by his work in mathematical logic 
and related topics in abstract algebra (‘Boolean 
algebras’) and set theory. 
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follows: ‘by 911 with the help of 1-22, 1*43 and 
2 2 * — requiring an unusual degree of patience 
and concentration. 

H. SCVHWERDTFEGER. 


Toxicology 

The Chemistry of Industrial Toxicology. By 
H. B. Elkins. (New York: John Wiley, 
1950. 406 pp., 24 text-figs., numerous tables. 
5i" X 8i".) Price. $6.50. 

This book, written by the Chief of the 
Division of Occupational Hygiene, Massa- 
chusetts Department of Labor and Industries, 
will prove of great value to all industrial 
chemists and engineers who are responsible for 
' the manufacture or use of toxic substances. 
The emphasis is not on the nature of the 
physiological effects (although these are men- 
tioned briefly), but on the chemical and physi- 
cal properties, the methods for detection in 
small quantities, and on the seriousness or 
otherwise of the hazard. 

After two introductory chapters on the 
nature of the toxic effects-, the avenues of 
absorption, and the evaluation of the hazards, 
the various toxic substances are treated indivi- 
dually. This is the largest section of the book, 
and brief notes are included on the physical 
properties, the harmful effects and maximum 
allowable concentrations. All the common 
industrial poisons are discussed; the elements 
themselves, inorganic derivatives, and very 
many organic substances. The reviewer did 
not notice any serious omissions in the list, 
for over two hundred poisons are given, but 
some of the rarer organic substances are 
treated rather briefly. Possibly this is because 
so little is known about the hazards involved 
with such compounds. 

Another interesting chapter includes a sur- 
vey of the hazards likely to be encountered in 
various industrial processes. The section on 
preventive measures is rather brief, and the 
value of the book would have been enhanced 
by a fuller treatment of this important subject. 

The final sections of the book are devoted to 
a discussion of the maximum allowable con- 
centrations, and the methods of sampling and 
testing for toxic concentrations. Analytical 
procedures are given in great detail, even the 
method of calculation being set out. This might 
seem rather elementary, but in view of the 
importance of such tests it la necessary to 
eliminate all possible sources of error. The 
analytical procedures have all been selected by 
the author as the best available, and for further 
details the references given In each case may 
be consulted. 

The complete bibliography containing 366 
referei^^jes is placed at the end of the book, 
which in the usual ‘Wiley’ standard is very 
well printed and bound. 

G. M. Badger. 


Zoology 

Journal of the Zoological Society of India. 
Volume I, No. 1, January 1949. Published 
half-yearly by the Zoological Society of 
India, Calcutta. 

Proceedings of the Zoological Society of 
Bengal. Volume II, No. 1. Published bi- 
annually by the Zoological Society of 
Bengal, Calcutta. 

In the judgment of this reviewer, the pro- 
duction of new journals requires the strongest 
justification, for every such event adds to th( 
expense which libraries all over the world 
must meet, if they can, and increases the 
multitude of publications which the scientist 
is supposed to watch for papers in his subject. 
Of the two journals whose names are given 
above, one is quite new, the other a year old. 
They both contain papers by Indian zoologists 
and even the prejudiced reviewer must recog- 
nize that the entry of a great people into the 
comity of independent nations is an occasion 
fully justifying the establishment of new 
avenues of publication for its scientists. Never- 
theless, one cannot help being struck by the 
fact that both journals are published in 
Calcutta, and each by a zoological society, the 
one of India, the other of Bengal; and one 
cannot help wondering if two separate journals 
were really necessary. 

The numbers of the two journals before me 
contain papers on a wide range of subjects, 
as will be sufficiently indicated by the follow- 
ing incomplete list: three papers by Loos on 
free-living and plant-parasitic nematodes; four 
morphological works on insects, a gecko, and 
protozoa; three in the field of fresh-watei 
ecology ; one on the ecology of a mound' 
building termite; one on the chromosomes of 
dragon-flies. Dr. Roonwal (J. Zool. Soc. India) 
has a presidential address ‘On Zoological Stan- 
dards and Progress’; in this he castigates his 
fellow Indian zoologists with some severity, 
charging them, among other things, with pub- 
lishing too often and too readily, with display- 
ing an insufficiently critical attitude, and with 
other offences not unknown elsewhere. How 
justified his strictures may be the non-Indian 
zoologist cannot say, but may observe that the 
recognition of deficiencies is the first step to 
their removal, and that they are not apparent 
at least in most of the papers here published. 
Zoologists all over the world will welcome the 
new journals, and will wish a brilliant future 
to all who write in them, and to Indian zoology. 

P. D. F. Murray. 


Zoological Nomenclature 

The title of Richter’s book on the International 
Rules of Zoological Nomenclature, as shown in 
the review published in This Journal, 12 , 178, 
April 1960, should have read as follows: 
ElNFtlHRUNG IN DIE Z00L0GI8CHE NOMENKLATUR 
DUROH ERLXuTERUNG DER INTERN ATIONALEN 

Reoeln. Second edition. By R. Richter. 
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Titanium Metal 

J. P. Baxter* 


During the last five years there has been a 
big increase in the number of publications 
dealing with titanium metal. These publications 
reflect a growing interest and much research 
work on the preparation and study of the 
properties of this interesting element. It is 
pointed out that titanium is a very plentiful 
element, that it has a strength comparable with 
steel, a corrosion resistance similar to stainless 
steel and a density of 4*5. From this it is 
argued that titanium will be one of the impor- 
tant constructional materials of the future, pro- 
vided that the problems of preparing the metal 
cheaply and of fabricating it can be solved. 

The development of this interest in titanium 
has been a recent one. The element was first 
discovered in England in 1791 by a 
Cornwall parish priest named Gregor and it 
was re-discovered in 1797 by Klaproth in 
Hungary. Klaproth called the ore (rutile) in 
which he recognized this element a titanic ore, 
from which the name titanium was sub- 
sequently derived. In the succeeding years 
various people, including the great Berzelius, 
claimed to have isolated the metal, but it is 
clear from their results that what they pro- 
duced was invariably an impure and highly 
contaminated substance having none of the 
properties of pure titanium. In 1926 when 
W. M. Thornton wrote the American Chemical 
Society's monograph on titanium he described 
it as a hard, brittle metal. In fact, about that 
time, In 1925, Van Arkel in Holland was pre- 
paring the pure, ductile metal for the first time. 
This he did by decomposing the vapour of pure 
titanium tetraiodide on an incandescent fila- 
ment. The metal he prepared was soft and 
Silvery-white in appearance. This process was 
used by the Philips Company to prepare 

* Professor of Chemical Engineering, N.S.W, Uni- 
versity of Technology. 


titanium metal on a small commercial scale 
and it was later worked in America by several 
organizations. 

In 1940 W. J. Kroll published an account of 
the preparation of ductile titanium by the 
reduction of titanium tetrachloride mag- 
nesium, followed by the use of a power-metal- 
lurgical technique on the powder so obtained to 
give the massive metal. This process was taken 
up by the United States Bureau of Mines where 
it was developed on a substantial scale. Since 
then it has been used by various commercial 
concerns, notably the Du Pont Company in 
America. Research work on this and similar 
processes and on the associated metallurgical 
problems is proceeding today on a very large 
scale in the United States and to a lesser extent 
in Great Britain, Australia and other parts of 
the world. 

While the physical properties of titanium 
metal are mainly responsible for the interest 
which it is arousing, a second and perhaps 
equally important reason is the plentiful nature 
of the ores of this element. Titanium is one 
of the more plentiful elements in the earth’s 
crust. It has been estimated that it makes up 
0-62 per cent, of the lithosphere. It is ninth 
in the order of abundance of the elements, 
being one-third as plentiful as magnesium and 
five times as plentiful as phosphorus and nine 
times as plentiful as sulphur. It is more than 
fofir times as plentiful as copper, zinc and lead. 

Sources 

While titanium occurs in man.y minerals, 
only two are of any real commercial importance. 
These tw'O are rutile and ilmenite. Rutile is 
titanium dioxide, while ilmenite is a substance 
of variable composition which can be described 
as ferrous titanate with varying amounts of 
iron oxide, containing in some cases magnesium 
and calcium. It has the general formula 
M.FeTi03,N.Pes08 Titaniferous magnetites of 
very variable composition occur widely. Both 
rutile and ilmenite have been worked for many 
years as sources of titanipm oxide required in 
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ever-increasing amounts for the pigment indus- 
try and for the preparation of glazes, enamels 
and other ceramic wares. The table shows the 
production in various parts of the world of 
rutile and ilmenite for some typical years 
between 1936 and 1948. 


to 70 per cent, of titanium oxide in the slag 
is expected. These slags should form a satis- 
factory raw material for the pigment industry. 
As in the process the iron is recovered as metal, 
an economically attractive result should be 
obtained. It has been stated that plant is being 


.source 

Ilmenite 

Eutile 

1930 

1944 

1946 

1948 

1936 

1944 

1946 

India 

237,835 

100,794 

185.023 



185 

1,646 

258 

United States 

13,038 

248,759 

252,185 

372,000 

— 

6,180 

6,664 

Canada 

3,298 

30,333 

1,207 

— 

— 

— 

— 

Australia 

— 

3,902 

4,580 

— 

707 

8,703 

7,192 

Malaya 

11,086 

— 

— 

— 

— 

— 

— 

Norway 

54,158 

62,965 

51,744 

— 

163 

84 

62 

Portugal 

French Colonies 

494 

4,201 

z 

380 

4,240 



157 

3,270 

1,240 

Brazil 

10 

4,921 



481 

1,539 

_ 


The interesting thing about these figures is 
the rapiif rise of the United States to be the 
world’s major producer of ilmenite, with a 
corresponding decline in Indian production, and 
the relative importance of Australia as a pro- 
ducer of rutile. 

Ilmenite is usually found either in the 
massive form or in sea-concentrated sands. The 
outstanding deposits of the latter type are in 
the State of Travancore in southern India, but 
other deposits occur in many parts of the world. 
American production comes from a number of 
places, such as sand deposits in Florida and 
mines in the States of Virginia and New York, 
from which very substantial production is 
obtained. The most notable deposits in i^orth 
America are at Allard Lake in Eastern Quebec, 
where a very large massive ilmenite deposit 
exists. Figures of 125,000,000 tons have been 
given for the proved deposits in this area and 
the total reserves are probably much greater. 

In the past, ilmenite has generally been 
shipped as such for chemical treatment with 
sulphuric acid, in most cases for the prepara- 
tion of pigments. In this process the iron is 
subsequently thrown away a8g||||*rou8 sulphate. 
In connexion with the dep^iUts in Eastern 
Quebec, a new process has been developed in 
which the Ilmenite is smelted in an electric 
furnace in the presence of alkaline slag-forming 
materials, resulting in the production of metal- 
lic ir^fu and a fluid slag containing a high 
percentage of titanium oxide. Prom 65 per cent 


erected at Sorel on the southern bank of the 
St. Lawrence River which will initially produce 
176,000 tons a year of iron and 230,000 tons a 
year of 70 per cent, titanium oxide slag. It 
would seem likely that this type of process may 
find favour in other parts of the world where 
‘ilmenite is produced and where electric power 
is cheap. 

It is quite clear that the world’s reserves of 
workable titanium minerals are adequate to 
support a large metal-producing industry and 
that no fears need be entertained that a satis- 
factory metal-producing process might be 
restricted in its development through shortage 
of raw material. 

tip to the present, titanium metal has been 
prepared mainly by the two processes which 
have already been mentioned; that is, by the 
reduction of the chloride with magnesium, and 
by the decomposition of the iodide. The second 
of these processes is more commonly regarded 
as a means of preparing very pure metal start- 
ing with less pure material made by some other 
process. In addition to these two processes, 
titanium has been made by the reduction of 
the oxide with calcium metal. This has been 
worked in America, in England and in Germany. 
A purification process similar to the iodide 
method, only using the bromide, was operated 
in Germany during the war. These methods 
do not appear to be of any commercial impor- 
tance al present. 
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Magnesium Process 

The magnesium process has been extensively 
studied by the ‘United States Bureau of Mines, 
who have operated it on a substantial scale. 
The first step in this process is the conversion 
of titanium oxide or ilmenite into titanium 
tetrachloride. This can be done by chlorination 
in the presence of carbon at a raised tempera- 
tine, and this process has in fact been used for 
many years to make titanium tetrachloride for 
use as a smoke-producing compound and as a 
raw material for the pigment industry. The 
scale of operation has never been very large, 
and if titanium metal is to be made by this 
])rocess in amounts comparable wnth steel or 
aluminium then much development work will 
be required on the chloride process to enable it 
to be operated cheaply and in large units. After 
preparing titanium tetrachloride, it is necessary 
to purify it carefully fiom silicon and from 
carbon compounds and from other metallic 
impurities such as vanadium. This is done by 
distillation and by treatment of the liquid with 
metallic copper. 

After purifying the titanium tetrachloride, 
the next step is to react it with molten mag- 
nesium metal. So far this has usually been 
done as a batch process, but as the scale of 
operation expands, methods will no doubt be 
found of working it continuously. In the batch 
l)iocess a steel leactor is used which can be 
heated in an oil-fired or gas-fired fuinace. The 
vessel is fitted with an inlet for titanium tetra- 
chloride and with a drain at the lowest point 
from wiiich molten magnesium chloride can be 
withdiawn. This drain is sealed by a w’^ater- 
cooled plug. The leactor is first cleaned and 
then a charge of pure ingot-magnesium is 
placed in it. It is then closed with a lid which 
is welded in position. The air in the vessel 
is pumped out and l eplaced by argon or helium. 
A small positive pjessure of this gas is main- 
tained throughout the process. The tempera- 
ture of the furnace is then raised and the 
magnesium is melted. The titanium tetra- 
chloride is now run in slowiy until the reaction 
is complete. A slight excess of magnesium is 
used so that the titanium shall be free from the 
trichloride, which is said to render it spon- 
taneously inflammable. The molten magnesium 
chloride is drained off during and at the end of 
the process, leaving a mass of titanium sponge 
in the reactor. This is cooled in an inert 


atmosphere. The titanium sponge contains mag- 
nesium chloride and free magnesium. This was 
originally removed in the Bureau of Mines work 
by pickling with dilute hydrochloric acid, after 
which the titanium powder was dried and 
de-gassed by heating in a high vacuum. This 
method caused some deterioration in the quality 
of the titanium and it is now usually replaced 
by a direct distillation of the magnesium and 
magnesium chloride by heating the sponge to 
about 1000 "'C at a veiy low pressure. In this 
way, titanium sponge is produced which 
analyses 99-7 to 99-8 per cent, titanium metal. 

It will be clear that in this pi’ocesa the raw 
materials ai-e titanium oxide and caTb n and 
electric powei*; and that the magnesium and 
chlorine which are used are recovered in the 
form of anhydrous magnesium chloride, which 
could be fed to an ele^ctrolytic cell where the 
magnesium and the chlorine could be re- 
generated. Apart fioni make-up losses there 
would be no consumption of magnesium or 
chlorine. It is important to remember here that 
a substantial part of the cost of operating an 
electrolytic magnesium process Is the prepara- 
tion of the anhydrous magnesium chloride. In 
the titanium process this will be avoided. 

The scaling-up of a process of this sort from 
small batch operation to a large continuous 
plant will clearly involve many engineering and 
chemical engineering problems. There would 
seem to be no reason today wdiy these problems 
.should not be solved and the production of 
titanium on a large industrial scale achieved. 

Iodide Process 

The iodide process has not yet been operated 
on a large scale and its future development 
depends upon the demand foi* metal appreciably 
purer than that made in the magnesium process 
and upon the solution of a number of problems 
which arise when an attempt is made to scale 
up the iodide process. In its present form the 
process is generally wmrked in a similar manner 
to the original apparatus of Van Arkel, except 
that his glass equipment has given way to 
iodine-resisting metal alloys and that the scale 
has been increased to produce rods of metal 
which may be up to an inch in diameter. In 
Van Arkel’s apparatus an incandescent filament 
of titanium usually in the form of a hairpin 
hangs in a vertical tube, around the wralls of 
which is packed, behind a molybdenum screen, 
crude granular titanium metal made by some 
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other process. The vessel is pumped out to a 
high vacuum and a small amount of titanium 
iodide is added, which vaporizes at the tem- 
perature used. The vessel is immersed in a 
cooling bath at a temperature of about 160 
and the filament is raised to about 1400 by 
passing an electric current through it. The 
titanium iodide is decomposed on the filament 
surface, depositing the metal, and the iodine 
then combines with the crude titanium, forming 
more iodide. In this way the crude metal is 
used up and highly pure titanium is deposited 
on the filament, which steadily increases in 
thickness. As the process proceeds the current 
through the filament must be increased to main- 
tain the temperature and the process ends when 
the available current supply can no longer keep 
the filament hot enough. 

The metal deposited in this way is exceedingly 
pure and is very soft and ductile. It is the 
purest form of the metal which has been made. 
Operated in the foi m which has been described, 
the process is very inefficient in its usage of 
electrical energy, the greater part of which is 
dissipated as radiation from the filament to 
the cooling bath. It seems not unlikely that 
a cai’eful study of the process and of the manner 
of carrying it out could greatly improve the 
efficiency and might lead to a possible com- 
mercial method of operation. The development 
and the scaling-up of such a process to a really 
large scale would present some very severe 
engineering problems, but it should not be 
beyond the resources of the modern chemical 
engineer. 

There is no doubt that much work is being 
done on other ways of producing titanium and 
it seems likely that better methods will be 
developed before long. There are obvious possi- 
bilities in electrochemical methods involving 
the electrolysis of fused salt systems containing 
titanium chloride or fluoride. Direct smelting 
operations to yield titanium alloys which might 
then be purified are also worth serious con- 
sideration. 

FaWication 

After developing a satisfactory process for 
producing titanium metal, there still remain 
many problems in connexion with its fabrica- 
tion and use. Before titanium can be fabricated 
by the ordinary methods of rolling, forging and 
extruding, it is necessary to prepare it in the 


form of ingots. While this can be done, as has 
been shown by the Bureau of Mines, by pressing 
and sintering the powder, for cheap and large- 
scale operation some casting technique is almost 
essential. Titanium metal melts at 1725®C and 
the molten metal reduces most refractory 
oxides. It also dissolves carbon and combines 
with all known gases except the rare gases. No 
other metal of such a high melting point is 
fused and cast commercially on any substantial 
scale. 

Two promising methods have been developed 
for the casting of titanium. In the first the 
material is melted in a graphite crucible in a 
high-frequency furnace. Melting is carried out 
in an atmosphere of argon or in a high vacuum, 
and the furnace is designed so that the melting 
lime and the contact with the crucible are as 
short as possible. In this way ingots of up to 
100 lb. weight have been produced, in which 
the carbon content was not unreasonably high. 
Although carbon dissolves in molten titanium, 
it appears to crystallize (when the metal is 
cooled) as small nodules of the carbide which 
do not greatly affect the physical properties of 
the metal. Titanium cast in graphite crucibles 
usually contains 0-7 to I'O per cent, of carbon. 

An alternative method developed at the 
Battelle Institute in America and used sub- 
sequently in other places is to melt the titanium 
in a water-cooled coppei* crucible by means of 
an electric arc. Melting is carried out in an 
atmosphere of argon. The arc is struck between 
a tungsten-tipped electrode and the titanium 
metal. By feeding titanium powder slowly into 
such an apparatus it is possible to build up a 
homogeneous ingot, although only a small part 
of it is molten at any given time. The titanium 
does not wet the copper crucible and the ingot 
comes away cleanly at the end of the process. 
The only impurity is a very small amount of 
tungsten, which appears to have little effect on 
the properties of the metal. This process is 
normally used for comparably small ingots of a 
few pounds weight, but it could clearly be 
adapted for a continuous casting process in 
which large ingots could be produced. 

After obtaining an ingot of ductile titanium, 
many of the normal methods of metal fabrica- 
tion can be applied. Iodide titanium can be 
reduced at least 95 per cent, by cold rolling 
without any annealing process. Cast mag- 
nesium-process titanium is somewhat harder. 
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but reductions of from 40 per cent, to 50 per 
cent, are possible in the cold. When titanium is 
annealed, this is usually done at from 800 °C 
to 850 °C, and is best carried out in an inert 
gas or a high vacuum. If annealing is carried 
out in air, an oxide skin is formed which may 
be removed by pickling, but some deterioration 
in the quality of the metal is inevitable. At 
600 '"C titanium is appreciably softer than when 
cold and the rate of oxidation in air is not 
excessive. Using this temperature, warm rolling 
can be carried out successfully with only small 
deteiioration in the quality of the metal. At 
900” to 1000 ' C, titanium is easily worked and 
can be rolled or forged. It oxidizes rapidly at 
this temperature and the oxide penetrates the 
body of the metal, causing a general loss of 
ductility. Where it is desired to practise hot 
rolling it is better that the metal should be 
sheathed with steel or some other protective 
substance and the rolling i)erformed out of 
contact with air. 

The mechanical properties of hot titanium 
are such that it should be easy to extrude, but 
the choice of a die material is difficult owing to 
the ease with which titanium sticks to other 
surfaces. The same trouble arises in drawing 
operations, in which some success can be 
achieved by plating the titanium with another 
metal such as copper or by giving it a thin skin 
of oxide to prevent it sticking to the die. 

Titanium can be welded successfully using 
the resistance method, in an inert atmosphere. 
Good results have been obtained using a helium 
arc in a helium-filled dry box. It is probable 
that argon would be equally successful. 

Proper He ti 

The mechanical pioperties of titanium depend 
a good deal upon its purity and previous 
history. Iodide titanium in the annealed con- 
dition has a tensile strength of about 48,000 lb. 
per square inch with an elongation of 40 per 
cent, in one inch. If the iodide metal is cold- 
worked the tensile strength rises to 97,000 lb, 
per square inch, while the elongation drops to 
11 per cent, in one inch. The strength of 
magnesium-process metal varies a great deal 
owing to the variations in oxygen content, but 
a typical specimen which has been annealed will 
have a tensile of 80,000 lb. per square inch and 
an elongation of 25 per cent, in two inches. 
The same material with cold work may have 


a tensile of 125,000 lb. per square inch and an 
elongation of 12 per cent, in two inches. 

A vei y great deal of woi k has been done on 
the alloys of titanium of the titanium-rich 
type. Some notable improvements in mechani- 
cal properties have been obtained, and refei- 
ences have been made to alloys with tensile 
strengths from 150,000 to- 200,000 lb. per square 
inch with satisfactory ductility. The final 
word, howevei-, lias not yet been said about 
these compositions. There is no clear indication 
yet of an alloying constituent which confers a 
high degree of lesistance to oxidation at high 
teniperatiues. Tliis is one of the qti; ities most 
to be desired in a titanium alloy. In spite of 
the work whicli has been done, there remains 
much more to do in the alloy field, particularly 
as much of tlie early work was done with 
samples of titanium of doubtful purity and in 
many cases of unknown oxygen content. With 
the greater availability of supplies of really 
pure metal, the metallurgy of this element 
should continue to yield interesting results. 

In the field of corrosion resistance, titanium 
has some outstanding pi-operties. Its resistance 
to oxygen at high temperatiiies is not good; 
but, although it combines with oxygen, massive 
titanium wlien heated show\s no tendency to 
catch fire, an oxide skin being produced which 
slowly penetrates into the metal. The resistance 
to cori-osion by sea water is outstanding and 
makes tlie metal of great intei est to the marine 
engineer. Satisfactory resistance to the follow- 
ing agents has been claimed: all strengths of 
cold nitric acid and hot nitric acid up to 
65 per cent., hydrochloric acid up to 3 per cent., 
and chlorine solutions and gas below 80 ”C. 
Dilute caustic soda solutions either hot or cold 
are without effect upon the metal and it is 
reported to be satisfactory for the handling of 
SO per cent, hydrogen peroxide. It is clearly 
a material of considerable interest to the chemi- 
cal engineer, and if it becomes available at a 
satisfactory pi ice and if the problems of fabri- 
cation aie successfully overcome it should find 
a definite place in the construction of plant for 
tire chemical industry. 

Conclusion 

From what has been said it will be clear that 
titanium has great possibilities but that sub- 
stantial difficulties and large expenditure of 
money upon research and development lie 
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between us and the realization of these possi- 
bilities. It has good mechanical properties and 
its low density must make it of Interest to all 
designers of equipment where strength and 
weight are important, notably in aircraft and 
in transportation equipment. Its excellent 
corrosion resistanc;e when exposed to sea water 
makes it of interest for the construction of 
ships and of sea-going aircraft. Judging by the 
amount of effort which is being put into this 
development today, we shall see and hear a 
great deal more of the uses of titanium during 
the next few years. 

Application of Isotopes in 
Scientific Research 

G. B. Guesford 

Since certain isotopes have become available 
from the Atomic Energy Commission of the 

U.S.A. and the Atomic Energy Research Estab- 
lishment, England, their application in many 
different spheres of research has been made 
possible. The extent to which advantage is 
being taken of their availability in Australia 
was demonstrated by the success of a con- 
ference, sponsored by the Chemistry Depart- 
ment of the University of Melbourne and by the 
C.S.I.R.O., which was held in Melbourne from 
14 to 17 August 1950, to discuss the Applica- 
tions of Isotopes in Scientific Research. The 
co.nference, which did not cover medical 
research, was attended by about 175 delegates, 
of whom 45 came from interstate. As well as 
providing information for scientists wishing to 
begin work involving isotopes, it provided an 
opportunity for those already working with 
them to have formal and informal discussions 
with other scientists having related interests. 

After a formal opening by Professor E. J. 
Hartung the earlier sessions of the conference 
were devoted to papers on the general aspects 
of the theory and use of isotopes. J. C. Bower, 
in a paper on Fundamentals of Nuclear Physics, 
outlined the current theories of atomic struc- 
ture and described the use of the cyclotron and 
the atomic pile for the production of isotopes. 
E. A. Cornish dealt with Statistical Problems 
in the Utilization of Isotopes. Radioactive 
decay is a random process in which the numbers 
of particles emitted are distributed in the 
Poisson distribution. The distribution function, 
properties of the distribution, parametric esti- 
mation, tests of the agreement of counting data 
with tni expectation, the variance of functions 
of counting rates and the asymptotic approach 


to normality were all discussed in relation to 
the distribution. The Techniques of Assay of 
Stable Isotopes were outlined by J. D. Morrison; 
the use of density determination, spectroscopic 
methods and the mass spectrometer all being 
described. T. H. Oddie discussed Techniques of 
Assay of Radioactive Isotopes. He described 
briefiy the measuring apparatus available and 
concluded that Geiger counters and ionization 
chambers are preferable for the usual tracer 
applications. The limitations imposed by the 
size, form and position of the source were 
stressed, and the importance of sample 
preparation. 

V. D. Hopper dealt with Applications of 
Nuclear Emulsions to Physical Problems, out- 
lining recent improvements in emulsion 
preparation which have again bi ought this tool 
into prominence in studies of radioactivity. 

The Limitations of the Tracer Method in 
Scientific Research formed the subject of 
another session. G. M. Harris dealt with the 
matter from the physical viewpoint, discussing 
three main aspects — difficulties of experimental 
technique, the ‘isotope effect’, and chemical 
changes in the surroundings initiated by dis- 
integration pioducts. 

W. P. Rogers discussed the use of tracers in 
biological experiments, wliich is based on the 
fundamental generalization that all isotopes of 
a given element are indistinguishable, one from 
the other, to biological systems. This generaliza- 
tion is not entirely true, however, and in some 
instances the divergence from the ideal is 
sufficient to limit the use of isotopic ti'acers in 
biological experiments. 

The importance of taking adequate health 
and safety precautions in handling radioactive 
materials cannot be stressed too strongly to 
those using isotopes. D. J. Stevens outlined the 
hazai'ds involved, discussed the ‘maximum per- 
missible dose’ and described methods of provid- 
ing adequate protection in the laboratory and 
checking on radiation exposure received. 

In other sessions a series of papers was given 
describing research projects involving the use 
of isotopes in progress in different laboratories 
in Australia. I. Lauder outlined experiments 
involving the use of the heavy oxygen iso- 
tope in studying reactions in liquid sulphur 
dioxide and the interchanges of oxygen between 
water and inorganic oxy-anions. Experiments 
aimed at a separation of the naturally-occurring 
isotope of potassium, K*^ were described by 
G. A. Elliott. These involved a method of 
cation exchange using artificial zeolites and a 
method of counter-current ionic migration. 
Large changes of abundance ratio were easily 
obtained by the latter method using a mixture 
of sodium and potassium salts, but prolonged 
attempts to obtain a detectable separation of 
the isotope yielded negative results. 

Exchange Reactions and Problems of Chemical 
Structure were discussed by B. O. West, who 
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had studied exchange reactions of metal com- 
plex compounds of Ni, Pe, Cu, V, Zn, Mg, Co in 
various solvents, mainly water, pyridine and 
methyl cellosolve, or in aqueous mixtures of 
these compounds. 

The use of isotopes in studying problems of 
fundamental entomology, and of insect control, 
is receiving attention from many authors. A 
number of such experiments were discussed by 
M. F. Day. C. R. Millikan contributed a paper 
on studies of factors affecting the distribution 
of manganese in plants by the use of Mn*^. 
W. Boas described experiments undertaken by 
P. J. Fensham on the measurement of self 
diffusion of tin, using Sn^”. P. K. McTaggart 
and J. E. Newnham described experiments in 
which and Zr** had been used to follow the 
enrichment of hafnium in various reactions and 
fractionation processes designed to effect the 
separation of hafnium from zirconium. J. Daly 
outlined attempts to devise radiometric methods 
for the rapid assay of ores containing uranium 
and thorium. In general, trustworthy thorium 
determinations can readily be made by radio- 
metric measurements alone, but accuracy in 
uranium assay requires constant check by other 
methods. A. M. Downes discussed the general 
problems involved in the synthesis of isotopic 
molecules, referring to some practical points in 
experimental procedure; while F. I. Andersen 
dealt with the particular case of synthesizing 
molecules containing deuterium. 

It is hoped to publish, in the form of Proceed- 
ings, the papers presented to the conference. 
During the conference visits were organized to 
the C.S.I.R.O. Division of Industrial Chemistry; 
to the Bureau of Mineral Resources, Geology 
and Geophysics; to the Commonwealth X-Ray 
and Radium Laboratory; and to the Physics 
Depaitment of the University of Melbourne. 


Artificial Radioactivity 


C. B. O. Mohr* 


Artificial Radioactivity. By P. B. Moon. 
(Cambridge: University Press, 1949. 102 

pp., 28 text-tigs. SJ" X 5i".) English price, 
12.S*. 6d. net. 

This recent addition to the series of Cam- 
bridge Monographs in Physics is a most useful 
up-to-date outline of the main phenomena and 
techniques of artificial radioactivity, as met 
with in elements of atomic number below 80. 
In other words, it deals with artificially pro- 
duced elements which emit jS-particles (positive 
or negative) and y-rsiys. The subjects of 
natural a-radioactivity, artificial disintegration, 
and fission, are therefore not included, these 


* Associate-Professor, Department of Physics, 

University of Melbourne. 


being covered in a companion volume in the 
series entitled Excited Statefi of Nuclei, by 
S. Devons. 

The author packs a good deal of useful and 
interesting information in concise but readable 
form into fairly short compass. He assumes 
only very elementary acquaintance with the 
fundamental processes of radioactive decay and 
the simpler properties and behaviour of nuclear 
particles, and proceeds to give the reader the 
most recent information available, together 
with references to representative original 
papers for those requiring further detail. No 
great detail is given al>out experimental tech- 
niques (though the adequate amount given is 
supplemented by general references to the 
literature) and no mathematical knowledge is 
required. Thus the essentially thee ‘tical and 
complicated theories of j^-decay and K capture 
are descriptively and briefly dealt with and 
discussed in the light of experimental data. 
Yet the broad theoretical basis of the whole 
subject is implicit throughout the book. The 
printing is all that one has come to expect 
from the (Cambridge University Press. 

After the Introductory Chapter, and one on 
Identification and Measurement of Radiations 
and Particles, come the main two chapters — on 
Radioactive Processes . in which Z (atomic 
number) (Changes by ±1, and on Radioactive 
Processes in which Z Does Not Change. Change 
of Z by ± 1 corresponds to two main nuclear 
processes: (a) /i^-decay with the emission of 
an electron or positron — plus a neutrino — from 
the nucleus, a nuclear neutron being converted 
into a proton or vice-versa in the process; and 
(b) K capture, or dropping of a K electron 
into the nucleus and its combining with a 
proton there to form a neutron, surplus energy 
being emitted in the form of a neutrino. Tlie 
theory of the processes (a) and (b) is similar, 
as might be expected from Dirac’s theory, which 
regards the positron as absence of an electiY)n 
from one of an infinity of filled states of 
negative energy. The emission of a positron in 
process (a) may thus be regarded as the 
capture by a nucleus of an electron in a nega- 
tive energy state, and it is thus an analogous 
process to the capture of a K electron in 
process (?>). The neutrino theory of /a-emission 
accounts for the continuous distribution of 
energies of the emitted particles, the neutrino 
taking part of the decay energy. Comparison 
of the form of the theoretical and experimental 
energy distributions of the )3-particles also 
indicates that the mass of the neutrino must 
be less than one three-hundiedth of the mass 
of the electron. Furthermore, the most recent 
experiments on the measurement of the recoil 
of the nuclei in processes (a) and (h) provide 
the strongest evidence to date — the only direct 
experimental evidence — for the existence of 
the neutrino. 

A radioactive process in which Z does not 
change, corresponds to the change of a nucleus 
from one state of energy to a lower one, the 
difference in energy being passed on either (i) 
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to a 7 -ray, or (ii) to an electron in the K shell 
or higher shell of the same atom. Process (i) 
is exactly similar to the emission of visible 
light from an atom. There is the further 
similarity that groups of widely different life- 
times of the higher states may occur, longer 
lifetimes corresponding to ‘metastable’ states 
from which the system drops by a ‘forbidden’ 
transition. In the radioactive process, half- 
lives may range from unobservably small times 
< allowed transitions, with emission of ‘electric 
•dipole radiation’) to days or months (forbidden 
transitions, with emission of ‘electric quad- 
rupole’ or ‘octopole’ radiation). Similarly in 
^-particle emission, groups of half-lives occur 
for different nuclei corresponding to allowed 
and forbidden transitions. 

The most important basic knowledge gained 
about nuclei by the study of these processes is 
that pertaining to their energy level schemes. 
From the energies of the j3-rays or 7 -rays 
emitted in the two main types of radioactive 
process considered here, we deduce the spacing 
of the nuclear energy levels. From the nature 
of the radiation emitted, whether dipole, quad- 
rupole, etc., we gain information about the 
quantum numbers of the levels. Due to the 
existence of isotopes, we now know of ovei 
four times as many /i-emitting nuclei as there 
are different chemical elements, so the experi- 
mentalist in this field has a job for life! A 
great deal of detailed information on nuclear 
energy levels has been amassed in recent years, 
but it is interesting to note how little has been 
added to our general basic ideas and theories 
since Fermi put forward his neutrino theory 
of jS-particle emission in 1934. We still await 
a new theory which will bring the same under- 
standing of nuclear energy levels as the Bohr 
theory of the hydrogen atom brought to the 
understanding of atomic energy levels. Since 
the interaction between all nuclear particles 
is Jarge, whereas that between electrons in an 
atom is small compared with the nuclear attrac- 
tion for the electrons, the nuclear problem is 
of an altogether highei- order of difficulty, and 
we may have to wait some time yet for such 
a theoretical development. 

We therefore have the comforting thought 
that Moon’s little book is not likely to ‘date’ 
at all quickly, even in these days of super- 
cyclotrons. 

A Marine Station on the Great 
Barrier Reef 

When the last war ended, the late Professor 
E. J. Goddard began to develop plans for a 
marine station on Heron Island. After he died, 
the possibility of taking up the project came 
before the Great Barrier Reef Committee, 
which resolved to make the establishment of 


a marine biological station on the reef one of 
its major activities. It voted £500 from its 
funds, and appointed a sub-committee to 
implement the proposal. Sufficient progress 
has now been made for an interim report to 
be issued. 

Objects and Scope 

The purposes of the station will be: 

for research into reef biology and asso- 
ciated problems; 

for training young research workers in 
biological work; 

for research into economic problems of 
fisheries, tourist development, etc. 

It will also be a centre from which geological, 
physiographical or botanical investigations 
may be undertaken. 

It is not intended to establish an institution, 
but to provide a facility which may be used 
for training and research by workers from all 
over Australia and abroad. Whether there 
are enough marine biologists in Australia with 
the leisure or the specific occasion to occupy 
the station fully from its completion is un- 
certain ; but there is no doubt about the 
interest that has been created abroad, and the 
Committee feels strongly that provision of the 
facility will lead to increasing activity here, 
and that it will be a valuable aid in building 
up the scientific manpower of this country. 

Site 

Heron Island offers many advantages: rich 
growth of coral and an abundant reef fauna; 
proximity of other reefs and cays; nearness 
to Brisbane; and an established settlement* 
which is interested in the project and from 
which stores, services, the use of large boats, 
and, if necessary, accommodation, might be 
hired. Disadvantages are the poor anchorage 
and the risk of hurricanes, both of which are 
inseparable from the use of a coral cay on 
the coast of Queensland. 

Professor C. M. Yonge considers the site 
a good one; and if the venture is successful 
there is no reason why it should not be 
extended in the form of sub-stations further 
north. 

Plans and Equipment 

Professor R. P. Cummings has prepared draft 
plans of a building, which could be constructed 
of locally-made coral bricks. Experimental 
bricks have been tested and found satisfactory; 
their use will greatly reduce the costs of 
materials and transport. The building is elon- 
gate, with a central, nearly square section for 
tanks and aquaria, and a rectangular labora- 
tory section at one end balanced by living 
quarters at the other. The laboratory section, 
as at present planned, includes two stores, a 
dark-room, three medium-sized laboratories and 
one large laboratory (28 feet by 21 feet). 
Either section may be extended or shortened, 

• Owned by the Poulson estate. 
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as funds and needs may dictate. The local 
rainfall is only about 18 inches a year, so 
provision will be made for maximum storage 
of fresh water. Electricity and pumped salt 
water will probably be drawn in the first 
instance from the existing supplies of the 
settlement. 

It is proposed to equip the station only with 
basic equipment of general utility in marine 
work. Workers would have to bring their own 
microscopes and other expensive or special 
equipment, but would be able to draw ordinary 
glassware and reagents from the store. One 
or two small boats fitted with outboard motors 
will be provided, and a man will be employed 
to act as general attendant, caretaker and boat- 
keeper for the station. 

Recognition and Support 

The proposals have been submitted in general 
terms to scientific organizations and individual 
biologists in Australia and abroad. They have 
been well received, and have been given oflacial 
recognition by the following bodies: A.N.R.C., 
A.N.Z.A.A.S., C.S.I.R.O., the Pacific Science 

Association, the Royal Society, and the Royal 
Geographical Society. In some instances recog- 
nition has been accompanied by very tangible 
evidence of approval, of which the most 
notable has been the splendid gift by the 
Royal Society of £1000 sterling from its E. T. 
Browne fund. 

Finance 

A preliminary estimate, based on the sketch 
plans, was that the building would cost about 
£5000, and £500 has been allowed for basic 
equipment. These are the initial capital sums 
aimed at. The special fund created for the 


purpose now stands at: 

£ s. d. 

Great Barrier Reef Committee 500 0 0 

Goddard Memorial Fund* . . . 517 9 1 

Royal Society (E. T. Browne 

Fund) 1250 0 0 

Other donations 201 5 0 


Total, £2468 14 1 

Approval has recently been received for 
gifts to the fund to be rebatable for taxation 
purposes, and the Committee is now seeking 
to augment it substantially from individual 
donations. It is hoped, too, that both the 
Commonwealth and Queensland Governments 
may become interested in the project. 

The problem of maintenance is also receiving 
attention, but plans are not sufficiently mature 
to warrant a report at the present time. 

Immediate Developme'tU 

The immediate plans of the Committee are: 

(1) To augment its special fund by all 
means in its power. 

• On the condition that an appropriate part of 
the station bears the name of the late Professor 
B. J. Goddard in his perpetual memory. 


(2) To have final plans, specifications and 
estimates prepared so that construc- 
tion may be commenced without 
delay. 

(3) To develop its proposals for annual 
maintenance, which, it is estimated, 
will cost initially about £750 per 
annum. 

The Committee hopes that its work will be 
sufficiently advanced for an opening ceremony, 
even of an unfinished building, to be held at 
the time of the A.N.Z.A.A.S. meeting in Bris- 
bane next year. 

Australian National Committee 
of Crystallography 

Although classical crystallography is an old 
and noble science, the application of X-ray 
techniques to crystal structure analysis within 
the last thirty-five years has focused attention 
upon the importance of this branch of scientific 
endeavour to such an extent that it may truly 
be said today that crystallography in general, 
and X-ray crystallography in particular, may 
be regarded as one of the major fields of 
scientific research and development. With the 
conclusion of World War II and the consequent 
relaxation of restraints on the publication and 
international dissemination of scientific infor- 
mation, there has been, as with most other 
sciences, a spate of articles and papers in the 
technical journals on matters of common 
interest to crystallographers. It was soon 
recognized that the time had come to promote 
the formation of a new member to the well 
established International Council of Scientific 
Unions,* viz., an International Union of 
Crystallography. 

The 1947 Report of the Executive Committee 
of the I.C.S.U. records that ‘the proposal to 
establish an International Union of Crystallo- 
graphy arose from an international meeting of 
crystallographers held in London in July 1946 
under the chairmanship of Sir Lawrence Bragg 
and with the co-operation of the X-ray Analysis 
Group of the Institute of Physics. The possi- 
bility of adhering to the International Union 
of Pure and Applied Physics as a Commission 
within that Union was discussed at length, 
but for many reasons was considered less 
satisfactory than the formation of a separate 
Union of Crystallography*. Accordingly, pro- 
posals were submitted to the Executive Com- 
mittee of the Council of Unions, and formal 
recognition of the new Union by the I.C.S.U. 
was granted on 7 April 1947. In the following 
year the Union held its First General Assembly 
and International Congress at Cambridge, 
U.S.A., at which the Statutes and By-laws were 
adopted and the first office bearers were elected. 
At the present time the latter include Professor 


♦This Journal, lO, 127 (1948). 
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Sir Lawrence Bragg (U.K.) as President, and 
Dr. R. C. Evans (U.K.) as General Secretary 
of the Union. 

Full accounts of the principal business trans- 
acted at the First General Assembly have been 
given elsewhere,! but the following extract is 
of interest here, in setting out the objects of 
the Union: 

(o) To promote international co-operation in 
crystallography ; 

(&) To promote international publication of 
crystallographic research and of crystal- 
lographic works; 

(c) To facilitate standardization of methods 
and of units in crystallography; 

(d) To form a focus for the relations of 
crystallography to other sciences. 

In accordance with these objects and with 
the general practice of the other International 
Unions, the Union of Crystallography has estab- 
lished a number of commissions to co-ordinate 
and administer its functions. One important 
activity in connexion with object (ft), above, 
has already proved extremely valuable, viz., the 
establishment of an international journal of 
crystallography. This journal, Acta Crystallo- 
graphica, sponsored by the Union, is published 
with financial help from UNESCO and from 
British and American research associations, 
industrial firms, and other organizations. Pub- 
lication began in 1948 and consists of six issues 
a year. The journal covers all aspects of 
crystallographic research and is therefore not 
only of direct interest to crystallographers, but 
also of general usefulness to workers in those 
fields where crystal structure and its relation- 
ship to specific properties of matter has a 
bearing on their own particular problems. 

Countries may adhere to an International 
Scientific Union either through an existing 
scientific institution, or, if no appropriate body 
is in existence, by the formation of an indepen- 
dent national committee. In either case, how- 
ever, a national committee is formed for this 
purpose. In Australia the adhering body is 
the Australian National Research Council, and 
when Australia joins an International Scientific 
Union the A.N.R.C. appoints an appropriate 
national committee. As ^ar as crystallography 
is concerned, a rapid increase of interest in 
pure and applied crystallographic research has 
taken place in Australia within the last few 
years, and many university and government 
laboratories now have groups actively engaged 
on X-ray crystallography and/or allied subjects. 
The Interest shown in this country in develop- 
ments in these fields was well exemplified by 
the wide range of papers on X-ray crystallo- 
graphy which were presented as part of a 
‘Conference on X-rays in Industry’, arranged by 
the Australian Branch of the Institute of 
Physics in November 1949. ♦ In April last year 


t-4cra Cryst., 1, 276; 340 (1948). 

* Am"-', summarized account of the proceedings of 
this conference will appear shortly in the British 
Journal of Applied Physics. 


the A.N.R.C. decided to adhere to the Inter- 
national Union of Crystallography, and accord- 
ingly appointed a National Committee of 
Crystallography. At the present time the 
Committee is composed of thirteen members 
drawn from various university and government 
laboratories throughout Australia, and repre- 
sents a wide range of crystallographic 
interests. The main objects of the Committee 
are to promote and co-ordinate in this country 
the study of crystallography, particularly in 
relation to international requirements; and to 
keep crystallographers and other Interested 
scientists here aware of international develop- 
ments in crystallography, such as conferences, 
publications, agreements on standardization of 
apparatus and nomenclature, etc. If deemed 
advantageous, it will also appoint subcom- 
mittees to deal in Australia with specific 
aspects of crystallographic work, so that the 
views of Australia may be passed on to the 
appropriate Commissions of the International 
Union of Crystallography. 

The Second General Assembly and Intei- 
national Congress of the International Union 
of Crystallography will be held in Stockholm 
next year and it is expected that one member 
of the Australian Committee will attend as a 
delegate to that Assembly. 

The contributions of Australia to various 
phases of crystallographic research are increas- 
ing steadily, and it may be confidently expected 
that along with other nations she will play 
her part in international crystallography. 

R.I.G. 


The Edgeworth David Medal 


The Edgeworth David Medal, 1949, has been 
awarded to T. B. Kiely, plant pathologist of the 
New South Wales Department of Agriculture, 
stationed at Gosford. 

Studies have been undertaken during the 
past ten years by Mr. Kiely on the Black 
Spot disease of citrus in the central coastal 
distinct of New South Wales. This disease has 
been one of the principal barriers to economic 
production of Valencia oranges. It was formerly 
considered that the main source of infection of 
young susceptible Valencia orange fruits was 
provided by the water-borne pycnidiospores of 
Phoma citricarpa McAlp. that had developed in 
lesions on mature fruit hanging in the same 
or nearby Valencia trees. Control of the 
disease could not be demonstrated, however, 
when affected mature fruit was entirely eradi- 
cated prior to the setting of the new season's 
fruit. This anomaly indicated the possible 
existence of an alternative source, or sources, 
of inoculum of the pathogen. 

Kiely was able to demonstrate the wide- 
spread occurrence, under central coast con- 
ditions^ of inoculum of this nature. Pycnidia, 



1950 


THE AUSTRALIAN JOURNAL OF SCIENCE 


43 


speiinogonia and pycnidio-sclerotia have been 
described by him occurring over the surfaces 
of dead citrus leaves in most central coast 
orchards. An asclgerous stage also of the 
fungus has been described — Guignardia citri- 
carpa n. sp., which is capable of producing 
wind-borne ascospores throughout the year. 
The importance of this type of inoculum has 
been demonstrated, and the ascospores are now 
accepted as being the main source of infection 
of the young fruit. 

By means of suitable isolation techniques, 
latent infections of Guignardia citricarpa have 
been demonstrated in the rind of mature and 
immature Valencia orange fruits at all stages. 
The latent nature of this disease has also been 
confirmed by infection studies. In one fruit, for 
instance, it was demonstrated that mycelium 
of the causal fungus had remained in a latent 
condition for a period of 384 days. 

The occurrence of latent infections in appar- 
ently normal leaves of all citrus varieties has 
also been shown. A pure culture technique has 
been developed whereby green leaves appar- 
ently free from lesions may be removed from 
the tre(‘ and as the leaves die the air-borne 
inoculum is produced over the leaf surface. 
Young tiees in nurseries hav(‘ been shown to 
be infected in this way and it is considered 
that, conditions being favourable, the disease 
could be introduced into other citrus ar(‘as if 
this fact were overlooked. 

Alternate host plants have been shown to 
exist amongst our native flora and these 
harbour latent infections, too; many producing 
uscosporic inoculum in their dead leaves, and 
so contributing to the available inoculum, 
(^considerable attention has been paid to the 
conditions governing the development of the 
ascocarps and so to the availability of inocu- 
lum. This has contiibuted greatly to know- 
ledge of the epiphytology of the disease. 

Morphological studies of the causal fungus 
have been carried out. The development of the 
ascMKarp has been followed and the taxonomic 
position of Guignardia citricarpa determined 
from these studies. 

Kiely has also undertaken an extensive study 
of methods of controlling the Black Spot 
disease. 


Obituary 


Cyril Tenison White 


Cyril Tenison White died suddenly on 16 
August 1950. He was born on 17 August 1890, 
and at the age of fifteen was appointed Pupil 
Assistant to his grandfather, the late F. M, 
Bailey, Colonial Botanist of Queensland. In 
the earlier years of his training he illustrated 
Bailey's Comprehensive Catalogue of Queens- 
land Plants with almost 1,000 pen and ink 


sketches, and his extensive collections were the 
basis for a large number of the new records in 
that work. In 1917, when his uncle, J. F. 
Bailey, was appointed Director of the Adelaide 
Botanic Gardens, Mr. White became Acting 
Government Botanist of Queensland and in the 
following year Government Botahist, a position 
he held until his death. His first important 
assignment was a collecting trip in 1918 to 
Papua. In 1923, at the invitation of Professor 
C. S. Sargent of the Arnold Arboretum, Boston, 
IJ.S.A., he made extensive collections in New 
Caledonia. As this type of work was done in 
his official leave periods, he was unable to 
accept a further invitation from the Arboretum 
to collect in New Guinea. One of his former 
assistants, L. F. Brass, took up the work; Mr. 
White published the results in the ’ournal of 
the Ainold Arboietum. He did some extensive 
collecting in New Guinea and the Solomons in 
1944 and 1945: tlie material is still being 
examined. In 1939 he spent a yeai‘ at the Royal 
Botanic Gardens, Kew, as liaison officer for 
Australian herbaria and cleared uj) many doubt- 
ful points in Quenelsand botany. 

His work in Queensland was many-sided. He 
described new species of plants, mostly in the 
Proceedings of the RogaJ Society of Queens- 
land: published articles on weeds and poison 
plants in the Queensland Agricultural Journal; 
wrote two botanical textbooks; and lectured 
regularly before scientific societies and clubs. 
He gave organized courses on botanical subjects 
to Adult Education students, and to forestry 
students at the Queensland University. He w^as 
a President of the Royal Society of Queensland, 
Naturalists’ Club, Queensland Oi’chid Society, 
Horticultural Society of Queensland and the 
Royal Geographical Society of Australasia 
(Queensland Branch). The Univeisity of 
Queensland conferred the honoraiy degree of 
Master of Science on Mr. White, and in 1946 
he was awarded the Mueller Memorial Medal 
by the Australian and New Zealand Association 
for the Advancement of Science. 

I Information .supplied by the Council of the 
Royal So<Mety of Queensland.] 


News 


Tmpact' 

The Natural Sciences Department of UNESCO 
has established a new periodical under the title 
Impact to cover the field of the impact of 
science on society. It is designed to collect 
information on the various aspects of the intei - 
national and social implications of science, and 
to present it in the form of abstracts so that it 
is more readily available. The abstracts will be 
drawn from the media of the spoken waird, from 
films, and from exhibitions. 

The first issue (June 1950) reports addresses 
on ‘Science and Society’ by P. Brandt-Rehberg 
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(Professor of Zoophysiology, Copenhagen); 
‘Food for Twice as Many’, by S. Tovborg Jensen 
(Professor of Chemistry, Danish Agricultural 
High School); ‘Ten Million Scientists’, by 
E. W. Sinnott (Retiring President, American 
Association for the Advancement of Science) ; 
and ‘The Encouragement of Science’, by J. R. 
Oppenheimer (Princeton Institute for Advanced 
Study). The issue commences with a statement 
on ‘The Impact of Science on Society’, which is 
followed by an annotated bibliography giving 
details of the main historically-important litera- 
ture in English. 

Subscription rate is to be six shillings, or one 
dollar; but this rate is halved for the year 1950, 
because the first two issues are supplied free 
on application. The UNESCO sales agents in 
Australia are H. A. Goddard Ltd., 255a George 
Street, Sydney. Communications to the Editor 
should be addressed to the Natural Sciences 
Department, UNESCO, 19 Avenue K16ber, Paris 
16e, France. 

Philippine Agricultural Engineering 
Journal 

The Philippine Society af Agricultural Engi- 
neei’s has established a new publication tinder 
the title Agricultural Engineering Journal. It 
is issued quarterly from March 1950. The first 
two issues include articles on soil sterilization 
by electricity; alcohol-gasoline blends as sub- 
stitute fuels; artificial drying of rough rice; 
industiialization of Philippine fibres; the 
mechanization of corn culture; and other sub- 
jects. The rate of subscription is $3.00 (U.S.A.) 
a year. Communications should be addressed to 
the Society at P.O. Box 3168, Manila. 

Commonwealth Scholarchip Scheme 

Commencing in 1951, 3000 scholarships 

(divided among the States on a population 
basis) will be available to boys and girls begin- 
ning coui'ses at universities and technical 
colleges, for first degrees and for certain dip- 
lomas, both full-time and part-time. Applicants 
must, in general, be matriculants and be under 
the age of twenty-one years at the beginning of 
their commencing year, and should have resided 
continuously in Australia with their parents 
for the previous thi’ee years. 

Awards will be made on the results of 
approved examinations. Holders of scholar- 
ships will receive payment of tuition fees and 
certain other compulsory expenses, without 
regard to the Income of their parents. In 
addition, living allowances up to a maximum of 
£130 a year for students living at home and 
£169 a year for those living away, will be paid 
to full-time students, scaled down according to 
a means test. Employment gaining 30s. a week 
during vacation and 10s. a week during term 
will be permitted with the approval of the 
Universities Commission. A medical examina- 
tion is required of applicants. 


The closing date for application for 1951 
scholarships is 31 January 1951. Information is 
available from the Universities Commission. 

Provision has also been made for special 
Commonwealth Scholarships to be awarded to 
full-time students in 1951 who were engaged in 
approved courses in 1950. Conditions of award 
are designed to provide that the student would 
have been eligible for a Scholarship under 
normal conditions if it had been available when 
he commenced his course. Applications for 
such awards were required by 30 September 
1960. 

T. K. Sidey Summer-Time Award 

The T. K. Sidey Summer-Time Award, con- 
sisting of a bronze medal and a prize of £100 
(N.Z.) is given for contributions to human 
knowledge by original scientific research in: 
the study of light visible and invisible and 
other solar radiations in relation to human 
welfare; the general study of electromagnetic 
radiations of every kind. It is primarily, but 
not necessarily, made to a New Zealand scien- 
tist or for work carried out in New Zealand, 
and may be awarded in respect of a thesis 
specially prepared or published works, or both. 

Applications are required by 28 February 
1951 and should be addressed to the Royal 
Society of New Zealand, Victoria University 
College, Wellington, whence further information 
may be obtained. 

American University Scholarships 

Austialian citizens who have completed four 
years’ w^ork or its equivalent at an Austi'alian 
university or technical college of university 
standing, and will be under the age of thirty- 
five years, may apply for scholarships or fellow- 
ships to enable them to proceed to post- 
graduate study in American universities. The 
necessary forms may be obtained from Ameri- 
can consulates. 

Scholarships in veterinary science, dentistry, 
medicine and allied fields are limited for the 
time being because these faculties are much 
overcrowded. Successful applicants may apply 
for a Fulbright travel grant from the U.S. 
Educational Foundation in Canberra. The 
scholarships are for the academic year begin- 
ning in September 1951, but applications should 
be completed as soon as possible in order that 
selections may be announced by June 1961. 

National Standards Commission 

A National Standards Commission has been 
established to give expert advice upon the Aus- 
tralian standards of measurement held at the 
National Standards Laboratory of the C.S.I.R.O. 
in Sydney. The members of the Commission 
are : 

L. G. H. Huxley, Professor of Physics, 
Adelaide (Chairman); 

G. H. Briggs, Chief, Division of Physics, 
C.S.I.R.O.; 

N. A. Esserman, Chief, Division of Metro- 
logy, C.S.I.R.O.; 
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W. M. Holmes, formerly Superintendent of 
Weights and Measures, Victoria; 

F. J. Lehany, Chief, Division of Electro- 
technology, C.S.LR.O. 

C.S.l.R.O. Advisory Council 

The following are appointments of new mem- 
bers to the Advisory Council and State Com- 
mittees of the Commonwealth Scientific and 
Industrial Research Organization: 

New South Wales: Professor J. P. Baxter, 
O.B.E.; Professor D. M. Myers. 

South Australia: Professor J. G. Wood. 

Victoria: D. T. Boyd; G. B. O'Malley. 

Merbein Research Station 

The Commonwealth Viticultural Research 
Station at Merbein was taken over by the 
C.S.l.R. in 1927; it had previously been con- 
ducted by the District Research Committee, 
which established it in 1919. From the time 
of its first establishment it has been in the 
charge of Mr. A. V. Byon, who has now reached 
the jetiring age. 

The new officer-in-charge is to be Mr. Frank 
Penman, the Chief Irrigation Officer of the 
Victorian State Riveis and Water Supply Com- 
mission. Mr. Penman has had research experi- 
ence in problems of soils and irrigation, par- 
ticularly in relation to vine and citrus culture, 
and is the author of a number of publications. 

Prevention of Deterioration Abstracts 

The Prevention of Deterioration Abstracts, 
published by the National Research Council, 
2101 Constitution Avenue, Washington 25, D.C., 
U.S.A., are offered for subscription on a yearly 
basis. Abstracts are classified under the head- 
ings: Biological agents; Electrical and elec- 
tronic equipment; Fungicides and other toxic 
compounds; Lacqueis, paints and varnishes; 
Leather; Lubricants; Metals; Miscellaneous; 
Optical instruments and photographic equip- 
ment; Packaging and storage; Plastics, resins, 
rubbers, and waxes; Textiles and cordage; and 
Wood and paper. One volume of approximately 
2000 loose-leaf pages is published each year in 
monthly issues. Subject and authoi- indexes are 
compiled annually to covei- abstracts issued 
from July through June. The yearly rate of 
$50.00 includes binders and index tabs. 

An Advance List, a monthly bibliography of 
all reports received in this field, is available 
for $10.00 a year. 

Georgina Sweet Fellowships 

The Georgina Sweet Fellowship in Economic 
Zoology is to be awarded to the candidate show- 
ing the most marked fitness for and desire to 
pursue research in some branch of zoology 
which will promote the economic interests of 
the people of Australia. The Elizabeth Mary 
Sweet Fellowship in Medicine is to be awarded 
to the candidate showing the most marked fit- 
ness for and desire to pursue research into 


functional diseases of children in Australia, 
especially metabolic derangements or deficiency 
diseases. The George Sweet Memorial Fellow- 
ship in Economic Geology is to be awarded to 
the candidate showing the most marked promise 
of fitness and ability for practical research in 
Geology, preferably of a kind based on the use 
of the non-inetalliferous deposits of Australia. 

Pi eference between candidates of equal merit 
will be given primarily, for the Georgina Sweet 
Fellowship, to a graduate in Science, Veterinary 
Science or Agricultural Science; for the Eliza- 
beth Maiy Sweet Fellowship, to a graduate in 
Medicine or Science and particularly to one 
whose couise has included Physiology and Bio- 
chemistry; for the George Sweqt Memorial 
PMlowship, to a graduate in Scienc , Agricul- 
tural Science oi- Engineering, condarily, 
preference is to be given to a graduate of the 
University of Melbourne. While the IMlow- 
ships may in general be held at any approved 
university either in Australia or abroad, it is 
considered that successful candidates who are 
not graduates of the University of Melbourne 
should hold tlieii- Fellowships at that uni- 
versity. 

Each Fellowship has an annual value of £500, 
together with a certain allowance for equip- 
ment and material. Each Fellow is appointed 
for one year in the first instance, but may be 
reappointed for further periods. Particulars 
may be obtained from the Registrar of the 
University of Melbourne (Carlton, N.3. Vic- 
toria), with wiiom applications should be lodged 
not later than 15 December 1950. 

Professor A. R. Todd 

The N.S.W. Branch of the Royal Australian 
Chemical Institute arranged for Professor 
Alexander Robertus Todd, F.R.S., of the Uni- 
versity of Cambridge, to visit Australia and 
give a series of lectures and conduct discussions 
in the capital cities during September and 
October. The Exposition Funds of the Bianch 
were used to finance the visit. 

Professoi' Tod received liis academic training 
and experience in Glasgow^ and Frankfurt. He 
then worked at Oxford under Robinson as an 
1S51 Exhibition Senior Scholar. After teaching 
and research at Edinburgh, he joined the staff 
of the Lister Institute in London, and later the 
University of London, and the University of 
Manchester. He was elected F.R.S. in 1942 and 
has been Professor of Organic Chemistry at 
Cambridge since 1944. In 1949 he was awarded 
the Davy Medal for his work in organic 
chemistry and biochemistry, with special refei- 
ence to vitamins and nucleotides. 

Pacific Science Association 

The Pacific Science Association has announced 
the appointment of the following members to 
form its standing committee for the Distri- 
bution of Terrestrial Faunas of the Inner 
Pacific: R. L. A. Catala (Noumea); I. McT. 
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Cowan (University of British Columbia) ; C. A. 
Glbson-Hill (Raffles Museum, Singapore) ; M. A. 
Lleftninck (Bogor, Java) ; Guillermo Mann 
(Santiago) ; Canuto G. Manuel (Manila) ; Ernst 
Mayer (American Museum of Natural History, 
New York); A. W. B. Powell (Auckland Insti- 
tute and Museum) ; E. Le G. Trough ton (Aus- 
tralian Museum, Sydney) ; Elwood C. Zimmer- 
man (Bishop Museum, Honolulu). The Chair- 
man of the Committee is E. G. Turbott, Auck- 
land Institute and Museum, Box 27, Newmarket, 
Auckland, S.E.l, N.Z. 

Secretaries of other committees have been 
appointed as follows: 

Mountain Structure in the Pacific Area — 
Dr. H. A. Brouwer, Geologisch Institut 
der Universiteit van Amsterdam, 
Amsterdam, Holland (Chairman). 

Pacific Conservation — Dr. F. Raymond 
Fosberg, Pacific Vegetation Project, 
Catholic University of America, Wash- 
ington 17, D.C., U.S.A. 

Pacific Meteorology — R. H. Simpson, U.S. 
Weather Bureau, Box 3650, Honolulu, 
Hawaii. 

‘Anthropology and Social Sciences of the 
Pacific — Dr. Katherine Luomala, Uni- 
versity of Hawaii, Honolulu. 

Oceanography of the Pacific — Dr. John P. 
Tully, Pacific Biological Station, 
Nanaimo, B.C., Canada. 

Inter-Common wealth Universities* 
Conference 

At the Sixth Quinquennial Congress of Uni- 
versities of the Commonwealth, which was held 
at Oxford in 1948, it was decided that each year 
a similar meeting of representative Heads of 
Universities or Senior Academic Officers from 
each part of the Commonwealth be held. 

A section of the conference opened at 
Wairakei in New Zealand on 31 July, and 
sessions were held at Auckland, Dunedin, 
Christchurch and Wellington. The conference 
closed on 21 August. n 

The Universities of Australia were repre- 
sented at this conference by Professor Sir D. G. 
Copland, Vice-Chancellor of the Australian 
National University, and Professor G. A. Currie, 
Vice-Chancellor of the University of Western 
Australia. 

Delegates from other countries were: D. 
Emrys Evans (Wales), D. W. Logan (London), 
Sir Philip Morris (Bristol), C. E. Raven (Cam- 
bridge), Sir Raymond Priestley (Birmingham), 
F. Cyril James (McGill), Sidney Smith 
(Toronto), Professor J. McKinnell (Mathe- 
matics, Natal), Professor J. T. Irving (Physi- 
ology, Cape Town), A. L. Mudalier (Madras), 
S. Sinha (Patna), S. M. Hossain (Dacca), G. V. 
Allen (Malaya), and T. W. J. Taylor (Univer- 
sity College of the West Indies). 

Sii* Douglas Copland, 1C.B.E., C.M.G. 

Sir i^ouglas Copland, who was granted a 
knighthood in the King’s Birthday Honours, 


came from New Zealand in 1924 as the foun- 
dation professor of the new Faculty of Com- 
merce in Melbourne. He has from time to time 
served the governments of Australia in advice, 
planning and administration, though he con- 
tinued to teach until the outbreak of war in 
1939. At the time of appointment to his present 
position as Vice-Chancellor of the National 
University, he was the Australian Minister to 
China. 

National University 

Dr. R. V. d. R. Woolley, the Director of the 
Commonwealth Solar Observatory at Mount 
Stromlo, has been appointed as Honorary Pro- 
fessor of Astronomy in the Research School of 
Physical Sciences of the National University. 
Dr. Woolley was educated at Allhallows, Eng- 
land, and at the University of Cape Town. After 
taking the degrees of M.A. and Ph.D. at Cam- 
bridge, he worked at Pasadena from 1929 to 
1931 and was Chief Assistant at the Royal 
Observatory, Greenwich, from 1933 to 1937. 
During the war he was Chief Executive Officer 
of the Army Inventions Directorate and a mem- 
ber of the Optical Munitions Panel. Dr. Woolley 
will Continue as Director at Mount Stromlo, 
where research may be undertaken, by students 
of the University. 

Medical Research Scholarships 

Applications have been invited from physi- 
ologists, microbiologists (including chemical 
microbiology), experimental pathologists, phar- 
macologists, biochemists (including physical 
biochemistry) and chemists (in the medical 
aspects of chemistry) for scholarships in the 
John Curtin School of Medical Research. 
Scholars in other fields of research will be 
invited to apply for further scholarships to be 
advertised later. 

The object is to enable scholars to receive 
training in research methods. Scholars are not 
required to undertake to serve the university in 
any capacity at the expiration of their scholar- 
ships and will not necessarily be appointed to 
positions on the university staff. It is under- 
stood, however, that scholars proceeding over- 
seas under the terms of the scholarship should 
return to a post in Australia. Because of 
exchange restrictions, scholars will not be able 
to work in the United States except in excep- 
tional circumstances. 

The tenure of scholarships is for two years 
commencing in 1951. Applications for extension 
of tenure may bo considered after eighteen 
months. Living allowance for married and 
unmarried scholars is respectively £A650 and 
£A460 in Australia, £600 and £450 in England, 
per annum. Increa,ses up to £stg.l50 may be 
allowed for special reasons, and there are 
certain allowances for fees and special courses. 

University of Sydney 

The Professorial Board has recommended that 
there should be constituted a Committee of 
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15862. Thompson, G. B. Tlie Lice of 'Petrels. 
Part IV. The Genus Kpisbates. Ann. Mag. S^at. 
Hist., (11) xiv (118), Oct. 1947 (June 1948), 661-671, 
tfs. 1-8 . — Episbates Harrison, 1935. (genotype, 
E. pederiformis (Diifour, 1835). Host : Diomedea 
exnlans Linn. (Wandering Albatro.ss). 

15353. Thompson, G. B. A List of the Type- 
Hosts of the Mallophaga and the Lice Described 
from Them. Ann. Mag. Nat. Hist., (11) xiv (119), 
Nov. 1947 (July 1948), 787-767. 

15354. Thompson, G. B. A List of the Type- 
HostvS of the Mallophaga and the Lice Described 
from Them. Ann. Mag. Nat. Hist., (12) i (5), 
May 1948 (Dec. 1948), 885 -368. 

15855, Tindale, N. B. A New Race of Tisi phone 
abeona Donovan (Lepidoptera, Rhopalocera) from 
South Australia. Rec. S. Aust. Mas., viii (4), 
Dec. 1947, 613-618, pi. xlx.—T. abeona antoni 
subsp.n. S.A. : Lake Edward (holotype and 
allotype) ; V. ; Dartmoor ; Mackenzie Creek, 
Grampians. 

15356. Tindale, N. B. New Satyrid^e of the 
Genus Oreixenica from South Australia and New 
South Wales together with Notes on the Recent 
Climate of Southern Australia. Rec. 5. Aust., Mus., 
ix (2), May 1949, 143-166, pi. xii. — Fam. Satyridas : 
Oveixenica kershatvi race kanunda nov. Millicent 
distr., S.E. of S. Aust. ; O. kershawi race phryne 
nov. Fed. Cap. Territory. “ On the basis of the 
occurrence of this humid climate requiring in.sect, 
and other evidence, it is suggested that the climate 
of post- Pleistocene times in southern Australia has 
been slowly deteriorating from one of pluvial 
conditions. The ' Great Arid ’ hypothesis for 
this period, suggested by Crocker and discussed 
recently by Crocker and Wood, is thought to be 
untenable." 

15367. Verhoeff, K* W. Zur Kenntnis der 
Cambaliden und iiber einige neue australische 
Formen derselben. Zool. Anz., Leipzig, cxlv (1-4), 
1944, 27-46, tfs. 1-19. 


15858. Wallace, C. R. .A New Poison Bait for 
Black J^eetle. Agric. Gaz. A"..SMF,, lix (8), Aug. 
1948, 435. — Heteronychus sanctai-helencc. In- 

secticidal dust containing 1 ■ 3 per cent, of the 
gamma i.somer of benzene hexachloride. 

15359. Wason, E. J., and Lloyd, N. C. Insect 
Pests. DDT and Codling Moth Control. Agric. 
Gaz. N.S.W., lix (10), Oct. 1948, 538-540, illustr. — 
DDT has proved to be the outstanding insecticide 
tested to date, but its continuous or excessive use is 
followed by increased populations of woolly aphids 
and tetranychid mites (red mite and red spider) to 
the point where they become serious pests. 

15360. Weddell, J. A. Control the Banana 
Weevil Borer. Q’land Agric. J., Ixvii (3), Sept. 

1948, 146-149. — Cosmopolites sordid us Chev. 
Biological control : Pices ins jai'anus Er. ; 
Chrysopila ferruginosa Wied. ; imported. Hydro- 
philid beetle, Dactyloste.vnurn hydrophiloides McLeay. 

15361 . Wharton, R. H. New Species of Simuliidae 
(Diptera, Nematocera) from New South Wales. 
Proc. Linn. Sac. N.S.W., Ixxiii (5-6), 1949. 406-412. 
tfs. 1-21. — Simulium melatum sp.n. Lett River, 
Hartley, Blue Mts., N.S.W. Ausfrosimulium 
crassipes Tonnoir, descr. V. ; Sassafras ; N.S.W. ; 
Mt. Victoria and Wentworth Falls. 

15362. Womerslcy, H. The Genus Tragardhula 
Berlese 1912 (Acarina, Trombiculida*). Trans. 
R. Soc. S.A., Ixxii (1). 1948, 83-90, Fi-. lA-(;, 
2A-J. 

15303, Woodhill. A. R. Observations on the 
Comparative Survival of Various Stages of Aedes 
(Stegomyia) scutellaris Walker and Aedes {Slegomyia) 
cBgypti Linnaeus at Varying Temperatures and 
Humidities. Proc. Linn. Soc. A"..S.1F., Ixxiii (5-6), 

1949, 413-418. — With a Statistical Note. By 
Dr. D. B. Duncan. 

15364. Zeek, E, H, Insect Pests. The Pine 
Aphid {Cinara tkujafolia). Agric. Gaz. N.S.W., 
lix (8), Aug, 1948, 422 and 426. — Infests various 
spp. of cypress pines of the genera Thuja, Callitris 
and Cupressus. 
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loatif), Althofert G. W. Further Records of 
Melaleuca pubescens in N.S.W. Viet. Nat., Ixvi (7), 
1949, 138. 

1536(). Blake» S. T. The Specimen, the Species 
and the Botanist. Ausi. Journ. Science, xi (4), 
1949, 119-123. — A thoughtful discussion on the 
use of the name as a symbol of a population, and 
on the methods and their limitations which are 
available to study such populations. Common 
misconcej^tions of the meaning and usage of names 
are considered. Inadequacy of material for study 
is the greatest handicap to systematics. The need 
for adequate representative specimens is stressed. 

15367. BurbidgCt Nancy T. Foliar Anatomy 
and the Delimitation of the Genus Triodia R.Br. 
Blumea, Supplement HI. 1946, 83-89. — The leaf 
anatomy of species of Triodia, Plectrachne, Sieg- 
lingia, Tridens, Triplasis and Triraphis is figured 
and considered in relation to generic concepts. 
The structures in Triodia and Plectrachne show 
striking similarities, and marked differences from 
those of the other genera. 

15368. BurgeSt A. The Genus Daivsonia. 

Proc. Linn. Soc. N.S.W., lxxiv,(l-2). 1949, 83-96. 

Species of the genus Daivsonia form a well-marked 
group of mosses, extending from Tasmania and 
New Zealand through Australia and New Guinea 
to Borneo, the Celebes and Philippines. The 
species are considered under two sections, the 
Longifolia and Brevifolia. A key to the species is 
provided, and each species is described and its 
distribution noted. Synonyms and herbarium 
names are referred to the appropriate species. 

15369. Chattawayt M. Margaret. Note on the 
Vascular Tissue in the Rays of Banksia. Jour. 
C.S.I.R., xxi (4), 1948, 275 278.--The rays of 
Banksia have been found to contain radially aligned 
vascular tissue, and the origin and development of 
these strands have been followed in B. serrata. 
The purpose of the strands in the plant's economy 
is discussed. 

15370, Clifford, H. T. Notes on the Common 
Heath {Epacris impressa). Viet. Nat., Ixvi (8), 
1949, 143-146. 

15371. Coleman, Edith. Menace of the 
Mistletoe. Viet. Nat., Ixvi (2), 1949, 24-32. — 

Causes for the spread of Mistletoe since human 
settlement are examined, and the role played by 
various species of birds and animals in its control 
and dissemination is discussed. 

15372. Davis, Gwenda L. Revision of the 
Genus Brachycome Cass. Part II. New Zealand 
Species. Proc. Linn. Soc. N.S.W., Ixxiv (1~2), 
1949, 97-106. — Three species are found in New 
Zealand. These are described, and their synonymy 
and distribution given. 

15373. Davis, Gwenda L. Revision of the 
Genus Brachycome Cass. Part III. Description 
of Three New Australian Species and Some New 
Locality Records. Proc. Linn. Soc. N.S.W., Ixxiv 
(3-4), '1949, 145-152. — Brachycome stolonifera, 

B. obovata and B. feirophila are described as new 


and figured. An amended key is given to the 
species of the superspecies tenuiscapa. Recent 
collections chiefly from Victoria are recorded which 
extend the known distribution of several other 
species. 

15374. Eardlcy, C. M. The Simpson Desert 
Expedition, 1 939 — Scientific Reports No. 7 — 
Botany. Part II. The Phytogeography of Some 
Important Sandridge Deserts Compared with that 
of the Simpson Desert. Trans. Roy. Soc. S. Ausi., 
Ixxii (1), 1948, 1-29. — In order to assess the com- 
parative aridity of the Simpson Desert in relation 
to other important sandridge deserts of the world, 
a study has been made of the vegetation of seven 
of them. It is considered that vegetation is the 
best climatic index available for such regions where 
quantitative meteorological data are generally 
few. The Simpson Desert is placed fifth in degree 
of aridity. 

15375. Elliott, C. G. The Embryogeny of 
Pherospheera Hookeriana. Proc. Linn. Soc. N.S.W., 
Ixxiii (3-4), ■ 1948, 120 -129.— In the proembryo 
there are si.x to ten prosuspensor cells and generally 
four to six embryo initials arranged- in two tiers. 
Each embryo develops independently and produces 
embryonal tubes, by the growth of which the 
embryos are separated. The nature of the embryo 
initials indicates podocarpean affinities, especially 
with Dacrydium. y 

15376. Galbraith, Jean. Hakeavittaia, “ Black ” 
and " White ". Viet. Nat., Ixvi (9), 1950, 179. 

15377. Garden, J., and Johnson, L. A. S. 

Proposals for the Conservation of the Names of 
Three Australian Genera. Australasian Herbarium 

News, No. 5 (1949), 3-5. Reasons are set out to 

justify the proposals of conservation of Thryptomene 
Endl. again.st Gomphotis Rafin,, of Correa Andr. 
against Correia Veil., and of Grevillea R.Br. ex 
SalivSb. corr. R.Br. against Grevillia R.Br. 

15378. Garnet, J. Ros. Additions to the 
Recorded Flora of Lake Mountain. I. Vascular 
Plants. Viet. Nat., Ixvi (8), 1949, 157-159. 

15379. Gauba, E. Rectifications in the Nomen- 
clature of some Kochia Species in the " triptera " 
Group. Viet. Nat., Ixvi (1), 1949, 12-13. — Kochia 
decipiens Gauba is shown to be a later synonym 
of K. pentatropis Tate. Its hi.story is discussed. 
The name K. decaptera F. Mueller is shown to be 
based on imperfect dried flowers of an Abutilon sp. 
The structure and shape of the fruiting perianth is 
regarded as of primary importance in distinguishing 
the species of the group. 

15380. Jessup, R* W. A Vegetation and Pasture 
Survey of Counties Eyre, Burrar and Kimberley, 
South Australia. Trans. Roy. Soc. S. Aust., Ixxii 
(1), 1948, 33-68. —The greater portion of the area 
described is arid or semi-arid. Distribution of the 
vegetation is determined primarily by climate, 
soils being of lesser importance. Eleven plant 
associations have been recognized and mapped, 
and named after their dominant species. These 
range from savannah woodland, savannah, mallee 
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scrub, tree-shrub-steppe and desert scrub to 
shrubland. Species found in each association are 
listed, and the effects of overgrazing discussed. 

15381. Kukenthab G* Vorarberten zu einer 
Monographic der Rhynchossporoidese x and xi. 
Fedde Repert,, 1, 1941, 19^50 and 112-128.-^-A 
systematic study of species of Lepidosperma 
(Cyperaceae) , largely Australian. Mine new varieties 
are described, and four new combinations in varietal 
rank are provided. 

15382. Learmonth, Noel F. Rediscovery of a 
Long-Lost Fern. Viet. Nat., Ixvi (7), 1949, 

129-131. — An account of the habitat in which 
Asplenium preemorsum has been found in Victoria 
for the first time since its initial record, and of the 
a.ssociated ferns. 

15383. Martin, D, Kucalyptus in the British 
Isles. With Some Notes on Records of Frost 
Resistance. Australian Forestry, xii (2), 1948, 
63-74.- -An account of the species found to be 
cultivated wdth greater or less success in various 
parts of the British Isles. 

16384. May, Valeric. Studies on Australian 
Marine .Vlga*. V. Observations on and Geographical 
Records of Various Species, I^articularly those of 
the Crelidium Complex. Proc. lAnn. Soc. AC5.1F., 
Ixxiv (3-4), 1949, 196 202. 

15385. Monachino, J. A Revision of the Genus 
Alston id (Apocynacea*). Pacific Science, iii (2), 
1949, 133-182. -A taxonomic study of the genus 
which includes several Australian species. 

15386. Mort, G. W. Vegetation Survey of the 
Marine Sand Drifts of New South Wales. Some 
Remarks on Useful Stabilizing Species. Jour, 
Soil Conserv. Service of A'.SMF., v (2), 1949, 

84-91. -The distribution of vegetation on the 
coastal sand drifts of N.S.W. is discicssed wdth 
special reference to the problems of sand-binding 
and dune-fixation. The most useful species are 
listed according to their growth habit, ])osition of 
utility on the dunes, and locality distribution. 

15387. Moseley, M. F. Comparative .\natoniy 
and Phylogeny of the Ca.su arinacea'. Bot, Gaz., 
cx (2). 1948, 231-286. — An extensive study is 

made of the wood anatomy of 29 species of Casuarina 
based on specimens mostly located in various 
American and European collections, with a view to 
contributing towards a better understanding of the 
evolutionary states of the Casuarinaceay to pre- 
senting a thorough anatomical description of the 
family, and to tabulating the outstanding character- 
istics of the species examined. Evidence obtained 
from both the anatomy and the floral morphology 
indicates that the family is a specialized and not a 
primitive group possibly derived from 
Hamamelidacea^-like ancestors. Further evidence 
is offered in discussions on gametophytic aberra- 
tions, nodal anatomy, cytology, pala?obotany, 
pollen morphology and ecology. 

15388. Muir, E. T. Notes on Marine Algce at 
Portland, Vic. Vic. Nat., Ixvi (9), 1950, 176-177. 

15389. Nicholls, W. H. Pterostylis furcata, 
an Elusive Orchid. Viet. Nat., Ixv (11), 1949, 
255-258. — Note on a collection of P. furcata Lindl. 
from National Park, north-west of Hobart, Tas- 
mania, and on tbe known distribution of the species 
in Australia. A description and figure are given. 


15390. Nicholls, W. H. Additions to the 
Orchidaceai of Western Australia. III. A New 
Species of the Genus Caladenia R.Br., also Three 
New Varieties and Sundry Notes on Other Species. 
Viet. Nat., Ixv (12), 1949, 261-210.— Caladenia 
radiata, C. dilatata var. falcata, Prosophyllum 
ausirale var. Sargentii, and P. elatum var. Muelleri 
are de.scribed. 

15391. Nicholls, W. H. Additions to the 
Orchidacea' of Western Australia. IV. Viet. Nat., 
Ixvi (3), 1949, 53-56. -Four new varieties of 

T helymitra spiralis Lindl. are described and figured, 
viz. var. Scoulcri, var, pallida, var. punctata and 
var. pulchella. 

15392. Nicholls, W. H. The Genus Microtis 
(Orchidaceae) in Victoria. VAct. S'a^t-, Ixvi (5), 
1949, 91-95. — Three new' species of M'crotis are 
described, viz. M. hi pulinotaris, M. ti. mesii and 
M. hiloba. For comparison, brief descriptions of 
the other five species found in Victoria are also 
given. 

15393. Rupp, H. M. R. The Orchid Flora 
of the Central Western Slopes of New South Wales. 
Proc. Linn. Soc. A’..S.IF.. Ixxiii (3-4), 1948, 

130-136. — Eighty-three species are recorded, based 
on earlier lists and more recent additions. Three 
species and one variety of Diuns are described as 
new, viz. D. Althoferi, D. ciicullata, D. cuneilahris 
and 1). cuneilahris var. helioiropica. 

15394. Rupp, H. M. R. Robert Brown’s 
Genoplesium Baueri (Orchidacea*). ]ict. Nat., 
Ixvi (4), 1949, 75-79.- -Abundant material recently 
discovered lias cmaliled a reconsideration of 
G. Baueri R.Br. This w’as placed in Prasophyllmn 
by later authors and synonymized wulh P. rufum 
R.Br., while P. Deaneanum Fitzg. was described 
for a similar species. P. Denneanum is now' shcDwm 
to be the same as Genoplesium Baueri, which, 
however, is cpiite distinct from P. rufum. The 
author considers that the genus Genoplesium 
should be retained as distinct from Prasophylluni. 
This furthe^r necessitates renaming the Section 
Genoplesium of the genus Prasophyllum, and the 
Section Micranthum is proposed for it. 

15395. Sims, H. ). Plant Regeneration on 
Stabilized Sandhills in the Mallee. Vict. Nat., 
Ixvi (2), 1949, 37-39. In parts of tlio Mallee, 
sandhills denuded of vegetation have become wand 
eroded. To effect stabilization, rye is planted to 
give a quick ground cover. This enalilcs other 
species to colonize the area, and a list of plants 
observed wdthin three years of the planting is given. 

15396. Specht, R. L., and Perry, R* A. Plant 
Ecology of Part of the Mount l.ofty Ranges. (1.) 
Trans. Roy. Soc. S. Azist.. Ixxii (I). 1948. 91 132.— 
The climate, soils and vegetation of a portion of the 
Mount Lofty Ranges in South Australia liave been 
studied and attempts made to correlate the dis- 
tribution of the dominant trees and associations 
with the environment. Mechanical and chemical 
analyses hcive been made of soil samples typical 
of each soil group in the area, and suggestions given 
as to the genesis of each. The environmental 
range of the dominant species is discussed with 
reference to their environment in certain other 
parts of South Australia. 
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16397. Turrill, W* B. Atherosperma moschatum. 
Bot, Mag., clvx (4), 1948, t. 43. — This species 
from south-eastern Australia is illustrated and 
described. 

16398. Turrill, W* B* Tetratheca ciliata. Bot. 
Mag., clxvi (2), 1949, t. 62. — This species from 
southern Australia is illustrated and described. 

16399. Wakefield, N, A. New Combinations in 
Some Australian Ferns. Viet. Nat., Ixvi (3), 
1949, 69. — The following new combinations are 
published : Mecodium Whitei, Crepidopteris Wildii, 
Crepidopteris australiensis , Crepidomanes Major a, 
Craspedophyllum Cheesemanii, Cyathea Woollsiana. 

16400. Wakefield, N. A*, and Willis, J* H* 

Victorian Fern and Clubmoss Records. II. Viet. 
Nat., Ixv (12), 1949, 279-281. —Collections of 

the following are recorded : Botryehium lunaria, 
Stieherus flabellatus, Macroglena eaudata, Notholcpna 
vellea, Asplenium obtusatum, Cystopteris fragilis, 
Cyelophorus rupestris, Lyeopodium earolinianum. 

16401. Webb, L. J* Guide to the Medicinal and 
Poisonous Plants of Queensland. C.S.I.R. Bull. 232, 
1948, pp. 1-202, Melbourne. — A valuable compila- 
tion of the known or suspected poisonous properties 
of plants in Queensland, arranged in their botanical 
families, the families being listed in alphabetical 
order. 

15402. White, C. T. Three Species of Endiandra 
(Family Lauraceae) from Ea.stern Australia. Proc. 
Roy. Soc. Qld., lix (6), 1948, 151-152. —Endiandra 
introssa is described as new from N.S.W. A new 
name, E. mieronettra, is provided for E. retieulata 
C. T. White, which is preoccupied. The synonymy 
is given of E. virens. 

16403. White, C. T* Melaleuca pubescens in 
Queensland. Viet. Nat., Ixvi (2), 1949, 39. 

16404. Willis, J, H. Botanical Pioneers in 
Victoria. I. Viet. Nat., Ixvi (5), 1949, 83-89. — 
Short biographical notes on Robert Brown, Allan 
Cunningham, Ronald Gunn, Thomas Mitchell, 
James Backhouse, Ferdinand von Mueller, A. J. 
Ewart and some of their associates. 


15406. Willis, J* H. Botanical Pioneers in 
Victoria. II. Specialist Pioneers. Viet. Nat., 
Ixvi (6), 1949, 103-109. — Short biographical notes 
on some 20 botanists and collectors who have 
contributed substantially to knowledge of particular 
plant groups of the Victorian flora. 

16406. Willis, J. H. Botanical Pioneers in 
Victoria. III. Viet. Nat., Ixvi (7), 1949, 123-128.— 
An account is given of early collectors in particular 
localities in Victoria, viz. the Lower Glenelg- 
Portland area, the Grampians, the Wimmera and 
Little Desert, the far North-West, the Bendigo 
Whipstick Mallee, the Melbourne region, the Alps, 
and the jungles of east Gippsland. 

15407. Womersley, H. B. S* The Marine Algae 
of Kangaroo Island. I. A General Account of the 
Algal Ecology. Trans. Roy. Soc. S. Aust., Ixxi (2), 
1947. 228-262. — A general account is given of the 
environments suitable for algal development which 
are found on the coast of Kangaroo Is., considered 
in relation to wave action, tides, currents, 
temperature, salinity and aeration, light and 
substrata. The alga present are considered under 
the headings : A. The Rocky Coast Formation, 
and B. The Sand and Sandy-Mud Formation. 

15408. Womersley, H. B. S* The Marine Algae 
of Kangaroo Island. II. The Pennington Bay 
Region. Trans. Roy. Soc. S. Aust., Ixxii (1), 1948, 
143-166. — The algal associations of the wave-cut 
rock platforms of the Pennington Bay region are 
described, and classed into supralittoral, littoral 
and sublittoral fringe associations. The deeper 
sublittoral flora is listed. On the flat surface of the 
reefs occur Cysiophora associations and the 
Hormosira association. Other important as.socia- 
tions are characterized by Rivularia, Ectocarpus, 
Pylaiella, Enter omorpha and Cystophyllum. 

15409. Womersley, B* S*, and Ophel, I. L» 

Protochar a, a New Genus of Characere from Western 
Australia. Trans. Roy. Soc. S. Aust., Ixxi (2), 
1947, 311-317 . — Protochara australis is described 
and figured, and the combination P. inf lata, based 
on Nitellopsis inflata Filarski and Allen. Their 
affinities are discussed. 


GEOLOGY, 

Hon, Abstractor : R, O, Chalmers, 


15410. Brewer, Roy. Mineralogical Examina- 
tion of Soils Developed on the Prospect Hill 
Intrusion, N.S.W. Proc. Roy. Soc. N.S.W., Ixxxii 
(4), 1948, 272-285. — Mineralogical analyses of the 
heavy concentrates of the surface and subsoils at 
two feet were made. The bearing of these on the 
determination of the position of soil boundaries 
and the recent history of weathering, amongst 
other things, is discussed. 

16411. Bryan, W, H. H. C. Richards Memorial 
Address. Proc. Roy. Soc. Qld., lix (2), 1947, 
141-150. 

16412. Connah, T, H. Vermiculite, Emu Creek, 
Blackbutt. Qld. Govt. Min. J., li, March, 1960, 
168. — A# eleven-inch of vein of vermiculite, the 
first occurrence in Queensland, is recorded. 


16413. Connolly, H. J, C, Geology in Explora 
tion : Mount Lyell Example. Proc. Austr. Inst. 
Min. and Met., Nos. 146-147, 1947, 1-22. 

16414. Edwards, A, B, Coal Types in the 
Yallourn and Latrobe Brown Coal Seams. Proc. 
Austr. Inst. Min. and Met., Nos. 146-147, 1947, 
23-69. — These seams consist in the main of alter- 
nating bands of varying thickness of two types of 
coal — lignitic and earthy. The properties of these 
types are dealt with. The origin of these types is 
thought to be related to variations in the water 
conditions of the coal swamp. 

16416. Ellwood, Dorothy, Note on a Method 
of Microscopic Examination of Victorian Brown 
Coals. Proc. Austr. Inst. Min. and Met.,, 
Nos. 146-147, 1947, 71-74. — Details of preparation 
of samples and cutting the sections are given. 
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16416. Fairbridgc, R. W. Gravitational Tec- 
tonics at Shorncliffe, S.E. Queensland. Proc. 
Roy. Soc. Qld., lix (2), 1947, 179-201.— A striking 
low-angle thrust plane and numerous small but 
intensely folded structures in a cliff section in 
sandstones and shales of Ipswich age are now 
described as having been caused by gravity sliding. 
The tectonics are of two generations. 

16417. Fairbridge» R. W. Geology of the 
Country around Waddamana, Central Tasmania. 
Proc. Roy. Soc. Tas., 1948, 111-149. — One or two 
massive dolerite sills intrude fiat-lying Permo-Trias 
sediments locally covered by Tertiary ba.salt 
flows. Block faulting took place during the 
dolerite intrusion. 

15418. Fenner* Charles* Sandtube Fulgurites 
and their Bearing on the Tektite Problem. Rec. 
S. Aust. Mus., ix (2), 1949, 127-142. 

15419. Gill, E. D. The Physiography and 
Palajogeography of the River Yarra, Victoria. 
Mem. Nat. Mus. Viet., No. 16, 1949, 21-49. 

15420. Gradwell, R. The Petrology of the 
Eruptive Rocks of the Yarraman District. Uni. 
Qld. Dept. Geol., iii (8), 1949, 1-39. — The relation- 
ship of eruptive rocks which occupy the greater 
part of the area is discussed. Tertiary basalts 
and porphyries, and tonalite, granodiorite, rhyolite 
and andesite are descril>e(l. The geological age of 
these four latter types is uncertain. 

15421. Guppy, D. J., and Matheson, R* S* 

Wolf Creek Meteorite Crater, Western Australia. 
] . Geol., Iviii (1), 1950, 30-36. — -This is the second 
largest meteorite crater on the earth's surface and 
is of Pleistocene to Recent age. Nickel e.stimations 
carried out on oxidized meteoritic material are 
given. 

15422. Hanlon, F* N. Geology of the North- 
Western Coalfield, N.S.W. Part IV. Geology of 
the Gunnedah-Curlewis District. Part V. Geology 
of the Breeza District. Part VI. Geology of the 
South-Western Part of County Nandewar. Proc. 
Roy. Soc. N.S.W., Ixxxii (3), 1948, 241-261.— 
In the Gunnedah-Curlewis district and in County 
Nandewar Lower Marine lavas and Lower Coal 
Measures are described. In the former area there 
occur also the Upper Marine Series and the Upper 
Coal Measures. In the Breeza district only the 
upper part of the Permian sequence outcrops. 
Tertiary igneous rocks are present in all three 
areas. In the first two the Permian is overlain by 
Triassic and in the third area Kuttung rocks have 
been overthrust from the east, and the Triassic 
is missing. 

15423. Hanlon, F. N* Geology of the North- 
Western Coalfield, N.S.W. Part VI I. Geology of 
the Boggabri District. Proc. Roy. Soc. N.S.W., 
Ixxxii (4), 1948, 297-301.^ — Upper Coal Measure 
sediments have been deposited on the eroded 
surface of the Boggabri volcanic series (Lower 
Marine). Triassic and Jurassic sediments also 
are present. 

15424. Hanlon, F. N* Geologv of the North- 
Western Coalfield, N.S.W. Part VIII. Geology 
of the Narrabri District. Proc. Roy. Soc. N.S.W., 
Ixxxii (4), 1948, 302. — Carboniferous beds are 


succeeded by Lower Coal Measures and Upper 
Marine Beds. Triassic sediments and the well 
known Tertiary alkaline rocks that comprise the 
Nandewar Ranges arc also present in the area. 

15425. Harri^ W* J*, and Thomas, D. E* 

Geology of the Meredith Area. Min. Geol. J . Dept. 
Mines Viet., iii (5), 1949, 43-51. — Physiography, 
general geology, structure and economic geology 
are dealt with. 

15426. Hay ton, J. D. Pink Beryl from Western 
Australia. Kept. Dept. Mines, W. Aust., 1947, 
151-152. — Analyses of three samples from London- 
derry, Wodgina and Poona are given, the pink 
colour being a.scribed to the rather high Li._,0 
content in each case. 

15427. Hills, E. S. Shore Platforms. Geol. Mag., 
Ixxxvi (3), 1949, 137-152. — The use o^. he term 
“ normal ” and “ abnormal ” in relation lo shore- 
platforms has led to confusion and should be dis- 
continued. Processes operative in the formation 
of shore-platforms are analysed from Victorian 
examples. The effects of water-layer weathering, 
growth of marine organisms, breakers, and waves 
of translation on sheltered and open coasts and on 
various rocks (incliuling a special study of platforms 
in ivolianites) are discussed. 

15428. dc Jersey, N. J. The Chemical and 
Physical Properties and Classification of some 
Queensland Coals. IJni. Qld. Pap. Dept. Geol., 
iii (n.s.) (7), 1949, 1-62. — Data are provided for a 
rank and type classification of Queensland coals 
and to demonstrate tlie relation of rank and type 
to the geology of the coalfields and to some of the 
chemical and physical properties of the coals. 

15429. Jutson, J, T* The Shore Platforms of 
Lome, Victoria. Proc. Roy. Soc. Viet., Ixi, 1949, 
3-59. — Horizontal platforms cut out of dipping, 
jointed Jurassic sediments are described. There 
are two series, both having been formed with sea 
level as at pre.sent. 

15430. Jutson, J. T. The Shore Platforms of 
Point Lonsdale, Victoria. Proc. Roy. Soc. Viet., 
Ixi, 1949, 1 05-1 1 1 . —These are horizontal platforms 
composed of dipping dune limestone. 

15431. Langford-Smith, T. The Geomor- 
phology of County Victoria. South Australia. 
Trans. Roy. Soc. S. Aust., Ixxii (2), 1949, 259-274. — 
Physiographic zones are defined. Tectonic move- 
ments that have occurred since the Tertiary are 
correlated. The drainage systems are discussed 
with special reference to stream capture. 

15423. Malmquist, D. Structure of the Muo- 
nionalusta Iron Meteorite and a Method of 
Determining the Orientation of Lamelke of Octa- 
hedrites. Bull. Geol. Inst. Uni. Upsahi, xxxii, 
1946-1948, 277-328.— This method is appdied to 
the Narraburra siderite, wliich is shown to be a 
true octahedrite. 

15433. Mawson, D. The I.ate Precambrian 
Ice-Age and Glacial Record of the Bibliando Dome. 
Clarke Memorial Lecture. Proc. Roy. Soc. V.S.IF., 
Ixxxii, 1948, 150-174. — The Precambrian sedi- 

mentary record of the central region of the late 
Precambrian to Middle Cambrian geosynclinal 
basin of South Australia as deduced mainly from 
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measurements made across the Bibliando Dome is 
shown to be some 50,000 feet. Details of the 
glacigene section of this sedimentary record are 
given and the nature of the glaciation discussed, 
and its effect on Precambrian life. 

15434. MawsoOt D* Sturtian Tillite of Mount 
Jacob and Mount Warren Hastings, North Flinders 
Ranges. Trans. Roy. Soc. 5. Ansi., Ixxii (2), 1949, 
244-251. — A cross section of glacigene beds in both 
the Mount Jacob and Mount Warren Hastings 
areas. This latter belt is a repetition by faulting 
of the former. 

15435. Mawsont D*, and Segnitt E. R. l*urple 
Slates of the Adelaide System. Trans. Roy. Soc. 
S. Aust., Ixxii, 1949, 270-280. — Chemical and field 
evidence indicates a terrestrial loessial origin for 
the chocolate shale belts of the Adelaide system. 

15436. OsbornCt G. D. The Stratipaphy of the 
Lower Marine Series of the Permian System in the 
Hunter River Valiev, New South Wales. Proc. 
Linn. Soc. N.S.W., '\xxiv (5-0), 1949, 203-223.— 
The maximum thickness of the four stages, Farley, 
Rutherford, Allandale and Loch invar, arc given. 

15437. Osborne, G. D. Note on the Occurrence 
of Tridymite in Metamorphosed Sand.stone at 
Bundeena and West Pymble, Sydney District, New 
South Wales. Proc. Rov. Soc. N.S.IV., Ixxxii (4), 

1948, 309-311. 

15438. Osborne, G. D„ and Andrews, P, B, 

Structural Data for the Northern End of the 
Stroud-Gloucester Trough. Proc. Roy. Soc. N .S.W., 
Ixxxii (3), 1948, 202-210. — Preliminary investiga- 
tion into various structural entities that are 
evaluated as criteria useful in diagnosing the 
evolutionary characteristics achieved by the Late 
Palaeozoic orogenic epi.sodes. 

15439. Osborne, G. D., Jopling, A. V., and 
Lancaster, H. E» The Stratigraphy and General 
Form of the Timor Anticline, N.S.MC Proc. Roy. 
Soc. N.S.W., Ixxxii (4), 1948, 312-318. - Structure 
and stratigraphy of the IsLs River di.strict, N.S.W., 
is given. Zone fossils are listed for the Timor 
limestone. 

15440. Reeves, Frank, and Chalmers, R. O* 

The Wolf Creek Crater. Aust. J. Sci., xi (5)., 

1949, 154-150. — The crater is described and nickel 
content of oxidized material is given. 

15441. Samson, H. R., and Wadsley, A. D. 

A Manganese Oxide Mineral from Buchan, Victoria. 
Am. Min., xxxiii (11-12), 1948, 095-702. — A 

manganese mineral occurring as dense nodules 
intimately as.sociated with hematite is found in 
eastern Victoria. The mineral is of the psilomelanc 
type and possesses a colloform texture. X-ray 
powder patterns and chemical analysis indicate a 
mineral .species corresponding closely to an oxide 
prepared in the laboratory and previously named 
manganous manganite. 


15442. Singleton, O* P* The Geology and 
Petrology of the Tooborac District, Victoria. 
Proc. Roy. Soc. Viet., Ixi, 1949, 75-104. — Granitic 
rocks of epi-Devonian age intrude Cambrian, 
Ordovician and Silurian sediments. Metamorphic 
effects are described. 

15443. Sokoloff, V* P. Geochemical Recon- 
naissance in the Wallaroo Mining District, South 
Australia. Min. Rev. Dept. Min. S. Aust., No. 88, 
1948, 32-71. — Correlation between known ore 

bodies and geochemical anomalies has been made. 
Details of sampling and chemical testing are given. 

15444. Stevens, N. C* The Geology of the 
Canowindra District, N.S.W. Part I. The Strati- 
graphy and Structure of the Cargo-Toogong 
District. Proc. Roy. Soc. N.S.IV., Ixxxii (4), 1948, 
319-337. — Silurian, Upper Devonian and Upper 
Carboniferous sediments are dealt with. 

15445. Thomas, D* E*, and Baragwanath, W* 

Geology of the Brown Coals of Victoria. Part I. 
A'fin. and Geol. J. Dept. Min. Viet., hi (0), 1949, 
28-55. Part II. Ibid., iv (1), 1950, 36-52. 

15440. Voisey, A. H, The Geology of the 
Country around the Great Lake, Tasmania. Proc. 
Roy. Soc. Tas., 1948, 95 103.- The general geology 
and physiography of portion of the Central Plateau 
of Tasmania are dealt with. The only rocks in the 
area are Jurassic dolerites, Tertiary basalts and 
glacial deposits. 

15447. Voisey, A. H. The Geology of the Country 
l)etween Arthur’s Lakes and the Lake* River. 
Proc. Roy. Soc. Tas., 1948, 105-110. -In this 
area, which is on the eastern margin of the Central 
Plateau of Tasmania, Cambrian and Permian 
sediments and Jurassic dolerites have been mapped. 

15448. Walkom, A. B. Memorial to Ernest 
Clayton Andrews. Ann. Rept. Geol. Soc. Am., 
1948, 117-120. 

15449. Whittle, A* W, The Geology of the 
Boolcoomata Granite. Trans. Roy. Soc. S. Aust., 
Ixxii (2), 1949, 228-243. — This granite se?ems to be 
the product of granitization rather than of intrusion. 
Much detailed work remains to be done before this 
and other conclusions can be substantiated. 

15450. Wilson, A. F. The Charnocktitic and 
Associated Rocks of North-Western South Australia. 
IT. Dolerites from the Musgrave and Everard 
Ranges. Trans. Roy. Soc. S. Aust., Ixxii (1), 
1948, 178-200. — An analysis of an olivine bronzite- 
bearing dolerite and much optical data are presented 
in a study of several Precambrian basic dykes. 
Several interesting mineralogical features are 
described, including deuteric anorthoclase, some 
remarkable pigeonite and other pyroxene associa- 
tions, strange skeletal olivine and pleochroic 
olivine. Courses of basic magma crystallization 
are briefly discussed. 


PALiEONTOLOGY, 

Hon. Abstractor : H. O. Fletcher. 


15451. Brown, Ida A. Occurrence of the 
Brachiopod Genus Plectodonta Kozlowski, at 
Bownijig, N.S.W. Journ. and Proc. Roy. Soc. 
N.S.W. , Ixxxii, 1949, 196-201.- Small fossil 


brachiopods occurring in the Hume Series in th® 
Yass-Bowning district in N.S.W. are shown to 
belong to the Silurian genus Plectodonta Kozlowski 
these specimens had prexdously been referred by 
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Mitchell (1923) to the Devonian genus Strop he odonta 
Hall. 

15452. Cooksoiit Isabel* Lower Devonian 
Plant Remains. Mem. Nat. Mus. Viet., xvi, 1949, 
117-130. — Description of plant remains from type 
localities in Yeringian beds at Lilydale, Victoria. 
Notes on a collection from a new locality in the 
Siluro-Devonian sequence. 

15453. Cotton* Bernard C. Australian Recent 
and Tertiary Mollusca. Family Marginellida*. 
Rec. S. Aust. Mus., ix (2), 1949/ 197-224.- -This 
paper presents a complete revision of Australian 
Recent and Tertiary Marginellidre. Recent species 
number 1 19 and 7'ertiary 3H, arranged into .seven 
groups. Sixteen new Tertiary species are added, 
some of them having l)een taken from bores in the 
Adelaide Plains. Four new Recent species are 
also added. 

15454. Dodds* Betty. Mid-Triassic Blattoidea 
from the Mount Crosl)y Insect Bed. Univ. Old., 
Dept, of Geology Pub. iii (10), 1949, 1-14. -Six 
new species of the genus Triassoblatta are described 
with a record of T. jonesi Tillyard. 

15455. Evans, J. W. A Re-examinatioti of an 
llpper Permian Insect Paraknightia magnifica 
Evans. Rec. Aust. Mus., xxii (3), 1950, 240-250. 

15450. Fletcher, H. O. Trilobites from the 
Silurian of N.S.W. Rcr. Aust. Mus., xxii (3), 1950, 
220- 233. -Three new species of trilobites are 
de.scribed from Horenore‘, near Orange, N.S.W. , as 
Encrinurus borenore'usis, Pharops niacdovaldi and 
Dicranogmus bartonensis. 'I'lie genus Encrinurus 
is also di.scussed. 

15457. Gill, Edmund G. Palaeozoology and 
Taxonomy of Some Australian Homolonotid Tri- 
lobites. Proc. Roy. Soc. Viet., Ixi, 1949, 01.- 
Three new species are descril)ed {Trimerus lily- 
dalensis, T. kinglakensis and T. zeehanensis) and 
two redescribed {T. karri son i and T. vomer). 
The pcaheoecology of these' trilobites is discussed ; 
also their paheo/oology with special reference to 
eye migration and “ ornament ”. Finally the 
ciassitication of these forms is treated. 

15458. Gill, Edmund D. Early Tertiary Plant 
Beds near Pa.scoe Vale, Melbourne, Victoria. I’irt. 
Nat., Ixvi, 1949. 09-73. 

15459. Gill, Edmund D. Description and 
Biological Interpretation of some Victorian Tri- 
lobite Hypostomes. Proc. Roy. Soc. Viet., Ixi, 
1949, 123-131. Some Lower llevonian trilobite 
hypostomes arc described and functions suggested 
for the various .structures. 

15409. Gill, Edmund D. Prosopon, a Term 
Proposed to Replace the Biologically Erroneous 
Term Ornament. fourn. Pal., xxiii (5), 1949. - 
It is proposed that the term Prosopon be an over-all 
term for the description of surface appearance and 
it is envisaged that as palaeontological knowledge 
increases, a number of subsidiary terms will emerge 
for structures of different functions. 

15401. Gill* Edmund D. Devonian Fossils from 
Sandy’s Creek, Gippsland, Victoria. Mem. Nat. 
Mus., xvi, 1949, 91-115. 

15462. Glaessner* Martin F* Mesozoic Fossils 
from the Snake River, Central New Guinea. Mem. 


Qld. Mus., xii (4), 1949, 167-179.~The age of the 
fauna is accepted as Cretaceous and the significance 
of the discovery is discussed. 

15403. Harris, Wm* J.* and Thomas, D, E. 

Victorian Graptolites. Part XL Min. and Geol. 
Jour., iii (5), 1949, 52-55. 

15404. Hill, Dorothy. The Productinae of the 
Artinskian Cracow Fauna of Queensland. Univ. 
of Qld. Papers, Dept, of Geology, iii, No. II, 1950, 
1-27. — The productinid fauna of Cracow homestead 
comprises 'I amiothccrus suhquadratus var. 
cracowensis, Tcrrakea pollex, Anidanthus spring- 
surensis, CrancrincUa farleyensis, Horridonia mitis 
and Krotovia sp., and these are described and the 
genera discussed herein. Comparison of this fauna 
with overseas assemblages shows that it is pre- 
Kungurian (i.e. prc-lVrmian, in accordance with 
the principle of priority of nornenclaturoj md pnst- 
Triticites zone of the Russian Upper Carboniferous, 
i.e. it IS Artinskian and it seems closer to the early 
Artinskian (Sakmarian) than to the Upper 
Artinskian. The occurrence of species of the fauna 
else.'!where in Queensland is given. 

15465. Hill, Dorothy. The Distribution and 
Sequence of C'arl)oniferous Coral Faunas. Geol. 
Mag., Ixxxv (3). 1948. 121 148. 

15466. Hossfcld, Paul S. The Significance of 
the Occurrence of Fossil Fruits in the Barossa 
Senkungsfeld, South Australia. 'J'rans. Rov. Soc. 
S. Aust., Ixxii (2). 1949, 252-258. 

15467. Jersey, N. J. de. Principal Microspore 
Tvpes in tlie Ipswich Coals. I'nir. Old. Dept, of 
Geologv, iii (9), 1949, 1-8. 

15468. Jones, O. A. Triassic Plants from 
Cracow. Proc. Roy. Soc. Old., lix (3), 1948, 101 108. 

15469. Knight, O* Le M. Fossil Insect Beds of 
Belmont. N.S.W. Rec. Aust. Mus., xxii (3), 1950, 
251-253.— The Permian fossil insect bed is discussed 
and an accompanying map shows the extent of the 
horizon. 

15479. Opik, A. A Middle Cambrian Trilobite. 

Min. and Geol. Journ., iii (5), 1949, 55-58. - 

Centropleura neglccta n.sp., from the Dinesus- 
Ilydroid beds, Parish of Knowsley East, at Heath- 
cote, Victoria, is represented b}' a single fragment 
of a large cranidium. The species seems to be 
related to the Britisli Centropleura fugnax Illing 
(as interpreted by P. Lake) and is the hrst known 
representative of this genus in the Southern 
Hemis|)here and in the Cambrian of the Pacific 
region. 

15471. Riek, E. F, A Fossil Mecopteron from 
the Triassic Beds at Brook vale, N.S.W. Rec. Aust. 
Mus., xxii (3). 1950, 254-256.- Eleven fossil 

specimens of Mecoptera all of the one species and 
represented by forewings, hindwings and portion 
of the body structure, are described as a new genus 
and species Choristopanorpa bifasciaia. The genus 
has characters of both the recent Chorisia and 
Panorpa and is very near to Mesopanorpa Haiid- 
lirsch as emended b}^ Martynov, 1927. 

15472. Sherrard* Kathleen, Graptolites from 
Tallong and the Shoalhaven Gorge, N.S.W. Proc. 
Linn. Soc. N.S.W., Ixxiv, 1949, 62 82. — Upper 
Ordovician graptolites from Tallong and the 
Shoalhaven Gorge are described and figured, one 
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of them a new ‘ species. Corynoides calicularis, 
characteristic of North European and North 
American graptolite-bearing beds, is recorded from 
Australia for the first time. 

15473. Teichcrt, Curt. Observations on Strati- 
graphy and Palaeontology of Devonian. Dept, of 
Supply and Develop., Bureau of Min. Resources, 
Geol. and Geophy., Viet., Kept. No. 2,— A report 
dealing with the stratigraphy and fossil fauna of 


the Devonian in Western Australia between Bugle 
Gap and Geikie Range in the western p'ortion of the 
Kimberley Division. 

15474. Teichert, C«/and Cotton^ Bernard C. 

A New Aturia from the Tertiary of South Australia, 
Rec. S. Aust. Mus., ix (2), 1949, 266-266. — A new 
sub-species of Aturia from the Christie's Beach 
section, about half a mile north of Port Noarlunga, 
Gulf St. Vincent, is described as Aturia clarkei 
atienuata. 


ENTOMOLOGY* 

Hon* Abstractor : A* Musgrave* 


15475. Allman^ S* L. Skin Blemish of Nectarines 
Caused by Plague Thrips. Agric. Gaz. N.S.W., 
lix (8). Aug. 1. 1948, 423-426. tfs. 1-3.— Plague 
Thrips, Thrips imaginis. 

15476. Allman, S* L* Insect Pests. A Summary 
of Pests for the Year 1948-49. Agric. Gaz. N.S.W.. 
lx (8), Aug., 1949, 424-428. — Compiled from 

reports and information submitted by officers of 
the Entomological Branch. Deals with seasonal 
conditions, pasture and field pests, fruit pests, 
vegetable and flower pests, miscellaneous pests. 
Reprinted as Misc. Publ. N. 3,365. 

15477. Allman, S. L*, and Morison, D* L* 

Apiary Notes. The Effect of Newer Insecticides and 
Weedicides on Beekeeping Practice. Agric. Gaz. 
N.S.W., Ixi (4), April 1. 1950, 209-211, illustr. 

15478. Anderson, C* W. Weevil in Stored 
Grain. J. Dept. Agric. W.A., liii (9), April, 1950, 
394-398, illustr. — The Rice Weevil and Granary 
Weevil ; the Lesser Grain Borer, Rhizopertha 
dominica ; Secondary pe.sts : Flour beetles, Tri- 
bolium and Jatheticus, the Saw-toothed grain beetle, 
OryzcBphilus surinamensis ; the Small red grain 
beetle, Lcemophheus ferrugineous. 

15479. Anon* Entomological Investigations. 
Commonw. Australia, 22nd Ann. Rpt. C.S.I.R., 
for year ended 30^^ June, 1948, pp. 20-26. — General ; 
Cattle Tick ; Insect Physiology and Toxicology ; 
Biological Control ; Population Dynamics ; Locusts 
and Grasshoppers ; Pasture Cockchafers ; Red- 
legged Earth Mite ; Insect Vectors of Plant Viruses ; 
Field Crop and Vegetable Pests ; Termites ; 
Miscellaneous Pests ; Taxonomy. 

16480. Anon* Entomology, Is/ .Ann. Rpt. 
C.S.l .R.O., for year ended 30//i June, 1949, Sect, ix, 
pp. 49-56. -Cattle Tick ; Sheep Blowfly ; Sand- 
flies ; Insect Physiology and Toxicology ; Biological 
Control ; Locusts and Grasshoppers ; I’asture 
Cockchafers ; Red-legged Earth Mite ; Insect 
Vectors of Plant Viruses ; Termites ; Miscellaneous 
Pests ; Taxonomy. 

15481. Anon* Entomology. Rpt. Waite Agric. 
Res. Inst. S. Austr., and Assoc. Act. C.S.I.R., 
1943-47, 1950, pp. 39-45.— The Insect Pests of 
Stored Wlieat ; Insects of Pastures ; Insect Pests 
of Horticultural Crops ; Biological Control of 
Insects. 

^ 16482. Bagnallr R. S, Contributions Towards a 
Knowle^e of the Isotomidse (Collembola) . VII-XV. 
Ann. Mag. Nat. Hist., (12) ii (14), Feb., 1949 


(=17 June, 1949), 81-96. — Proisotomodes n.g. 

Orthotype, Isotoma bipunctata Axelson, 1903. 
Monotypic. Also recorded by Womersley from 
Australia. Halisotoma n.g. Orthotype, Isotoma 
maritima Tullberg, 1871. Refers here pritchardi 
(Worn., 1936), etc. Australoioma n.g. Orthotype, 
Isotoma (Isotoma) swani Worn., 1934. Monotypic. 
W. ,\ustralia. Folsomotoma n.g. Orthotype, Iso. 
(Iso.) bioculata Worn., 1934 and 1939. Australomia 
n.g. Orthotype, Folsomia lofty ensis Worn., 1934. 
Monotypic. S. Australia. Arlea Worn., 1939. 
Syn. Fa/cii'o/omfwa Stach, 1947. Genotype, Isotoma 
lucifuga Arle. 

15483. Beier» Max* Neue und seltene Mantodeen 
aus deutschen Museen. Ann. Nat. Mus. Wien., 
lii, 1941 (May, 1942), 126-154, 5 tfs. 

15484. Brimblecombe, A* R. The Protection 
of Stored Potatoes Against the Potato Tuber Moth, 
Gnorinioschema operculella Zell. Part I. Trials in 
Southern Queensland. Q'land J. Agric. Sci., 

vi (2), June,' 1949* 77-83. — In a trial conducted in 
1943-44 it was established that derris dust (1 per 
cent, rotenone) gave almost complete protection 
against tuber moth damage and was satisfactory 
for the use on both seed and tabic potatoes. Ground 
magnesite was .satisfactory for the treatment of 
seed potatoes. 

15485. Cannon, R* C* The Protection of Stored 
Potatoes Against the Potato Tuber Moth. Gnori- 
moschema operculella Zell. Part II. Trials in 
Northern Queensland. Q*land J. Agric. Sci., 

vi (2), June, 1949, 84-86.— Trials in 1946 and 1947 
showed derris dust (1 per cent, rotenone), magnesite 
and D.D.T. (2 per cent, dust) to be effective in 
protecting stored potatoes, and ferric oxide to be 
relatively ineffective. 

15486. Chamberlin, J* C* New and Little- 
known False Scorpions from Various Parts of the 
World (Arachnida, Chelonethida), with Notes on 
Structural Abnormalities in Two Species. Amer. 
Mus. Nov., No. 1430, Nov. 3, 1949, 1-57, tfs. 
1-14. — Synphyronus (Synph.) mimetus J. C. Chamb. 
Syn. Synphy. parakoxus Tubb (nec. Chamb.), 
Lady Julia Percy Is. notes on material. Protochelifer 
Btner, 1948. Orthotype, P. nova-zeaXandice Beier. 
Key to 3pp. P. australis (Tubb. Ideochelifer, 1937), 
redescription of male paratype. Lady Julia Percy 
Island, V. P. brevidigitatus (Tubb, Ideochelifer, 
1937). I-atiy Julia Percy Island. 
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Graduate Studies and Research, to be set up in 
the first instance to control the Doctor of 
Philosophy Degree and to advise the Pro- 
fessorial Board concerning the granting of this 
degree. 

It is possible that in the future the Com- 
mittee will extend its activities to include the 
control of research work within the University. 
At the present time the Doctor of Philosophy 
Degree is awarded in five Faculties, namely. 
Science, Engineering, Dentistry, Agriculture 
and Architecture, for lesearch work carried out 
generally over a period of two years. Require- 
ments for each Faculty vary slightly, and it is 
with a view to regulating these that the Com- 
mittee has been formed. 

N. W. G. Macintosh, senior lecturer in 
Anatomy, has been a])pointed to the grade of 
Readei'. Dr. Macintosh attended post-giaduate 
courses in the Universities of Edinburgh, 
London and Budapest. Geoffrey Builder has 
been appointed to the position of senior lecturer 
in Physics. Dr. Builder graduated in the Uni- 
versity of Western Australia in 1928 and was 
awarded a degiee of Doctor of Philosophy of 
the University of London in 1933 for his 
research on the ionosphere. He organized and 
directed A.W.A. Research Laboratories for 
seven years and has been on the staff of the 
Physics Department as a temporary lecturer 
since 1946. 

D. B. Duncan, senior lecturer in Statistical 
Methods in the Faculty of Agriculture, resigned 
from the teaching staff early in August to be 
Associate Professor at the Virginia Polytechnic 
Institute in America. E. R. McCartney, who 
was lecture]' in the Department of Chemical 
Engineering, has I'esigned his position. 

C. Renwick, senior lecturer in Economics, has 
been gianted sabbatical leave to visit the 
London School of Economics, Oxford Univer- 
sity and Cambridge University and to carry out 
research in connexion with the Economic 
Theories of Ricardo. L. E. Lyons, lecturer in 
Physical Chemistry, lias been granted an exten- 
sion of leave for one year during 1952. 

The degree of Doctor of Science in Agricul- 
ture has been conferred upon Robert Nicholson 
McCulloch, for ‘Studies in the control of 
Chiggors'. Although the work was done under 
conditions of wartime urgency, for the protec- 
tion of personnel against insects and mites, the 
records of the distribution, ecology and 
behaviour of the mites were made and analysed 
with a full appreciation of their scientific 
value. They resulted in an effective control of 
scrub typhus. 

Laboratories for research upon solid fuels are 
to be established in the University jointly by 
its Department of Geology and by the Fuel 
Survey Division of C.S.I.R.O., to be under the 
joint direction of the Professor of Geology and 
the Senior Research Officer of the Coal Section. 
The cost of reorganization, equipment and staff- 
ing is to be borne by C.S.I.R.O.; the equipment 


and facilities will be made available for other 
fundamental and applied research projects in 
geological science. 

University of Queensland 

Professor Arthur Boyd, who was appointed 
first as lectui'cr in Mechanical and Electrical 
Engineering thii ty years ago and was promoted 
to the status of Associate Professor in 1946, is 
now retiring. Enrolments of day students for 
1950 amount to 1829; evening students, 1138; 
external students, 1147; total, 4114. In Pure 
Science, the numbers of day students are: first 
year, 79; second year, 79; thiid yeai', 49; post- 
graduate, 14; total 221. 

The University Senate, elected for a period of 
three years from 1 March 1950, is as >Uows; 
Hon. William Forgan Smith (Chancellor), 
A. D. McGill (Deputy Chancellor), J. D. Story 
(Vice-Chancellor), A. E. Axon, F. C. S. Dittmer, 
Most Rev. .James Duhig, L. D. Edwards. E. B. 
Freeman, A. Phyberg, Most Rev. R. C. Halse, 
H. J. Harvey, Rev. M. Henderson, O. S. Ilirsch- 
feld, J. H. .Jones, Professoi' T. G. H. Jones, 
J. R. Kemp, R. liCggat, Clarice M. Piddington, 
Associate l^rofessoj E. C. D. Ringrose, I^rofessor 
J. J. Stable. H. G. Watkin. Rev. H. M. Wheller, 
M. White. 

University of Melbourne 

The Chair of Civil Engineering, which is to 
be vacated by Professoi' Matheson at the end of 
the year, is to be filled by the apiiointment of 
A. J. Francis, of Birmingham, who is thirty-six 
years of age. Between 1935 and 1945 Dr. 
P^iancis was engaged on civil engineering con- 
struction works, which included air fields in 
Britain and hai bour works in Siei ra Leone. He 
has held a teaching and research appointment 
at Birmingham since the end of 1945. 

Pi'ofessor Fiiedman has resigned from the 
chair of Public Law in order to accept appoint- 
ment as Professor of Law in the Ihii versify of 
Toronto. 

The Chair of Pathology, to be rendered vacant 
by the retirement of Professor MacCallum, is 
to be filled by the appointment of Dr. E. S. J. 
King. Dr. King yvas boin in New Zealand and 
was educated at Melbourne High School and 
the University of Melbourne. He has had 
clinical teaching experience in pathology and 
surgery for many years and has at times been 
Acting Professor in Patliology. He is at present 
pathologist at the Royal Melbouine Hospital. 
Professor King is distinguished as an operative 
surgeon, morbid anatomist and clinical path- 
ologist. He is the author of books on bone 
diseases and on surgery of the heart, and of 
some 70 scientific papers. He has been awarded 
the Jacksonian Prize of the Royal College of 
Surgeons, the Alvarenga Prize of the College 
of Physicians of Philadelphia, and the Syme 
Prize. 

Dr. D. F. Gray, senior lectuier in Bacteri- 
ology, has been appointed to the status of 
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Associate Professor at the age of thirty-eight 
years. His chief researches have included 
immunization against whooping-cough, and the 
antigenic structure of Haemophilus pertussis. 
Last year he was granted leave to act as scien- 
tific adviser to the Ethiopian Government on 
the manufacture of rinderpest vaccine for the 
Food and Agriculture Organization of the 
United Nations. 

Professor Boyce Gibson, of the Chair of 
Philosophy, has accepted an appointment to the 
University of Birmingham, where he previously 
held the position of lecturer. Archibald Brown, 
of Glasgow and Cambridge, has been appointed 
senior lecturer in Matbomatics. He has been 
for two years at the Yerkes Observatory, 
Chicago, on a Commonwealth Fund Fellowship. 

The first Ph.D. in the Depai tment of Bacteri- 
ology has been granted to Mrs. Rose Mushin, 
who has been engaged in researcli on aspects of 
gastro-enteritis. 

University of Adelaide 

Recent appointments include D. J. Sutton as 
lecturer in Physics; R. W. T. Reid as lecturer 
in Pathology; D. W. C. Shen as lecturer in 
Electrical Engineering; and H. A. Prime as 
lecturer in Electronic Engineering. The Chair 
of the Hughes Professor of Philosophy has 
been filled by the appointment of J. J. C. Smart, 
of Glasgow and Oxford, at the age of twenty- 
nine. Professor Smart graduated with honours 
in Philosophy, Mathematics and Natural Phil- 
osophy. He was an officer with the British 
Fourteenth Army in Burma. 

University of Western Australia 

A grant of five acres has been made for the 
building of a Women’s College; a sum of £8000 
is in hand for this purpose, A new laboratory 
is to be built for the Department of Zoology 
at a cost of £8250; extensions to the Depart- 
ment of Botany are to be provided at a cost of 
£6000. 

Ronald Taft, formerly of Melbourne and at 
present engaged in research at the University 
of California, has been appointed senior lecturer 
in Psychology. 

Professor A. D. Ross, who will retire from 
the Chair of Physics at the end of 1951 aftei' 
a year’s special leave of absence, is the last of 
the original professors appointed in 1913. He 
came to Australia from the University of 
Glasgow. Professor Ross will attend the Pan- 
Indian-Ocean Science Congress in Calcutta in 
January. He will be a delegate to the celebra- 
tions marking the five-hundredth anniversary 
of the foundation of the University of Glasgow 
in June 1951. 

Personal 

W. J. Simmonds has recently taken up his 
app(#!ntment as a Senior Fellow on the research 
staff of the Kanematsu Memorial Institute of 


Pathology of Sydney Hospital. Dr. Simmonds 
went abroad from the Department of Pathology 
of the University of Queensland in 1946, on a 
Nuffield Dominions Fellowship. This he held 
in the Department of Physiology of the Univer- 
sity of Oxford until his return to Australia 
this year. 

Professor J. W. H. Lugg, of the University of 
Malaya, has been delivering a course of lectures 
in plant biochemistry for two months in the 
University of Melbourne. Miss Jean Mills, of 
Melbourne, has been appointed as lecturer in 
Applied Nutrition in the University of Malaya. 

Dr. K. L. Sutherland has returned to Aus- 
tralia to an appointment with the C.S.I.R.O. 
after working under Professor Rideal in London 
on the chemistry and physics of liquid surfaces, 
holding a fellowship of the Royal Institution. 
He has been awai'ded the Ph.D. degree of the 
University of London. 

The John and Eric Smyth Scholarship in 
Education has been awarded to L. W. Shears, 
of Melbourne, together with an Imperial Rela- 
tions Trust Fellowship. He will study for the 
Ph.D. degr€‘e at the University of London. A 
research studentship has been awarded by 
Trinity College, Cambridge, to C. G. Elliott, 
who is senior demonstrator in Botany in the 
University of Melbourne. A fellowship for the 
study of solar physics has been awarded by 
Harvard College Obsei’vatory to F. J. Kerr, of 
the C.S.I.R.O. Radiophysics Laboratory. 

Dr. D. P. Madigan has been awarded the 
David Grant Scholarship, which consists of a 
medal and a sum of £70. An 1851 Exhibition 
has been awarded to F. J. P^'ensham. who has 
been investigating self-diffusion of tin by the 
use of radioactive tin and wdio will work under 
Professor W. E. Garner at Bristol; also to 
D. G. Gillam, who will study under Professor 
Lamb in the Department of I-’hysical Chemistry 
at the Royal Institute of Technology, Stock- 
holm. Both of these awards go to members of 
the Department of Chemistry in the University 
of Melbourne. 

Professor C. E. Weatherburn, of the Univer- 
sity of Western Australia, has been invited by 
the University of Glasgow to attend the cin- 
quennial celebrations of the University and to 
receive the honorary degree of Doctor of Laws. 
Professor S. Warren Carey, of the University of 
Tasmania, will be a delegate to the Pan-Indian 
Science Congress to be held in Calcutta next 
January. 

Emeritus Professor R. D. Watt, of the Uni- 
versity of Sydney, has been awarded the Parrer 
Medal for distinguished services to Australian 
agriculture. Dr. E. G. Hallsworth, of the 
University of Sydney, has been appointed to 
the Chair of Agricultural Chemistry in the 
University of Nottingham. 

In connexion with the joint Norwegiaja- 
British-Swedish expedition to the Antarctic, 
J. E. Jelbart, of Melbourne, has been appointed 
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as Australian observer. He will assist with the 
glaciological and physical research programme 
and will leave Oslo with the ship Norsal in 
November. 

The Societies 

Royal Society of New South Wales 

August : J. A. Dulhunty, Nora Hinder and Ruth 
Penrose, Rank variation in the Central 
Eastern Coalfields of N.S.W. 

S. E. Livingstone and R. A. I’lownian. 
Studies in the chemistry of platinum 
complexes. JV, Oxidation of Ions of the 
tetrammine platinurn-H type with hydro- 
gen peroxide. 

September : C. M. Harris, Co-ordination com- 
pounds of copper. II, Compounds derived 
from copper-1 iodide. 

A. J. Lambeth (lecture), A geologist on 
Heard Island and Gerguelen Island. 

October: F. 1*. Dwyer and J. W. Hogarth. The 
chemistry of osmium. VIl, The bromo- 
and chloro -• penlamminc osmium -111 
.series. 

F. P. Dwyer and E. C. Gyarfas. The 
oxidation of iridium-IIl .salt solutions. 

J^. E. Maley, Physical Investigations on 
complexes of diphenyl thiocarbazone. 

G. D. Osborne (lecture). Evidence again.st 
granitization in large unstressed hathy- 
liths. 

Royal Society of Queensland 

.lune: E. Singer (lecture), Four years in China. 
July : I. M. Mackerras and M. J. Mackerras, 
Aphistomyia colHni Hezzi (Diptera, 
Blepharoceridae) in North Queensland. 

W. StephensoTi (lecture). Preliminary 
experiments upon the evolution of pho.s- 
l)hates from estuarine muds. 

Septemlx'r : Films. 

Royal Society of South Australia 

Septernlier : Symposium — Fauna and flora con- 
servation. 

Oedober ; A. I’. W'ymond and li. B. W'il.son. An 
occurrence of crocidolit<- near Uolx'i'ts- 
town. S.A. 

T. H. .Johnston and L. M. Angel, The life 
history of Playiorchis jaensehi, a n«‘W 
t remat ode from the .Australian AV’ater 

' Hat. 

1. M. Thomas, Craspe(la<‘ustn soiverhyi in 
South Australia, with some notes on its 
habits. 

R. L. Specht, A reconnais.sance survey of 
the soils and vegetation of the Hundreds 
of Tatiara, AVirrega and Stirling. Co. 
B lu* k i n g h a n i , S.A. 

f\oyal Society of Tasmania 

September (It, M. Johnston Memorial Lecture) : 

.J. T. Wilson. The development of con- 
tinents and oceans. 

t)< tober ; H. N. Barber, Scientitlc fn'cdom in the 
Soviet Union. 

Royal Society of V^ictoria 

September: .T. Tuzo AA'^ilson (Professor of Geo- 
physics, University of Toronto). Geo- 
phy.sical method.s in the study of con- 
tiiu-ntal structure. 

( >ctol)er : H. T. (Clifford. The ecology of the 
Dandenong Range. 

Royal Society of Western Australia 

September: D. H. I*erry, Methods of controlling 
coastal sand drift in AVestern Australia. 

B, J. Grieve, Sand dune ecology. 

October: L. Glauert (lecture). AVhales and their 

allies. 

Papua and New Guinea Scientific Society 

September : W. Granger, The probltmis of the 
animal industry in the Territory. 


Tnstitnte of Physics. Ausiralian Branch, N.S.W. 

Division 

September; G. K. AA^hite, 1 )evelo])ments in low- 
tern pera tu r e physics. 

October; Inspection of the Division of Metrology, 
National Standards Laboraiory, C.S.l.R.O. 

Medical Sciences Club of South Australia 

S(‘i>temher ; Dr. Milthorpe, The mechanism and 
I)iological significance of stoma tal mov^^- 
ments. 

A. A. Abbit*, Some impressions of medical 
education in the Ignited States. 

Oetol»er: B. S. Hetzel, The adrenal cortex in 
hypertension. 

D. C. nine, Biological assay of glucor- 
tinoids. 

Vietorian Society of Patholoyy and Experiniental 
M edicine 

Sepleiuher (special meeting) f T’rofessor Brian 
Macgraith ( Liverr)ool ) , The pat|iogenesis 
of lesions, particularly those of e liver, 
.seen in malaria and other rel^< tropi- 
cal diseases. 

( lotoix r ; F. ('. Courtice, Extravascular protein 
and its lymphatic absorption from 
various regions of the body. 

Royal Australian Chemical Institute 

(^ouneil 1 950-U)r»l : S. B. AVatkins (President), 
J. Popirleton (A^ice-Pres. ) , G. Junck 
(Mon. Treas.). H. W. Strong (Hon. 
Sec.), J. Fuming, H. E. Hill, A, AV. 
I'eirce. V. S. Raw.son, H. L. AAaiod. 

liegistrar : E. N. Dimmock, .si*) (.Tollins 
i’lace, Melbourne. 

New South Wales; S. Rawson (President); 

M. B. Welters (Secretary), 39 Martin 
IMaec. Sydney. 

Queensland : H. L, Wood (President) ; J. R. 

Hinchley (Secretary), G2 Eagle Street, 
Brisbane. 

South Australia : A. AV. J’ierce (I*re.sident) ; G. B. 

Join's (Secretary), 4 Mawson Street, 
Nail.s worth. 

Tasmania : H, E. Hill ( Pre.sident ) ; F. H. C. 

Kelly ( Secrelar.v) , l .')2 Augusta Road, 
Nt'W Town. 

Victoria : J. Poppleton (President) ; R. C. Edquist 
t Secretary), .‘tS Collins Place, Melbourne. 

Western Australia: J. Churning (President) : R. H. 

Pearce (Secretary), 10 Railw'ay l^arade, 
West Perth. 


Letters to the Editor 

The Editorial Committee invites readers to 
forward letters for iHiblicatioii in these 
columns. They will be arranged under two 
headings: (a) Original Work; (b) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 

Original Work 


Asbestos Partition Chromatography 

The twlinique of paper chromatography has 
been found useful in the separation of inorganic 
ions. Papers may be impregnated with surface 
active adsorbents or ions exchangers (lijima 
and Sato, 1944; Flood, 1940). Longenecker 
(1949) used previously-boiled string, cotton 
thread, glass wool and thin asbestos paper to 
accomplish descending and ascending separa- 
tion on a micro scale. 
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Asbestos millboard has been used to effect 
qualitative separation of some cations from 
solutions. The millboard was cut in longitudinal 
sections, each slice a little longer than a test 
tube, and in width just somewhat narrower 
than the width of the tube, so that it could pass 
grazing inside and stand perfectly vertical in 
the tube. The slices were designed to be placed 
with one of their ends dipped in water (three 
to four cc.) in the test tubes. A drop of the 
test solution (previously acidified with hydro- 
chloric acid) was put on the slice on its fiat 
face, at about one-and-a-half to two inches from 
the mark where the edge of the water would 
stand when the slice was placed in the tube. 
When the drop had been completely soaked in, 
the slice was set in the tube already containing 
the required volume of water for the experi- 
ment. 

Water gradually rose through the slice up to 
the mark where the drop had been put. It was 
allowed to rise further till it passed well 
beyond the mark, when ultimately there was no 
further appreciable rise. The slice was then 
taken out while still moist and placed in a slow 
current of hydrogen sulphide gas. It was found 
that the sulphides formed had the tendency of 
separating in bands. With a copper-cadmium 
test solution, a yellow and black band appeared. 
With an arsenic-antimony-tin solution also, 
rings appeared with the typical colours of the 
sulphides. 

It would appear that this new adsorbant may 
be used instead of impregnated papers. 

Binayendra Nattt Sen. 

Chemical Laboratory, 

Burdwan Raj College, 

Burdwan, West Bengal, 

India. 

21 July 1950. 
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Notes on the Culicidae of Central Western 
New South Wales following the 
1950 Floods 

The Narromine and Trangie district was 
visited twice this year primarily for the pur- 
pose of recording observations on the habits, 
and collecting specimens, of the Australian 
Bush Fly Musca vetustissiwji. Owing to the 
extremely heavy flooding of the region during 
this year, the population of mosquitoes was 
very high, so some general observations were 
recorded on it and specimens were collected. 
All specimens were kindly identified by D. J. 
Lee of the School of Public Health and Tropical 
Medicine. 

Ir^^, early April the district was subject to 
heavy flooding and large areas were covered 


with a considerable depth of water, filling 
depressions which are still holding water that 
will remain until it evaporates. During the first 
visit, from 2 to 8 May, mosquitoes were active 
and numerous. Specimens collected were 
Anopheles annulipes, Culex fatigans, C. annu- 
lirostris, Aedes alternans, A, alhoannulatus, A. 
theohaldi and A, vittiger. A. theohaldi was 
dominant. 

Between May and August, the time of the 
second visit, rain fell almost continuously. On 
this occasion, in certain well-grassed and fairly 
heavily-timbered country, the mosquitoes were 
in enormous numbers. This locality was very 
damp but did not contain surface water, 
although it was surrounded by many square 
miles of swampy country. The mosquitoes were 
so thick in this place that when they settled on 
men or animals it would have been difficult 
to put a pin between them without touching 
them. Besides biting, the mosquitoes entered 
the mouth, nose and eyes and made it prac- 
tically impossible to remain in the area. I.< 08 ses 
of dogs were reported to me. 

The weather was quite cool and at times a 
fairly strong south-westerly wind was blowing. 
In spite of what api)eared to be adverse con- 
ditions, the mosquitoes were present through- 
out the day. They were most numerous and bit 
most persistently about mid-day, when only 
Culicines were present. In the late afternoon 
Anophelines started to make their appearance 
and became quite numerous and bit freely after 
sunset, when the temperature was well below 
50'"F. and there had been a frost the previous 
night. After sunset the mosquitoes left the 
grass and could be seen, silhouetted against 
the twilight, to be swarming upwards in several 
funnel-shaped patches. Specimens taken were 
Anopheles annulipes, Aedes theohaldi, A. alho- 
annulatus, A. occiden tnlis^ uml A. theohaldi eid- 
voldensis. Males of A. theohaldi and A. alho- 
annulatus were taken. 

An extensive search was made for larvae 
but the only ones found were Aedes alternans 
of varying sizes. No adult A, alternans were 
taken. 

P. C. Mtnter. 

Department of Zoology, 

University of Sydney. 

6 September 1950. 

Occurrence of Saponint in Spear-Lilies 

During the course of the past few years we 
have been carrying out a survey of Australian 
plants for the presence of saponins. Interest in 
saponins of the steroidal type has recently 
increased since it has been shown that they 
may serve as starting materials for the partial 
synthesis of some steroidal hormones and 
related compounds. 

Many plants encountered in our survey show 
promise in this regard. In particular two 
members of the family Amaryllidaceae sdb- 
family 2, Agavoideae (Rendle 1930), namely 
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Doryanthes excelsa Corr. and D. Palmeri W. 
Hill, gave, in both the roots and leaf bases, 
exceptionally good positive tests for saponin. 
Both of these plants are commonly referred to 
as Spear Lilies or Giant Lilies, growing along 
the eastern coastline, and are members of an 
exclusively Australian genus. Marker and co- 
workers (1943) have isolated steroidal saponins 
from some other members of this sub-family, 
e.g.. Agave americana, L. 

Isolation of the saponin from D. Palmeri and 
its chemical investigation have resulted in the 
isolation of two crystalline sapogenins, the 
detailed structures of which are currently being 
investigated. 

The saponin of D. excelsa is also under 
chemical examination together with those from 
certain other plants which gave tests indicative 
of the presence of steroidal saponins. Among 
the more promising of these are Cordylinc 
terminalis Kunth. and certain Dioscorea species. 

W. J. Dunstan, 

J. J. SiMER. 

Chemistry Department, 

Sydney Technical College. 

August 1950. 
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Air-borne Contamination from Animal 
Houses 

It is important to know whether the pre- 
cautions taken to prevent spread of infection 
from an animal house really are adequate. 
Direct contamination from contact, etc., can be 
tested by well-established techniques, but it is 
not so easy to determine what may happen to 
organisms that are disseminated into the air. 
We were faced with this difficulty in a newly- 
constructed experimental animal room at this 
Institute, and it was decided to test the 
point by using a harmless, distinctive fungus 
which produced large numbers of light, air- 
borne spores. Spicaria divaricata (Thom.) 
Gilman and Abbott was chosen, because it ful- 
filled these conditions, had not been found in 
preliminary surveys of the area, and grew 
rapidly at 37 "C. 

The Institute at present occupies a large 
army hut, raised on stumps, with the labora- 
tories above and the animal rooms beneath. 
These have impervious plaster walls and ceil- 
ings, windows (closed by louvres) on one side, 
and a ventilation shaft leading from the ceiling 
up through the building and above the roof 
topped by a ‘rotovenP. The shafts are care- 
fully sealed against leakage of air, and the 
intention is that air circulation in the rooms 
should be in through the door and windows and 
out up the shaft to the open sky above. 

The experiment commenced at noon on Satur- 
day when work in the experimental animal 


room was finished. While both door and 
windows were closed, spores were dispersed by 
agitating plate cultures on a shaker for ten 
minutes. Before leaving, the louvres of the 
windows were opened about one-fourth but the 
door was kept shut. The main building was not 
re-entered by the experimenter in order to 
avoid contaminating it. No one visited the 
animal room during the week-end, and only the 
caietaker and cleaners entered the laboratories 
above. 

From 8 to 9 a.m. on Monday morning, before 
any of the staff had arrived, two Czapek's agar 
plates weie exposed in each of five widely- 
dispersed rooms on the main floor. Further 
collections were made at 2 and 4 p.m. during 
a day of normal activity, in the course of which 
one member of the staff spent som time in 
the experimental animal room and subsequently 


worked in 

laboratory E. 

The 

cultures 

were 

incubated 

for thr*ee days, with the i 

esults 

showm in 

the table. 





Distanco from C 

olonies 

of S. divaricata 


ex])erimental 

8-9 

2-3 

4-5 

I.aboratory 

animal room 

a.m. 

p.m. 

p.m. 

A 

120 ft 

5 

0 

0 

B 

50 ft 

4 

0 

0 

C 

66 ft 

3 

0 

0 

D 

Partly above 

4 

1 

0 

E 

Partly above 

1 

12 

9 

Clearly, 

there had been 

escape of spores of 


K. dir'aricato during the week-end, and it seems 
evident that a worker brought additional spores 
out during Monday's activities. The purpose 
of this note, however, is not to discuss the 
extent of the dispersal nor the measures that 
are being taken to meet the situation revealed, 
but to call attention to a method of testing 
which is simple and sensitive and which it is 
hoped may be useful to other workers. 

R. E. Stewart. 

Queensland Institute of Medical 
Research, 

Brisbane. 

29 September 1950. 

Land Classification in Australia 

I refer to the article under the above title, by 
J. K. Taylor,* with particular reference to the 
notes concerning the work of the Queensland 
Bureau of Investigation. Mr. Taylor appears 
to have misunderstood the functions of the 
Bureau and its relationship to the other State 
departments. The Bureau is charged with the 
investigation and planned use of the land and 
water resources of the State and is composed 
of senior officers of all State departments con- 
cerned with land and water use, together with a 
staff of tw’o technical officers who carry out the 
field work. Where sufficient information about 
any area is available in any of the State depart- 
ment files, the Bureau takes action accordingly. 
Where insufficient information exists the 

♦This Journal, 12, J27, February 1 950. 
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Bureau asks its officers to carry out a broad 
preliminary survey of the area for the purpose 
of gauging the potentialities of the area in 
question. After this, If deemed necessary, it 
asks for a more detailed Investigation of the 
area or part thereof considered to require 
further investigation, and this detailed investi- 
gation is carried out by the department specially 
concerned. 

The Bureau frequently deals with problems of 
immediate importance in Government policy 
and information is therefore required urgently. 
Time is not available for detailed investigation 
of large areas, but with the assistance of aerial 
photographs and limited ground traverses it is 
possible for the Bureau field officers, who have 
a sound practical agricultural and pastoral 
background, to present a fairly reliable picture 
of the potentialities of the area under con- 
sideration. 

The first report of the field officers of the 
Bureau was made in October 1946, or just about 
five years ago. Since then, with never more 
than two officers in the field, an area of 
37,000,000 acres of Queensland has been classi- 
fied in sufficient detail for Government action, 
in addition to the publication of a Land Use 
Map of the State. When it is considered that 
the above acreage has included the South-west 
Channel Country of Queensland, the Queens- 
land-British Food Corporation farming areas 
and the Burdekin irrigation area, on the reports 
of which Government action has already been 
taken, it will be seen how valuable this work 
is to Queensland. The simple classification into 
"arable and non-arable’ land referred to by Mr. 
Taylor included some 250,000 acres of the 
Queensland-British Food Corporation’s interests 
made up largely of one soil group, with closely 
related soils, all of which are subject to similar 
cultural treatment. The amount of arable land 
was necessary Information for the Corporation, 
which has made very real use of the maps 
prepared by the Bureau. 

It should be mentioned that the maps have 
been drawn up for the immediate requirements 
of this State, but soil profile notes Including 
location, type, and complete chemical and 
mechanical analyses coupled with associated 
vegetation are on the Bureau files and are 
available for more detailed mapping according 
to academic standards, if desired. It is not the 
intention of the Bureau officers to name any 
specific soil type, as it is considered that this 
should be the province of those (probably the 
State Department of Agriculture teams) who 
are charged with the detailed surveys of the 
soils of the particular areas. 

P. J. Skerman, 

Agricultural Resources Officer. 
Bureau of Investigation, 

Dept, of Public Lands, 

Brisbane. 

5 September 1960. 


The Zoogeography of the Diptera 

In my recent paper (This Journal, 1^, 161) 
I expressed doubt whether anyone knew where 
Hermetia illucens Latr. came from. Professor 
T. Harvey Johnston, out of his vast fund of 
knpwledge, has been good enough to give me 
the answer. It was introduced in decomposing 
prickly pear in the course of the work on the 
biological control of that pest (Johnston, T. H.: 
Q’land Agric, J., id, 67 (1921); i7, 239 (1922); 
Rpt. Aust. Ass. Adv. ScL, id, 380 (1924)). 

I. M. Mackerras. 
Queensland Institute of Medical 
Research. 

22 September 1950. 


Views 


Removal of Metal Ions from Solution 

We hasten to comment on a letter* by Dr. 
D. P. Mellor entitled *A Possible Method for the 
Removal of Trace Elements from Solutions’ 
(This Journal, 12 y 183) which, owing to delay 
in publication of the April issue of the Journal, 
has only just come to our notice. For many 
months past we have been engaged, among 
other studies, with the synthesis of relatively 
insoluble substances with giant molecules con- 
taining many chelate groups which might well 
be expected to bind certain metallic cations 
very firmly indeed, and thus be capable of 
removing them completely from solution. This 
work was conceived and commenced by us in 
1949 in an endeavour to find an adequate 
solution to the difficult problem in bacterial 
nutrition studies of preparing metal-free media 
— a problem posed for us by a member of the 
Department of Bacteriology of this University. 

Dr. Mellor states: Tt might not be feasible 
to polymerize 8-hydroxyquinoline itself to form 
a suitable ion-exchanging resin, but there are 
possibly other organic reagents capable not 
only of forming very stable metal complexes 
but also of being suitably polymerized’. We 
are at a loss to understand what he means by 
polymerizing 8-hydroxyquinoUne. Most chemists 
would agree that it cannot be polymerized. It 
could, of course, be incorporated as a starting 
material in resins of the phenol-formaldehyde 
type, and such resins might have some value. 
In such resins, however, most of the 6- and 7- 
positions of each quinoline residue would be 
blocked by substituted benzyl groups, and such 
blocking could interfere with the co-ordinating 
capacity of the 8-hydroxyquinoline residue. It 
should also be remembered that the metallic 
cations whose elimination from solution is 
sought are rarely univalent, and combine with 
more than one bidentate chelate molecule of 
8-hydroxyquinoline type when forming stable 


* The absence of the sub-title, ‘Views’, above this 
letter was an editorial omission (Ed., A.J.S.). 
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complexeB. For complex formation of the usual 
type it would be necessary for the metal atoms 
to function as cross-links between the chains in 
which the 8-hydroxyauinoline residues are 
incorporated. 

In our own approach to the problem we have 
sought to prepare not so much ion-exchange 
resins as giant-molecular, metal-ion binding 
substances which would hold combined metal 
ions so firmly as to be incapable of easy 
regeneration. We have pursued two main lines 
of attack which can be illustrated by mention- 
ing two examples. The first, which we con- 
sider the more promising, aims at the prepara- 
tion of a giant linear molecules with repeated 
quadridentate chelate units obtained by such a 
method as the condensation of 4;4'dihydroxy- 
3 : S'-dialdehydo-diphenylmethane with ethylene 
diamine. In the second method some such sub- 
stance as 2-hydroxy-3-methoxy-5-aminomethyl- 
benzaldehyde is induced to condense with itself 
to a high-molecular-weight substance whose 
molecules contain the repeated bidentate o- 
liydroxy-benzylidene-amino chelate group. Sub- 
stances of this type, again, would require com- 
bining metal atoms to function as cross-links 
between chains. 

We have also been concerned to produce 
•double-ended’ bis-bidentate chelate compounds, 
such as 8:8'-dihydroxy-5:5'-biquinolyl, combina- 
tion of which with multivalent metallic ions 
should lead to formation of relatively insoluble 
substances whose giant molecules are held 
together by the metal atoms as essential links 
in the chain. 

The results of all these studies will be pub- 
lished later in the usually accepted way when 
the researches are complete. 

F. P. Dw’YKK, 
Naida S. Gill, 

E. C. Gyarfas, 
Francis Lions. 

Department of Chemistry, 

The University of Sydney. 

September 1950. 


There are a number of different ways besides 
precipitation in which metal ions in solution 
may be deactivated. They may be made to 
combine with a soluble ion -exchanger such as 
ethylenediamine tetra-acetic acid, a substance 
that is now being used industrially* for deacti- 
vating heavy metal and alkaline earth ions 
(Zussman, 1949). 

Another method is that outlined above by 
Dr. Dwyer and his collaborators, namely, to use 
relatively insoluble substances with giant mole- 
cules containing many chelate groups able to 
combine with metal ions so firmly as to be 
incapable of easy regeneration. Relatively 
insoluble substances of this kind would, if used 


• Under the name ‘sequestrene*. 


in absorbing columns, be likely to suffer from 
the same disadvantages as a column of 8- 
hydroxyquinoline (Erlenmeyer and Dahn, 1939; 
Meinhard, 1949). A third method is to use 
synthetic ion-exchanging lesins whose open, 
sponge-like structure endows them with high 
exchange capacity. For most effective function- 
ing, a lesin of this kind must be extremely 
insoluble (Bauman, 1949), and if it is to be 
used in a cyclical process the resin must also 
be capable of regeneration. It was with this 
type of substance only that the suggestion made 
in my former letter was concerned. Admittedly 
the term polymerize was used loosely in that 
communication. As surmized by Dwyer et al., 
it was intended to indicate the incorporation of 
substances like 8-hydroxyquinoline in resins of 
the phenol-formaldehyde type. Using 8^1 vdroxy- 
quinoline, I have made attempts to do tliis, but 
without success. 

It is not essential, as Dwyer et al., imply, 
that a bivalent metal ion should combine with 
more than one bidentate chelate molecule. There 
is no reason why four-covalent copper, for 
example, should not combine with one bidentate 
chelate and two water molecules. Some experi- 
ments by L. E. Maley (unpublished) suggest 
that coppei- can be attached to a resin by less 
than four of its covalent bonds. The blocking 
of the 5- and 7- positions of each quinoline 
residue by substituted benzyl groups in the 
kind of lesin proposed w’ould not therefore 
necessarily prevent the binding of copper atoms. 
Cerlainly attachment of a copper atom to a 
resin by four bonds would bind it more firmly. 
Though there is as yet no direct evidence on the 
point, it seems probable that copper atoms are 
bound to resins now' in common use by chelate 
rings engaging at least two of the metal atom’s 
four possible bonds. 

The astonishingly cleaj-cut .separations of 
rare earths brought about with synthetic resins 
(Tompkins, Khyrn and Cohn, 1947) were 
achieved mainly by rnaikedly increasing the 
separation factor by the use of external com- 
plexing agents such as ammonium citrate. For 
some purposes, it would seem worthwhile to 
try to make the resin itself more selective. 

In order to deactivate one species of metal ion 
in the presence of large amounts of other ionic 
species — for example, to remove silver from sea- 
w'ater or traces of copper from magnesium 
sulphate — a resin would need to be not only 
selective but capable of combining with 
extremely small amounts of the trace metals. 

There is nothing new in the use of synthetic 
resins for recovering traces of metals from 
solutions (Sussrnan and Nachod, 1949). It was 
the main purpose of my recent letter to suggest 
that resins, more selective and more effective* 

* In the sense of their being able to reduce con- 
centrations of trace metals to still lower values. 
To test the efficacy of resins at such low concen- 
trations would probably require the use of radio- 
active tracer atoms. 
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than those in present use, might be made by 
incorporating within their structures chelate- 
ring-forming groups known to be highly selec- 
tive, which, from stability-constant measure- 
ments, would be expected to bind metal ions 
firmly. It might be difficult to regenerate this 
kind of resin since, to do so, would require still 
more powerful complex-forming substances. 

Should it prove practicable to make such 
highly selective resins, their inability to be 
regenerated need cause no serious disadvantage 
where their use is restricted to the purification 
of small amounts of solution or to the recovery 
of sufficiently valuable trace metals. 

D. P. Met.lok. 

Department of Chemistry, 

The University of Sydney. 

September 1960. 
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Reviews 


Biochemistry 

Vitamin Methods. Volume I. Edited by Paul 
Gyorgy. (New York; Academic Press, 1950. 
571 + viii pp., 19 text-figs., 27 tables. 
6" X 9".) Price, $10.00. 

Substances classed as vitamins include a wide 
variety of compounds. As essential constituents 
of the diet, methods for their estimation are of 
considerable practical importance as well as of 
scientific interest. These methods are almost as 
varied as the compounds to be determined. They 
range from precise optical measurements to 
rather crude observations on animals. Dlffi 
culties are often increased by the small quan- 
tities of material available for analysis, and by 
complex and unsatisfactory methods of sepaja- 
tion from the materials in which they occur. 
There is thus ample scope for the treatise on 
methods of determining vitamins which Paul 
Gyorgy has undertaken to edit. The work i.- 
in two volumes, of which the first is now avail- 
able. This volume deals with physical, chemi- 
cal, microchemical, mici obiological methods. It 
Includes a brief discussion of the principles of 
colorimetry, photometry and fluorimetry, in 
which a few representative optical instrumenis 
are described in detail. Seven authors, includ- 
ing editor, contribute the different sections 
of this volume. 


The several types of method are dealt with 
at length in connexion with the particular vita- 
mins for which they have been found suitable. 
Where necessary the principles of methods used 
are discussed, although this treatment involves 
some overlap of the section on physical methods 
and that on the principles of optical methods. 
For most of the methods considered, all the 
details necessary for carrying out the estima- 
tions are given. 

Methods classed as chemical are more 
generally applicable. They exist for most of the 
vitamins, although more specialized methods 
are often more convenient. For example, certain 
vitamins have optical properties which can 
readily be measured, or their effect on the 
growth of some easily cultured organisms may 
be easy to measure. Indeed, their effect on 
selected living organisms is at present the only 
means of detecting some of the more recently 
discovered vitamins. As enzymes were, in the 
early days of investigating them, so these vita- 
mins are recognized only by their effects. 

The section on microchemical methods is 
more general than the others. In it there is a 
description of methods for the measurement, 
titration and colorimetry of volumes of speci- 
men of only a few cubic millimetres. The 
vitamins considered are vitamin A and its pro- 
vitamins, ascorbic acid, and riboflavin. Micro 
methods for the determination of phosphatase, 
iron and protein are described also, although 
the leason for their inclusion is not apparent. 

Each section has its own comprehensive list 
ot references. In addition there is a complete 
general author index and a subject index. The 
book is very well produced. It should prove 
invaluable to all workers concerned with the 
investigation of vitamins. The appearance of 
the second volume will be awaited with interest. 

H. S. Halc’ro Wardi.aw. 

Botany 

Veoetable Gi mb and Resins. By F. N. Howes. 

Plant Science Books, Volume 20. (Waltham : 

Chronica Botanica; Melbourne: N. H. 

Seward, 1949. 188 pp., 39 text-figs. 

X lOi".) Price, $6.00. 

The purpose of a book of this kind should 
be to bring together the history, origin, geo- 
graphical distribution, composition, and uses 
of a group of substances in such a way that it 
will be at once an authentic record and a 
reference book for all who are interested. 
Special attention should be paid to the needs 
of handlers of the substances, and especially 
of research workers in the particular field. 

The author has only partly succeeded in this 
objective. In a number of cases he has written 
first-class accounts of the collection, prepara- 
tion for commerce, and uses of vegetable gums 
and resins. When it is realized that most of 
the relevant scattered literature of three- 
quarters of a century has been summarized in 
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a volume of 188 pages, the courage of the 
author in undertaking the task is evident. A 
very good overall picture has been placed 
before the general reader. 

In his capacity as a botanist, Howes has 
done an excellent job. He has provided the 
merchant and trader, the chemist and tech- 
nologist, with authentic information regarding 
the botanical sources of natural gums and 
resins. Only those who handle plant products, 
commercial or otherwise, are able to appreciate 
the satisfaction and peace of mind resulting 
from confidence in botanical diagnoses. 

It is when he deals with the chemical and 
technological aspects of gums and resins that 
the weaknesses appear. Without some first- 
hand knowledge it is difficult for an author to 
interpret the results of others who work in 
specialized fields. Extracts and quotations 
from the literature are numerous, and always 
fully acknowledged, but the conclusions drawn 
are often vague and of little value. 

Thus the quotation on pages 91 and 92 dealing 
with ‘copal type synthetic resins’ is difficult for 
the general reader to follow, while the tech- 
nologist would prefer to study the original 
article. On the other hand, some definition of 
‘run’ and ‘bloom’, as applied to varnishes, 
might well have been given for the bemefit of 
the general reader. 

The statement in the introductory paragraph 
dealing with resins — ‘they . . . usually dissolve 
readily in alcohol, ether, carbon bisulphide and 
certain other solvents’ — is ambiguous, since 
very few natural resins are completely soluble 
in more than one or two organic solvents with- 
out previous treatment. 

A description of gum chicle, used so largely 
in chewing-gum manufacture, may have been 
omitted deliberately; but the fact that this 
plant product consists partly of a gum warrants 
its inclusion. 

The bibliography is comprehensive and, in 
general, a credit to the author. Probably the 
most authoritative up-to-date account of Kauri 
resin, however. Kauri Resin in Varnishes, 
Lacquers and Paints, by J. R. Hosking, issued 
by the Research Association of British Paint, 
Colour and Varnish Manufacturers, England, 
should not have been overlooked. 

The table of contents, indices and biblio- 
graphy are well set out; the former rather 
comprehensively for a book of 18S pages, but 
nevertheless excellent for quick reference. As 
might have been expected from the publishers, 
the format and printing of the book are good 
and typographical errors almost nil. The 
price is perhaps not excessive in the United 
States or the United Kingdom, but would cer- 
tainly be rather high in Australia. 

To sum up, from the title one would have 
expected a first-hand treatment of the subject. 
Written in collaboration with a chemist or 
technologist specializing in gums and resins. 


the result would probably have been a standard 
text-book. As it stands, a Kew bulletin, 
embracing botanical information and the 
gathering of gums and resins, together with the 
bibliography, should have satisfied the author 
and would have satisfied his readers. 

F. R. Morrison. 


Chemistry 

PjiYSK'Ai. Methods in Chemk^ve An.m.ysis. 
Volume I. Edited by Walter G. Berl. (New 
York: Academic Press, 1950. 664 pp., 

numerous text-figs., 11 tables. 6U' x 9.V'.) 
Price, 112.00. 

As a collection of monographs on a number 
of physical methods used in chemistry, this 
book has considerable merit, but as a volume 
on the application of physical methods in 
chemical analysis it does not fulfil its inten- 
tions. 

The conception of such a book is admirable 
and most of the contiibutors are authorities on 
their subjects, but few of the contributions give 
more than a restidcted discussion of the ana- 
lytical applications. The various chapters are 
quite uncoordinated and the use of two or 
moie methods in conjunction is not even 
mentioned. This independence leads to repeti- 
tion of the same material in different parts of 
the book. For instance, the table of /3-filters 
for X-rays is given on pages 21 and 114; com- 
mercial X-ray diffraction equipment is described 
at length in Chapters 2 and 3; low-angle X-ray 
scattering is discussed twice (pages 69-74 and 
pages 157-161). 

Considering the chapters independently and 
without emphasis on the title of the whole 
volume reveals a number of valuable reviews. 
The chapters on infra-red spectroscopy (H. H. 
Nielsen and R. A. Oetjen), Roman spectroscopy 
(J. H. Hibben), electron microscopy (R. D. 
Heidenreich) and mass spectroscopy (H. W. 
Washburn) are excellent. There are other 
chapteis on X-ray and 7-iay absorption. X-ray 
diffraction, election diffraction, spectrophoto- 
metry and colorimetry, emission spectrography, 
polariscopic and polarimetric examination in 
transmitted light and refractive index measure- 
ment. This first volume is concerned mainly 
with those phenomena which involve the inter- 
action of radiation with matter. The second 
volume will be concerned with a more mis- 
cellaneous collection of analytical methods. 

It is surprising to find in the chapter on 
spectrophotometry and colorimetiy (W. R. 
Brode) a quite serious suggestion (page 198), 
at the expense of dimensional rigour, that wave 
number should be expressed as waves per 100 
cm. or cm'^. In the same cliapter one finds a 
diagram of six absorption spectra (Fig. 7, page 
205) without a clue as to their identity either 
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in the caption or in the text; and the colour of 
a black body at 2800 ®K at the centroid of the 
I.C.I. chromaticity diagram (Fig. 47, page 249). 
Numerous minor errors attributable to in- 
adequate proof-reading are evident; for example, 
seven names among those whose work is known 
to the reviewer are mis-spelt. 

This book will undoubtedly have a wide circu- 
lation and will indeed be valuable; it will, how- 
ever, leave those who read it on its title some- 
what disappointed. 

A. L. Ct. Reks. 


Ecology 

Adai'tation and Okigin in Hit: Plant Wokld. 
The Role of Envii'oninent in Evolution. By 
F. E. Clements, E. V. Martin and F. L. 
Long. (Waltham, Massachusetts: Chronica 
Rotanica; Melbourne: N. H. Seward, 1950. 
332 pp., 85 plates, 47 tables, 7 text-figs., 21 
graphs. 6'' x 9^'. ) Price, $6.00. 

One would have liked to hail this book — the 
last written by one of the best-known of 
twentieth-century ecologists — as a magnum 
opus, a masterpiece, a fitting crown to a life- 
time’s work: but it is an irritating book, an 
exasperating book, and in the main a dis- 
appointing book, strongly suggesting the moun- 
tain which laboured to bring forth a mouse. 

During the period from 1905 to 1945 a team 
under the leadership of Dr, Clements and the 
auspices of the Carnegie Institution had set up 
a number of experimental gardens in Colorado 
and California, with the purpose of studying 
the changes induced in plants by differences in 
natural environments. It was intended to 
publish the results in a series of four volumes, 
of which the first appeared in 1939 and dealt 
with work in coastal dunes. In 1945, when 
the material for the second and third volumes 
was almost ready. Dr. Clements and one of his 
principal collaborators, Dr. Long, died; the 
material was accordingly assembled and edited 
by Mrs. Clements for publication as a single 
book. 

The first part of the book deals with work in 
California, where the gardens had facilities for 
keeping plants under different conditions of 
water supply, soil type, mineral nutrition, light 
intensity and length of day. Observations 
were made on the growth rate, transpiration 
rate and stomatal distribution of a wide variety 
of species under these conditions, as well as 
on changes in their habit and time of flowering. 
The second part is concerned with work in 
Colorado, where gardens were maintained at 
three altitudes (6,000 feet, 8,000 feet and 12,000 
feet), and in each some variation in environ- 
mental factors was possible. Observations of 
the same type as those in California were 
made in Colorado, many species being trans- 
planteifl between the various environments 
under study. 


The major part of the results recorded are 
of a rather pedestrian type, often serving 
merely to confirm facts already generally 
known; the environmental factors were often 
not separated sufficiently to justify far-reaching 
conclusions. Perhaps the most interesting 
results are those in which the characteristics 
of closely-related species are shown to be inter- 
convertible under suitable environmental con- 
ditions. One would like to know whether there 
were any sterility barriers between these 
species, and whether the physiology and 
viability of the morphologically similar forms 
differed. 

The authors appear to take a rather 
Lamarckian view of the evolutionary process, 
regarding it as consisting first in adaptation 
(which to them means any plastic modification 
of the individual induced by the environment), 
and then in the ‘fixation’ of these ‘adapted’ 
characters. At one point they even make the 
startling statements that ‘mutants are pro- 
duced by direct factors operating through the 
nutrition stream to the different organs’ (p. 
171): but a close search revealed no evidence 
in support of this. 

The book is marred throughout by the lack 
of many details concerning the methods of 
work and the results obtained, which the reader 
needs in order properly to evaluate the con- 
clusions drawn. It is also marred by an 
obscure and often ambiguous style, making 
much use of words specially invented where 
existing words or phrases would be quite 
adequate; e.g., *ece’ for ‘environment’; ‘ecesis’ 
or ‘ecogenesis’ for ‘adaptation’; ‘holard’ for 
‘soil water content’; ‘specient’ for ‘individual’. 

The work is profusely illustrated with 
plates of high quality, two in colour. Graphs 
and most tables are relegated to the ends of 
the two main sections, and the tables are repro- 
duced in facsimile typescript — a surprising 
feature in a book on whose production a great 
deal of expense has clearly been lavished. In 
the numbering of the tables, Nos. 1 to 13 have 
unfortunately been duplicated. An Index to 
plant names is provided, but in the Addendum 
to this index the majority of the entries seem 
to be wrong. A very Incomplete list of refer- 
ences is also included. 

D. W. Goodali.. 


Embryology 

An Introduotion to Vehtebrate Embryology. 
Second Edition. By H. L. Wieman. (New 
York: McGraw-Hill, 1949. 412 + x pp., 

247 text-figs. 6" x 9".) Price, $6.00. 

In his preface the author states that he has 
aimed at producing a text which premedical 
students can use to advantage; it is not directly 
concerned with the needs of the general student. 
To be perfectly fair to the author, the book 
should be reviewed from the angle of pre- 
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medical requirements, but the reviewer is not 
completely clear as to the meaning of this 
phrase in American universities. Perhaps it 
signifies ‘at the anatomy school level’. If this 
is the case, then the book definitely succeeds 
in its purpose. 

If, on the other hand, the general reader 
expects to find in this — at last — a really good 
general work on vertebrate embryology, then 
he will be disappointed. Such a book — although 
badly needed — has not yet been written. Once 
again though, this is not fair to the author, 
whose aim has been a specialized one. 

After two short chapters dealing respectively 
with development in general, and the cellular 
basis of development, there follows a com- 
pressed description of the early embryology of 
the frog. It was an agreeable surprise to find 
an account of the experimental embryology of 
the Amphibia; for some reason many American 
authors appear to avoid this and stick to the 
old factual account of frog development with- 
out any reference to the dynamical aspect as 
revealed by the work of Spemann, Vogt, 
Goerttler, and their successors. 

It is to be regretted that Wieman has rele- 
gated this aspect of Amphibian development to 
an Appendix instead of incorporating it in the 
chapter on the frog as part of the general 
Jescription of gastrulation. The latter, never 
easy for students to understand, is made much 
more intelligible when treated from the view- 
point of presumptive areas, and the movement 
and final location of these during gastrulation. 

The following five chapters are devoted to 
the embryology of the chick. These are well 
done, especially those on the nervous system 
and sense organs, and the circulatory system; 
but here, too, data on experimental work are 
put into the Appendix. The style of writing 
in these chapters, as elsewhere, is rather terse, 
but the author more than makes up for this 
by frequent reference to physiological and bio- 
chemical aspects of development, such as are 
not usually found in the average text-book. 

The chapter on the intra-uterine development 
of mammals is rather disappointing in that it 
could have included more information on the 
structure, functioning and fate of the placenta. 
This is a fault that it has in common with most 
\ext-books of vertebrate embryology. 

The final four chapters, occupying almost 
aalf of the entire book, are concerned with 
the development of the pig and of man. and 
are easily the best; they contain much new 
material on the early development of the 
human embryo and on prenatal human growth. 
Teachers of advanced vertebrate embryology 
will find these chapters very useful. 

The prospectus on the dust jacket mentions 
a section on Amphioxus, but there is no trace 
of this in the text; perhaps it has been 
eliminated from the second edition. In general, 
the book is good without being outstanding; 


perhaps, in view of the author’s definitely 
stated purpose in the Preface, he did not mean 
it to be so. 

One very good feature is the large number 
of original illustrations. This is a refreshing 
change from the usual text-book practice of 
borrowing illustrations from other authors, 
with the consequent risk of borrowing their 
mistakes as well. 

A. N. COLEFAX. 


Entomology 

The SiPJioxArTKKA oi (^vn.vda. By G. P. 
Holland. (Canada: Department of Agri- 
cultuie. Division of Entomology^ ‘Publica- 
tion 817, Tech. Bulletin 70, 1040. 300 pp., 

350 text-figs, in 42 plates; 44 maps. 
Oi" X 95".) Oblainal)le from the King’s 
Printer and Controller of Stationery. 
Ottawa. 

This comprehensive publication contains all 
that is known about fleas in Canada. The 
authors presents his data in every possible way 
which makes for easy reference from all impor- 
tant angk's, identification, host i-elationships, 
and species distribution. Such contributions 
to the study of fauna on a regional basis are 
always welcome additions to biological science 
both within and outside the country of origin. 
The special efforts required from both authors 
and sponsoring bodies should be fully 
recognized. f 

Da\’ii) J. Lee. 


Mathematics 

Methods of Mathematical Physics. By Harold 
Jeffreys and Bertha Swirles Jeffreys. Second 
edition. (Cambridge: University Press, 1950. 
708 pp. 7" X 10|".) English price, £4. is. 
The first edition of this important work by 
Professor and Mrs. Harold Jeffreys was reviewed 
in This Journal, .9, 222 (1947). In spite of the 
speed with which the second edition has 
followed the first, the authors have made a 
number of significant changes. 

The treatment of relaxation methods has been 
extended to the point of providing an adequate 
introduction to special works on the subject. 
The chapter on multiple integrals has been 
almost completely re-written, and important 
changes have been made in the chapteis on 
Functions of a Complex Variable and on Con- 
tour Integration and Bromwich’s Integral. A 
section on block matrices has been added to the 
chapter on Matrices. In a number of places, 
proofs have been shortened or generalized. 

The earlier edition of this w^ork has been 
referred to by one reviewer as containing ‘what 
every young man should know’. 

K. E. Buixen. 
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Nuclear Science 

Elementary Pile Theory. By Harry Soodak 
and Edward C. Campbell. (New York: 
John Wiley, 1950. 71 pp., 21 text-figs. 

5i" X Sh".) Price, $2.50. 

In the small compass of seventy-one pages the 
book gives some account of the life history of 
fast fission neutrons as related to the operation 
of homogeneous nuclear reactors. The first 
quarter of the volume is devoted to a pre- 
liminary resume of the slowing down of 
neutrons, the second quarter to an exposition of 
diffusion theory; the results obtained being 
then applied to the chain reacting pile in the 
remaining half of the volume. The use of 
reflectors and the importance of delayed 
neutrons in the control of reactors are dis- 
cussed. 

While for the most part this is an easily 
digested book, in which an adequate descriptive 
treatment generally accompanies the mathe- 
matical development, there are a few passages 
where less cursory explanatory remarks would 
enhance the value of the work to the wider 
range of scientists and engineers who have 
some interest in nuclear reactors. 

The reviewer feels that the major short- 
coming of this useful, if slender, volume is to 
be found not in its contents but in its price. 
The cost per page at the Australian retail price 
is just double that paid on the average for a 
number of British and American text-books in 
recent months. 

J. C. Bower. 


Phenomena 

Phenomena, Atoms and Molecules. By Irving 
Langmuir. (New York: Philosophical 
Library, 1950. 436 pp., 43 text-figs., 55 

tables. 6" x 9i".) Price, $10.00. 

After forty years of scientific work in which 
he has published more than two hundred papers, 
Langmuir has produced his first book. Its title 
might lead one to expect that Langmuir has 
attempted an integration of his scientific 
experience. Instead, one finds reprinted a selec- 
tion of 20 of his papers and lectures covering 
a range of subjects almost as wide as his 
interests and with but a short introduction to 
give the publication some coherence. 

Several of the papers already well known. 
He places first ‘Science, Common Sense and 
Decency', originally published in Science in 
1943. Many will remember his definitions of 
‘convergent’ and ‘divergent’ phenomena, the 
predictable and the unpredictable, and his 
timely warning that the frequent occurrence of 
the latter in human affairs may impose a severe 
limitation to the social sciences. It is interest- 
ing t# read in his Introduction that he con- 
siders that the detailed phenomena of meteor- 


ology are determined by probabilities and are 
not subject to the definite relation of cause and 
effect. 

The second and third papers are concerned 
with the administration of science in the U.S.A. 
and the U.S.S.R. Writing in 1945, Langmuir 
criticized the tendency in America to ‘put into 
our democracy some of the worst features of 
communism — while in Russia they are frankly 
incorporating the best features of our capitalist 
system’. In particular he referred to incentives. 
His optimistic view of the future of science in 
the U.S.S.R. is modified in the Introduction. 
He quotes the Lysenko case as an indication 
that, following the advent of the atom bomb, 
the attitude of the Russian Government to 
science has hardened and that in future scien- 
tists will be more subject to political control 
and encouraged less in purely fundamental 
woik. 

Langmuir’s scientific work as represented by 
the remaining chapters gives us a picture of the 
scientist. His main incentive, and unquench- 
able curiosity concerning physical phenomena, 
is well brought out in a chapter which tells the 
fascinating story of his early work at the 
G.E.C. laboratory. In several of the papers we 
see him as a careful and observant experi- 
menter. In his theoretical papers we see the 
directness and vigour of his argument. Much 
tliat was speculative when written up to thirty- 
five years ago is stimulating when read today. 
But perhaps the most interesting of his charac- 
teristics, remarkable in one who has contributed 
so much on the fundamental level, is his ability 
to recognize practical applications of his dis- 
coveries and to play an important part in apply- 
ing them. The studies of gas reactions at low 
pressures, the experimental and theoretical 
work on the adsorption of gases on solids, the 
discovery of atomic hydrogen, the studies of 
insoluble films on watei* surfaces, are among 
the works of Langmuir the scientist. The 
inyentor Langmuir has given us the gas-filled 
lamp and the hydrogen arc. 

The subjects which are covered in this volume 
are many and varied. Few will be interested in 
all of them, but many will welcome an oppor- 
tunity to dip here and there. Although it con- 
tains no material printed for the first time, the 
book adds to the stature of the author in so far 
as it illustrates the breadth of his interests and 
the bulk and quality of his scientific achieve- 
ment. Any doubt on this score is allayed by the 
classified list of his publications which appears 
at the end of the volume. 

The volume suffers from several blemishes in 
its production. There is evidence of careless 
proof-reading: the page headings on one chapter 
are persistently mis-spelt, one diagram and two 
equations are printed upside down. The format 
is unimpressive and the paper poorer than one 
would expect in a book priced at ten dollars. 

W. E. Ewers. 
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Philosophy of Science 

Scientific Autobiography and Other Papers. 
By Max Planck. Translated from German 
by Frank Gaynor. (New York: Philo- 
sophical Library, 1949. 192 pp., 1 photo. 
5" X 8".) Price, $3.76. 

This translation of Planck’s scientific auto- 
biography includes the memorial address by 
Mak V. Laue delivered on 7 October 1947 at 
Planck's funeral in Gbttingen. Laue gives a 
very short sketch of Planck's long and event- 
ful life, of the wide recognition his work has 
eventually found, and of his pupils’ great 
affection for and gratitude to him. 

Quite apart from the general cultural and 
the specially historical interest of this bio- 
graphy, it is important as first-hand infor- 
mation about the motives that Induced Planck 
to choose theoretical physics as a subject of 
study at a time when this was quite unusual, 
and when it was not even a university subject. 
The causes of scientific progress form a much- 
debated topic today, and an authentic account 
of the factual development of a great scien- 
tist’s ideas leading to indisputable advance in 
science are an invaluable source of information. 
Planck’s main goal in physics, the search for 
universally valid laws of nature, is in accord- 
ance with his whole philosophy. In this auto- 
biography, as well as in all other publications 
on the philosophy of science, he emphasized 
that this was his aim, and that he presupposed 
the existence of the ‘external world’ as of 
‘something independent of ourselves, something 
absolute’. That he looked for the laws holding 
for this absolute, leaves no doubt that his 
physics and his philosophy were based on 
Kantian ideas, partly — it is true — as seen by 
Helmholtz, 

Planck’s interest was first centred round 
the first law of thermodynamics, for the very 
reason that he saw in this law ‘absolute 
validity independent of man’. He explicitly 
stressed that this search for the absolute 
should not be misinterpreted as preventing 
him from full agreement with, and appreciation 
of, the theory of relativity, whose great import- 
ance he was one of the first to r€HJOgnize. 
Proceeding to the strict definition of ‘natural’ 
processes (today they are called ‘irreversible’) 
he carried out investigations on the Entropy 
which provided the basis for his thesis (for 
the degree of D.Phil,). As we now know, they 
led to fundamental results; but at that time 
there was no recognition for the young physi- 
cist: Kirchhoff rebuked the paper, and Helm- 
holtz did not even read it. Yet Planck con- 
tinued his studies of the entropy in spite of all 
disappointing experiences. This was not the 
only time that Planck’s ideas were not readily 
accepted by his fellow physicists, for whom he, 
the theoretician, was a type sui generis and 
more or less superfluous. He remarked that 
he could never find general recognition for 
new scientific findings, even when he had 
perfectly conclusive proofs for them, as long 


as these proofs were only theoretical ones. 
You do not convince your opponents; they 
have to die out gradually, and the next genera- 
tion will be familiar with the new ideas, as 
they have grown up with them. 

How Planck arrived at his epoch-making 
discovery and how he formulated the radiation 
law is told with special emphasis on the 
starting point, when he undertook to derive 
all properties of the spectrum of heat radiation 
from the temperature only. He was interested 
in, and attracted by, the universality of this 
radiation. The radiation law, enunciated on 
19 October 1900, was arrived at only by a 
‘semi-empirical’ approach. The theoretically 
deduced formula was presented at the historical 
meeting of the Deutsche Physikalische Gesell- 
schaft on 14 December 1900. Planck tells of 
these so revolutionary results in the unassum- 
ing, clear, and simple way which we liked so 
much in his lectures, and which characterizes 
all his writings. Reading his autobiography 
hardly anyone would suspect that his dis- 
covery of the atomistic structure of energy, 
governed by the universal constant h. became 
the basis of all research in physics in our 
century. 

After refeiring to his frequently stimulating 
correspondence with fellow scientists, Planck 
devoted an all too brief passage to his activities 
in the borderland of physics and philosophy; 
but there is compensation for this — the four 
essays which form the last part of this volume 
give at least a general idea of Planck’s phil- 
osophy of science. These papers — 1. Phantom 
Problems in Science; 2. The Meaning and 
Limits of Exact Science; 3. The Concept of 
Causality in Physics; 4. Religion and Natural 
Science — though partly well known, may be 
read and re-read with pleasure and to the 
greatest advantage of those interested in the 
philosophy of science. 

The translation is very free, though on the 
whole quite satisfactory where matters con- 
cerning physics are treated. Where philo- 
sophical terms or expressions covering personal 
experiences are used, however, the meaning 
of the English does not always correspond to 
the meaning of the German original. Never- 
theless, these imperfections should not prevent 
anyone from reading a most interesting and 
valuable book. 

Ilse Rosenthai.-Schnp:tder. 


Physics 

The CHARAOTEiMSTicfs OF Et.ectrical Discharges 
IN Magnetic Pieeds. Edited by A. Guthrie 
and K. R. Wakerling. National Nuclear 
Energy Series, Division 1, Volume 5. (New 
York: McGraw-Hill, 1949. 376 pp., numerous 
text-figs, and tables. 6" x 9i".) Price, $3.50. 

This volume is part of the series, in the 
course of publication, which constitutes a 
record of the research work carried out during 
the last world war under the Manhattan Project 
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and the Atomic Energy Commission of the 
United States. 

It Bummarizee the researches made in thie 
Radiation Laboratory of the University of Cali- 
fornia, under the direction of the Australian 
physicist Professor H. S. W. Massey, for the 
purpose of improving the operation of the 
electromagnetic separation plant at Oak Ridge. 
Over half of the book is devoted to the work 
of members of a British team (which included 
another Australian, E. H. S. Burhop). 

In Chapter 1, D. Bohm gives a qualitative 
description of the arc plasma in a magnetic 
field. The conclusion of greatest interest which 
is mentioned is that random perturbations of 
the medium are constantly occurring. The 
author states that: 

In an unpublished study of the dynamic 
behaviour of plasma in a magnetic field it 
was found that any system of plasma fiow 
that is directed, ... is unstable. If, for 
example, a small plasma oscillation should 
get started by chance, it has been shown that 
it will grow in amplitude with time. 

It may be added that no reference whatever is 
made to very similar theoretical conclusions 
which were published in Nature* some fourteen 
months before this book appeared. 

In Chapter 2, Bohm, Burhop and Massey dis- 
cuss the use of probes for studying a plasma in 
a strong magnetic field. The principal con- 
clusion at which they arrive is that the ordinary 
Langmuir theory is inapplicable and that the 
electron currents to a probe in a strong mag- 
netic field depend largely on a process of 
diffusion which depends oh the plasma oscilla- 
tions present; this is styled ‘drain-diffusion'. 

Chapters 4 and 6 are concerned respectively 
with theoretical and experimental investiga- 
tions of the minimum pressure required for 
stable operation of an arc ; Chapters 6 and 7 
are devoted to experimental studies of the 
ionization and dissociation by electrons of 
uranium tetrachloride and uranium hexa- 
fiuoride. 

The very long Chapter 9 contains an extensive 
study of the arc plasma by Bohm, Burhop, 
Massey and Williams. This includes a good 
deal of information on the electrical fiuctuations 
observed by means of a cathode-ray oscillo- 
graph over frequencies ranging from some 
hundred to one million cycles per second. 

In Chapter 10, W. E* Parkins discusses 
experimental arrangements for ionizing a vapour 
by means of electrons produced elsewhere in 
gats discharge. The concluding Chapter 11, 
mf J. Backus, is concerned with studies of dis-. 
Charges in a Philips Ionization Gauge, under- 
taken for the purpose of examining the elec- 

*p<l|r 17 April 1948 (p. 699), under the title 
‘Spontaneoue Waves In Discharge Tubes and in the 
Solar Atmosphere’. 


trical ductuations in an arc. These fluctuations 
are termed 'harsh* throughout the book, and 
presumably are the same as those called ^noise' 
by other writers. 

The book as a whole constitutes a valuable 
contribution to the subject of electrical dis- 
charges in magnetic fields, and its appearance 
is particularly welcome to those physicists in 
Australia who are engaged in researches in the 
same field. 

V. A. Bailkt. 


Zoology 

Selected Invektebkate Types. Edited by F. A. 

Brown, Jnr. (New York: John Wiley; 

London: Chapman and Hall, 1960. 697 pp., 

236 text-figs.) Price, $6.00. 

This somewhat expensive book deals with 
over 120 types and is the work of thirteen 
different American contributors. It is a sound 
piece of work and the authors have been at 
pains to obtain the most up-to-date information 
on almost all of their types. The list of refer- 
ences alone will be of real value- to zoological 
teachers and covers a range of reading greater 
than most individuals can have covered. In 
addition to this work of scholarship, the writers 
give the impression of really knowing their 
animals. Their comments upon habitats, dis- 
tribution, abundance, locomotion and behaviour 
show that their interests extend beyond labora- 
tory walls and also that they are interested 
in animals as well as corpses. 

Different contributors have handled different 
sections, and the standard of merit varies from 
excellent to average. Generic names are altered 
punctiliously for a while, and then one finds 
EoHs unaltered from the 1860's. Illustrations 
are excellent, but their abundance varies from 
60 figures in the first 84 pages to 22 pages of 
unleavened text on Xiphosura. The selection 
of types and allocation of space to different 
phyla is also open to criticism. Protozoa to 
Annelids cover half the book (309 pages), 
while Molluscs have only 42 sketchy pages. 
Amongst 34 Protozoan types one might have 
expected at least one Poraminiferan and one 
Radiolarian to be mentioned. Proportional 
representation must have been alarmingly dis- 
regarded when eight Holotrichous ciliates were 
included, as against only two representatives 
of the insects, and one of these, moreover, only 
in the larval form. 

In spite of these faults the book is an 
extremely good one apd provides information 
not available elsewhere between two covers. 
Every invertebrate zoologist within a university 
ought to read this book, whether he be lec- 
turer, demonstrator, or serious student, and 
whether he be anatomically or physiologicallif 
minded. 


W. Stephenson, 
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Medical Research 


With Special Reference to the John Curtin 

School of Medical Research in the Australian 
National University* 

Sir Howard FLOREYt 

1. Historical 

Perhaps it may provoke useful discussion if 
we examine the way in which knowledge of 
disease and of the normal working of the body 
has been acquired in the past, and if we enquire 
whether modern technical developments have 
modified the methods of training research 
workers who are in various ways going to 
investigate disease. This may lead to an assess- 
ment of the requirements in persons and equip- 
ment both for conducting researches on sick 
men in the wards of hospitals and for funda- 
mental researches in the laboratory. 

The first knowledge of pathological aberra- 
tions in man was acquired in antiquity by 
observ^ation on the sick. Though this was appar- 
ently carried out with considerable skill by 
ancient people such as the Egyptians and tlie 
inhabitants of Mesopotamia, some of whose 
records survive, it is the Greeks who are held 
up to us as the originalors of all that was best 
in ancient medicine, and whose influence on 
Arabic and western medicine was paramount 
for 1500 years. Even today we retain many 
terms introduced by them and the Hippocratic 
oath still represents to many medical men the 
highest ideals of medical service. The detailed 
contributions of the Greeks have been discussed 
many times by many authors and Osier has 
summed up their literature as follows: Tf asked 
what was the great contribution to medicine of 
Hippocrates and his school we could answer — 
the art of careful observation’. 

* A lecture delivered in the University of Mel- 
bourne on 9 August 1950. 

t Professor of Pathology in the University of 
Oxford; member of the Academic Advisory Com- 
mittee of the Australian National University and 
Adviser to the University on the development of 
the John Curtin School of Medical Research. 


It should not, ho-wever, be thought that experi- 
ments were not performed in antiquity. Galen, 
for example, demonstrated the function of the 
laryngeal nerves, the motor and sensory func- 
tions of the spinal nerve roots, and the effect 
of hemisection and transverse section of the 
spinal cord. Nevertheless, in sp|)<‘ of such 
striking examples to the contrary, e3j(i>erimental 
biological science did not become established in 
antiquity, nor was human anatomy very exactly 
known; as the Greeks did not, except apparently 
for a short time in Alexandiia, examine the 
human body. In such circumstances the in- 
genious physiological and palliological theories 
connected with the humours and the spirits 
were uncheck eil by any experiments to test 
their truth. In the course of time the views 
of Galen and other ancient 'writers were elabor- 
ated into a dogma, which was not seriously 
questioned until the fifteenth century, when 
modern anatomical knowledge founded on care- 
ful dissection of man’s body was first firmly 
established by Vesalius and his successors. On 
the W’ork of the anatomists w’as founded the 
epoch-making work of Harvey abbnt wiiich 
Osier commented; ‘The />e Motif Cordis con- 
stitutes a unique piece of work in the history 
of medicine. Nothing of the same type had 
appeared before. It is a thoroughly sensible, 
scientific study of a definite problem, the solu- 
tion of which w’as arrived at through the com- 
bination of accurate observation and ingenious 
experiment’. Harvey, in fact, ‘gave us a way of 
arriving at physiological truth, namely, the 
testing of hypotheses deduced from the study 
of structure in experiments on living animals" 
(Franklin). 

From the seventeenth century onw^ard, experi- 
mental procedures for the investigation of 
natural phenomena became of increasing impor- 
tance, not only for sciences closely allied to 
medicine, but particularly for physics and 
chemistry. It is interesting to note, however, 
that Roger Bacon, who lived and worked in 
Oxford, had already in the thirteenth century 
a clear grasp of what the experimental method. 
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meant to science. He said: ‘Experimental 
science has three great prerogatives over other 
sciences: it verlfles conclusions by direct experi- 
ment; it discovers truth which they never 
otherwise would reach ; it investigates the 
course of nature and opens to us a knowledge 
of the past and of the future’. Unfortunately, 
he was much before his time *and his views had 
little, if any, immediate effect. 

Pathological Anatomy 

At the same time as experimental methods 
became increasingly important, pathological 
anatomy began to make its great contribution 
to the study of disease. At first, knowledge of 
structural changes associated with disease was 
obtained Incidentally to the study of the normal 
by the anatomists. The first person to under- 
take post mortem examinations with the specific 
object of finding out the cause of death was 
Benivieni, a Florentine surgeon who lived from 
about 1440 to 1502, but it Is Morgagni (1682- 
1770) who Is credited with initiating the scien- 
tific study of gross morbid anatomy. He made 
a vast number of post mortem morbid anatomi- 
cal observations which were closely correlated 
with findings on the subjects while still alive. 
His great book consists of a series of letters to 
a friend whose name is now unknown, but who 
stimulated the writing of the letters which 
cover some 700 cases and post mortem reports. 

‘The first systematic text on pathological 
anatomy in any language’ (Krumbhaar) was 
published by Matthew Baillie (1761-1823), and 
the end of the eighteenth century saw the intro- 
duction by Bichat of the conception that 
diseases occur in tissues — such as blood vessels, 
muscle, bone, and so on. The high-water mark 
of descriptive morbid anatomy was reached in 
the nineteenth century with Rokitansky (1804- 
1878), who is stated to have , performed 30,000 
autopsies himself, and to have had access to 
material from 60,000. 

The correlation of post mortem observations 
with the pathological physiology of the sick 
patient made great progress possible in diag- 
nosis and treatment of disease, though it is 
interesting to note that so great a physician as 
Sydenlj^m (1624-1689) scoffed at the value of 
post mortem examinations. 


DECEMBCil 

Pathological Experiment 

Though the physiologists of the sevent^nth 
and eighteenth centuries made many funda- 
mental discoveries on the working of the 
normal body by the use of the experimental 
method, the first definite application of experi- 
ments to the solution of pathological problems 
was made by John Hunter, who was followed 
by many others in the nineteenth century — the 
greatest of them probably being Cohnheim. The 
ever-expanding knowledge of the conditions 
present in, and the changes caused by, disease 
was greatly influenced by the introduction of 
instruments of precision. Of these, the micro 
scope was undoubtedly the most important, 
though it is curious now to note how long a 
time elapsed before it was used for the specific 
purpose of investigating diseased tissues and 
disease processes. For example, Bichat pio- 
duced his views on tissues without the aid of 
the microscope, though he did employ a few 
chemicals to aid in manipulation. ■ Though the 
microscope had been used with great effect by 
Leeuwenhoek, Hooke, Grew, and others in tlie 
seventeenth century, it was not until w^ell into 
the nineteenth century that the new' w'orld of 
the tissue cells of animals was opened up when 
Schleiden (1804-1881 ) and Schwann (1810- 
1882) first clearly enunciated the cell theory 
in 1838 and 1839. 

As so much of the progress in medicine in 
the nineteenth century depended on the micro- 
scope, it may be interesting to recall the fact, 
not often remembered, that Lord Lister’s father, 
J. J. Lister, who was a wine merchant, read a 
very important paper in 1830 on improvements 
in the achromatic lenses of the compound 
microscope, an instrument that w'as further 
developed during the rest of the century which 
also saw much improvement in various other 
types of physical, chemical, and biological 
apparatus. In this instrumental milieu Virchow 
gave great impetus to the study of disease by 
removing the proposed seat of disease from the 
tissues, as proposed by Bichat, to the constitu- 
ent cells of tissues. This line of thought is 
pursued at the present time with ever-increas- 
ing refinement of tissues. The introduction of 
instruments also widened the scope of clinical 
diagnosis; for example, that made possible by 
the introduction of the stethoscope by Laenned, 
and by the use of the clinical thermometer and 
temperature registration. The nineteenth 
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century witnessed advances both in funda- 
mental discoveries and in the performance of 
the doctor at the bedside, and gradually the 
great dependence of the practice of medicine 
and surgery on laboratory discoveries became 
more widely recognized. 

Perhaps the most clear-cut example in the 
nineteenth century of the effect of discoveries 
in the laboratory on the practice of medicine 
and surgery is furnished by the history of anti- 
septic surgery. It is of great significance that 
Lister was not a surgeon who simply diagnosed 
his patients’ ailments and operated on them if 
he thought it appropriate. He thought pro- 
foundly of the processes at work, and while 
still a young man became interested in experi- 
mental pathology, to which he added a number 
of original observations. We have, for example, 
an illustration in two colours made by Lister of 
his observations on the blood fiow during 
infiammation in the frog's Aveb, which he 
studied because he wanted to know more about 
inflammation. Lister, with his experimental 
background combined with that obtained from 
his more strictly surgical activities, grasped the 
importance of Pasteur’s observations on fer- 
mentation, and was able to link imtrefaction in 
wounds with bacterial infections. The con- 
sequences of this need no emphasis. Pasteur 
was a chemist who was led to the study of 
biological phenomena and eventually into the 
therapeutic field of medicine. 

Team Besearrh 

There are, of course, innumerable examples 
of the way in which observations on disease are 
made first in the clinic, and further elucidation 
obtained by experiment. Many would, indeed, 
claim that this is how all medical research 
proceeds. Osier mentioned in this connexion 
the work done on the function of the thyroid 
gland: ‘Part of its special interest is due to 
the fact that clinicians, surgeons, experimental 
physiologists, pathologists and chemists have 
all combined in splendid team-work to win the 
victory. No such miracles have ever been 
wrought by physicians as those which we see 
in connexion with the internal secretion of the 
thyroid gland.’ He had particularly in mind 
the turning of an imbecile cretin into a worthy 
citizen. 

One of the most important generalizations 
|hat can be niade from the work of the nine- 


teenth century and the beginning of this 
century is that rapid progress in the elucidation 
of disease processes can usually be made when 
such processes are reproducible in animals and 
thus become susceptible to detailed analysis. 
Another factor of increasing importance is that 
most investigation is now done by the collabora- 
tion of a number of workers; for the twentieth 
century has seen the unprecedented expansion 
of the experimental method in all sciences and 
not least in the biological sciences, and it is 
now impossible for one man to be a master in 
all. Peihaps the most striking recent develop- 
ment has been the emergence of bioclieraistry 
and biophysics to be subjects of stiJh^v' of the 
utmost importance to medicine. Tliose who 
follow these disciplines are probing ever more 
deeply into the intimate mechanisms of pro- 
cesses within cells by which they live and 
multiply. Discoveries in these fields sooner or 
later influence practical medicine and many 
recent therapeutic procedures owe their origin 
to biochemical studies. 

Resea rch A p]}arat u s 

Many advances in medical sciences are due 
to the elaboration of apparatus of great pre- 
cision. Protein chemistry, for example, has 
been revolutionized by the invention of such 
machines as the ultracentrifuge, of electro- 
phoresis apparatus, and of partition chroma- 
tography and its variants. These machines and 
techniques have enabled us to acquire much 
new information about cellular behaviour, and 
to form clearer ideas of the actual structure of 
living units. Even microscopy, a technique 
which appeared to have reached its limits, has 
been rejuvenated by the recent invention of 
the electron microscope, which has helped to 
clarify our ideas on the structure and behaviour 
of (among other things) the so-called ultra- 
microscopic viruses; and by the reflecting 
microscope, by means of which ultra-violet and 
infra-red absorption spectra of even single cells 
may be determined. By such means the 
horizons of experimental research are ever 
widening. 

Improvement in diagnosis of the causes of 
illness in sick people, that had been steadily 
made over the centuries by correlation of mani- 
festations in the living with appearances after 
death, has In the last fifty years or so been 
accelerated by the employment of various 
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physical and chemical procedures that have 
been contributed from the laboratory — such as, 
for example, the use of X-rays, electro-cardio- 
graph, encephalography — and by the host of 
tests and examinations now performed as a 
routine in clinical, pathological and biochemical 
departments. It is difficult to think of any new 
diagnostic procedure which is not founded on 
experimental work done eithei* in laboratories 
having something to do with the biological 
sciences or in those devoted to physics or 
chemistry. 

Drugs 

The influence of laboratory researches on the 
practice of medicine can be clearly seen If we 
consider therapeutic advances associated with 
drugs. When I was a medical student there 
were few drugs that did anything significant to 
cure disease; though there were some which 
were of use, such as morphia, cocaine, quinine, 
and other alkaloids, the vermifuges, emetine, 
digitalis, and arsenic compounds. Ether and 
chloroform were the only anaesthetics used 
except for the occasional administration of 
nitrous oxide with oxygen. Nevertheless, there 
were plenty of substances in the pharmacopoeia, 
and I remember that in the examination in 
Materia Medica we were asked to identify some 
horrible little bits of dried plants. 

Today the physician has been furnished with 
a dazzling array of powerful therapeutic sub- 
stances — the hormones, the vitamins, the anti- 
bacterial drugs, new anaesthetics for intra- 
venous use, drugs for treating allergic manifes- 
tations and so on. Pharmacology and experi- 
mental therapeutics have become branches of 
study of fundamental importance for the prac- 
tice of medicine. In fact, the most striking 
change in medicine in the last twenty-five years 
is the great increase in the use of drugs that 
are really effective in a number of serious 
diseases. 

Medical Science 

Now, although it is the physician and 
surgeon, and perhaps the patient, who sees the 
last and often the most striking stages of the 
work on therapeutics, they are to a large extent 
applying work which has previously been done 
in laboratories. When you next take a drug 
from a bottle (or see it being taken if you are 


a patient) it might be profitable to ponder on 
who has put it into the han(^s of the medical 
profession. ‘They* are chemists, pharma- 
cologists, bacteriologists, fermentation engi- 
neers and chemical engineers, and lastly, 
clinical observers who have, or should have, 
some knowledge of experimental procedures. 
Most of these investigators have no medical 
qualifications, and the work — except for that of 
the clinical observers, which comes late in the 
investigation — is almost always carried out in 
laboratories having no close connexion with 
hospitals. I bring out this point because I 
understand that a number of medical people 
consider that the new research Medical School 
of the National University will be severely 
handicapped, or even practically valueless, 
because it is not attached to a hospital. I do 
not share this view because, as I have en- 
deavoured to indicate, much modern funda- 
mental medical research is not done in close 
association either with hospitals or with 
patients. 

It is interesting to note that a considerable 
proportion (probably at least half) of the 
research workers at the new laboratories of 
the Medical Research Council at Mill Hill, near 
London, have no medical qualifications; indeed, 
the Director is a biochemist without medical 
qualification. This great institution has no 
direct connexion with any hospital, but can rely 
on co-operation from hospitals when required. 
It is also interesting to observe that the Medical 
Research Council offers grants to promising 
young men foi’ training in research methods. 
Over 80 per cent, of these grants go at present 
to men with no medical training. 

I have, I think, made my views on medical 
research clear, namely, that from a contem- 
plation of the history of medical science, and 
from consideration of its present development, 
the most important thing to encourage is 
experiment. 

Clinical Research 

It would, however, be erroneous to suggest 
that medical research is not done at all in 
connexion with hospitals, and that for many 
purposes a close association with the patient is 
not desirable. It seems fairly clear that there 
is a diminishing return from simple bedside 
observation carried out with instruments 
commonlj used by practitioners, and by the 
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rasb to say that no discoveries are now likely 
to be made by this method. One of the best 
recent examples of a real discovery by these 
means is to be found in Australia; that is, the 
remarkable series of observations Initiated by 
Gregg on the relationship of infection by 
rubella early in pregnancy to the production of 
congenital abnormalities. This work, which 
has been ably followed up by Swann and others, 
was the result of good observation in the clinic 
and intelligent correlation of these observations 
with vital statistics. Perhaps a similar type of 
discovery is being made at present in the 
apparent association of inoculation, or perhaps 
of any trauma, with the development of mani- 
festations of poliomyelitis in the traumatized 
part. Of the same type is the observation of 
the effect of an attack of epidemic jaundice on 
the lesions of rheumatoid arthritis. By round- 
about means which we cannot follow now, this 
has led to the discovery that cortisone has some 
remarkable effects in rheumatoid arthritis and 
other diseai^s. 

It is clear that clinical observation with the 
simplest means can result in discovery, but that 
is rather a different mattei* from saying that 
many practitioners of medicine or surgery are 
going to make them. I remember that when I 
was a medical student McKenzie's work on 
diseases of the heart was held up as an example 
of what a practitioner could accomplish in the 
ordinary course of his duties, and the suggestion 
was that everyone could do this if they tried. 
McKenzie happened to be a very Intelligent 
man and he used what is virtually a physio- 
logical technique to study his cardiac patients. 
He was, in fact, an experimentalist. I think 
that anyone who does experiments with skill 
will discover something, however trivial, but 
I am sometimes disconcerted to hear people 
suggest that because what they call ‘plenty of 
materiar is available in a hospital it is only 
necessary to hire someone — usually at a small 
salary — to make significant discoveries. 

One form of activity, however, by which 
many practitioners contribute to the advance- 
ment of medicine, is the description of the 
peculiarities of the manifestations of disease in 
single cases, or in a series of cases, or of the 
results of treatment. Medical journals are full 
of papei^ of such a nature. From data accumu- 
lated in many places in this way generalizations 


of value can sometimes be made, and, over a 
number of years useful knowledge, improve- 
ments in diagnosis, treatment and prognosis 
accrue. This is the type of work that is done 
in most large hospitals with active medical 
staffs, and its value, in the aggregate, is con- 
siderable. It is not, however, ‘research': for 
serious and sustained research requires the 
definition of a problem which is then pursued 
by all appropriate means — a conception which 
is now held by all those devoting their main 
energies to clinical research. 

The advance in the understanding of anaemias 
during the last twenty-five years or sb affords 
an instance of clinical research con^l^rted on 
patients and in laboratories attached to hos- 
pitals. The original stimulus was given by the 
observations on the effect of liver on pernicious 
anaemia that were first made by Minot and 
Murphy, though their work was, in fact, a con- 
tinuation of Whipple's observations on the 
effect of eating liver on blood regeneration 
following haemorrhage in the dog. The spec- 
tacular results obtained led to a closer examina- 
tion of all forms of anaemia. The investigation 
of the anaemias, which has greatly extended, 
depended in the first place on observations in 
the haematological laboratories of hospitals of 
blood and bone mariow and by the use of man 
for experimental purposes. Observations on 
pernicious anaemia were made in the first 
instance on patients in a hospital and in the 
associated laboratories by relatively simple 
means; but the study of the anaemias opened 
up many interesting biochemical and chemical 
problems, which are now for the most part 
being investigated in laboratories not directly 
attached to hospitals. The study of the 
anaemias presents a first-class example of the 
application of observation and experimental 
methods for the elucidation of specific problems. 

Surgery and HesearcJt 

Good illustrations of the importance of the 
experimental outlook can also be had from 
surgery. Any surgeon who elaborates a new 
operative technique should be, and often is, an 
experimental physiologist and pathologist, for 
much of his success will often depend on his 
knowledge of physiology and whether he tackles 
his problems in the way a physiologist does. 
In short, most of the real surgical innovators 
have an expeidmental background and outlook. 
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Harvey Cushing, besides his great contribu- 
tions to neuro-surgical technique, contributed 
discoveries to physiology. The work of Blalock, 
Professor of Surgery at Johns Hopkins, on 
experimentally induced surgical shock in 
animals, forced a reconsideration of the ideas 
on shock left by the first world war. On his 
experimental work much of the successful 
treatment of shock in the last war depended. 
He it was who made observations on the 
relationship between myasthenia gravis and the 
thymus, and more recently he has elaborated 
operations designed to relieve the anatomical 
defects of certain cases of congenital cyanosis 
due to abnormalities of the heart and large 
blood vessels, and has taught his methods to 
others. He is, in fact, a skilful operator but at 
the same time a physiologist. 

Conclusion 

The history of the development of medical 
science demonstrates the increasingly great 
contributions that those who work in the 
laboratory, or have been trained in laboratory 
methods, have made, not only to the under- 
standing of the intimate working of the body 
in health and disease, but also to the practical 
day-to-day activities of physicians and surgeons. 
The great needs of the present time, in Aus- 
tralia as elsewhere, are therefore to provide 
first-class facilities for the conduct of at least 
the main types of laboratory research in 
medical sciences and in sciences closely related 
to them, and po give facilities for those aspir- 
ing to undertake serious and continuous clinical 
research to obtain a grounding in research 
discipline which can be learnt best in the 
laboratory. As a corollary to this, clinical 
research workers must have their own labora- 
tories as well as their hospital beds if they are, 
in these days, to do good and fruitful work. 

(Part II of this article will deal with the John 
Curtin School of Medical Research.) 


The Rutherford Memorial 

P. I. Deb 

The discovery of X-rays by Rontgen in 1896 
is often cited as the starting point of a new 
scientific era. An event of equal significance to 


science in that same year was the arrival in 
Cambridge from New Zealand of Ernest Ruther- 
ford, then aged twenty-four, just in time to be 
registered as the first research student at the 
CAvendish Laboratory under a new statute 
which allowed graduates of other universities 
to become eligible for a higher degree after two 
years work at research. Within a year, Ruther- 
ford, following up work which he had done In 
New Zealand, developed a magnetic detector 
which made it possible to receive wireless 
signals over a distance of half a mile. It is 
fortunate, however, for science that, during the 
following two years, discoveries were made in 
other fields which deflected the Interests of 
Rutherford from the developments of wireless 
communication to a subject of infinitely greater 
generality and importance. 

In order to form a background for the assess- 
ment of Rutherford's work and also to appre- 
ciate the effect of these discoveries upon the 
mind of the young researcher, it is necessary 
to consider the state of science in these con- 
cluding years of the nineteenth century. The 
great developments of the atomic theory, stimu- 
lated by the growjh of chemical industry, 
seemed to provide a final scientific description 
of the laws of chemistry and of the nature of 
matter. The brilliant success of the application 
of the Newtonian scheme in the kinetic theory 
of gases was a further triumph for atomism and 
apparently justified the expectation that all the 
physical phenomena relating to matter, like 
those of chemistry, merely awaited a routine 
application of the same principles. Funda- 
mental in this outlook was the belief that the 
material atoms were eternal and indestructible. 
The work of Joule upon the quantitative equiva- 
lence of heat and energy had similarly estab- 
lished the cpnstancy of available energy. The 
wave theory of light extended by the work of 
Faraday and Maxwell had marked the begin- 
ning of field physics, and although the situation 
here was less clear, only few could have doubted 
that a complete unification of physical science 
would accrue from the application of the New- 
tonian concepts to atoms and to some form of 
luminiferous ether. 

Within thirty years most of these tenets had 
been abandoned. The facts of radioactivity had 
not only established the impermanence of 
atoms, but also had been brought within one 
comprehensive scheme which showed in detail 
the nature of the transformations which such 
atoms undergo. Atoms, previously definable in 
terms only of mass, had been shown to have a 
complex structure in terms of which their 
properties received a comprehensive description. 
The possibility of effecting atomic? transmuta- 
tions under human control had been experi- 
mentally established, the vast store of energy 
available within the atomic nucleus revealed, 
and the foundations laid for its exploitation:' 
Rutherford himself was not only responsible for 
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the brilliant conception of the key experiments 
which establlBhed each of these discoveries, but 
was also directly responsible for their execution. 

A similar revolution in outlook has also 
occurred during the present century in regard 
to field physics, namely, in the development of 
quantum and wave mechanics and of the theory 
of relativity. The replacement of Newtonian 
mechanics by quantum mechanics followed 
directly upon the successful attempt by Bohr 
to account for the emission of light by atoms 
by applying Planck’s quantum of action to the 
Rutherford planetary atomic model. Einstein’s 
theory of relativity receives its most convincing 
experimental verification in the quantitative 
equivalence of matter and energy as revealed 
by experiments upon artificial transmutation of 
matter. Rutherford's work, therefore, may be 
regarded as catalytic over the whole great 
range of modern physics; but his supreme con- 
tribution lies undoubtedly in his brilliant 
exposition of the most ultimate structure of 
matter. 

Having thus sketched the broad outlines of 
Rutherford’s contribution to modern physics, it 
is interesting to review in slightly more detail 
the dominant phases of his work, since this will 
make it possible to give a few chosen examples 
which illustrate his great genius as an experi- 
menter and his wholly exceptional scientific 
insight. 

Rutherford's work falls into three main 
phases: the first at Montreal, the second at 
Manchester, and the third at Cambridge. In 
1898, after only three years of research as a 
student at Cambridge, Rutherford was appointed 
professor of physics at Montreal at the early 
age of twenty-seven. In a letter to his mother 
he said, T know you will be pleased to hear 
that I have got the Montreal post and so start up 
in life as a Professor with £500 a year . . . and 
an unlimited prospect of work’. It is easy now 
to envisage this unlimited prospect of work. 
During his previous two years at Cambridge, 
Rutherford had worked under the direction of 
J. J. Thomson on the celebrated investigations 
relating to the conduction of electricity through 
gases, which later resulted in Thomson’s dis- 
covery of the electron. Shortly after Becquerel’s 
discovery of the blackening of photographic 
plates by salts of uranium, it was shown that 
these salts had also the property of making 
gases conductors of electricity. Rutherford had 
already investigated some of the properties of 
these supposed radiations from uranium and 
thorium compounds. The problem was one of 
incredible difficulty and complexity. A large 
number of distinct, and. at that time, unrecog- 
nized phenomena were involved in the experi- 
ments. Thus, two types of radiation, the a- 
and were emitted from these substances 

The rate of emission of the radiation from each 
substance decapd according to an exponential 
law. The process of radioactive decay gave rise 


to new substances which were also radioactive 
and which decayed at different rates; in some 
cases these product substances were gases 
which, under the influence of draughts, gave 
rise to wildly inconsistent results. Further- 
more, the radioactive decay of these gaseous 
emanations formed radioactive deposits upon 
parts of the apparatus, giving thereby^ the 
possibility of further inconsistencies. One 
saving feature of the phenomena was the fact 
that in some cases bodies with different radio- 
active properties possessed different chemical 
behaviour. By a series of investigations, 
brilliant both in conception and execution, 
Rutherford and Soddy, within three years, laid 
down the basic principles underlying these 
phenomena and put forward, with incontro- 
vertible evidence, their theory of ‘i||*1ioactive 
change’ . . . 'Radioactive change, thereifbre, must 
be of such a kind as to involve one system only 
. . . the changing system must be the chemical 
atom ... in radioactive change the chemical 
atom must suffer disintegration.' 

This great work, which not only destroyed 
the concept of the permanence of atoms, but 
also made clear the laws according to which 
certain atoms are transformed spontaneously 
from one species to another, formed the domin- 
ant theme of Rutherford’s work during the 
Montreal period. By 1904, the general prin- 
ciples had been applied with great skill to the 
successive decay products of the radium family. 
The nature of the genealogical tree for a 
connected series of radioactive decay products 
was put forward in a form which has not since 
required substantial modification. It is difficult 
even nowadays to imagine how such a complex 
range of phenomena could have been separated 
and systematized in so short a time. Rutherford 
was destined later to obtain results of even 
greater importance and generality, but it is 
piobable that this pitase of his work represents 
the most brilliant piece of imaginative experi- 
mentation ever pe^-formed in tlie history of 
physical science. 


1 Montreal, Rutherford 

accepted the Langworthy chair of physics in the 
University of Manchester. Here, in collabora- 
tion with Geiger, then a young assistant, tech- 
niques were developed for the detection of 
individual atomic particles. This was to have 
a far-reaching effect upon future work Tn 
experiments using these techniques upon the 
scattering of the a-particles from radioactive 
substances by very thin metallic foils, it was 
observed that on very rare occasions some of 
the o-particles were scattered through large 
angles. Rutherford’s grasp of the fundamentals 
ot his subject, combined with his great imagina- 
tiye insight, stimulated him to pursue this 
trivial clue which so many would have neg- 
l^ted. He found it possible to reconcile the 
observations only with a concept of the atom 
as possessing a massive minute nucleus The 
law of scattering which followed mathematically 
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Irom this iMSSumption was worked out, and, 
within a few months, accurate new experimental 
results were available which confirmed the 
h)rpothesi8 in minute detail. The planetary 
model of the atom was in this way first estab- 
lished. The subsequent application of quantum 
mechanical principles by Bohr to the Ruther- 
ford atom model gave a compreh^sive descrip- 
tion of the optical spectra of the elements. 
Moseley's brilliant investigations on the X-ray 
spectra of the elements gave rise to the concept 
of atomic number and systematized the applic- 
ability of Rutherford’s atom model to the whole 
range of natural elements. 

Lagrange once said that Newton was not 
only the greatest genius who ever lived, but 
also the most fortunate, Tor there is but one 
universe, and it can happen to but one man in 
the world’s history to be the Interpreter of its 
laws’. Rutherford’s achievement in revealing 
the character of the infinitely small atomic 
world, and the far-reaching consequences of 
this and his other work upon all fields of 
physical science, must surely give him place 
with Newton as the greatest physicists of all 
time. 

Despite serious interruption of his scientific 
work by the first world wan Rutherford had, by 
1919, published the results of yet another epoch- 
making discovery. Following upon his dis- 
covery of the atomic nucleus, Rutherford made 
experiments to probe the nature of this minute 
nucleus by bombarding matter with the a-rays 
from radioactive substances. In such experi- 
ments he showed conclusively that when nitro- 
gen was bombarded with arrays there occurred 
a rare but definite emission of fast hydrogen 
nuclei. This was the first occasion upon which 
controlled transmutation of matter was success- 
fully accomplished. Shortly after this dis- 
covery, Ruthefford succeeded Sir J. J. Thomson 
as Cavendish professor of experimental physics 
at Cambridge, and it was in the Cavendish 
Laboratory that the main part of this third 
great phase of his work was carried out. In 
collaboration with Chadwick, the earlier experi- 
ments were repeated and extended to many 
other elements. Convincing proof was given 
that atomic transmutation could, in fact, be 
effected bj these means. During the subsequent 
decade a multitude of other experiments, which, 
by normal standards, would rank as highly 
important, were carried out by Rutherford and 
bis collaborators. 

The final climax of this work came, however, 
in the year 1932, following a period of intense 
progress In techniques. In that year, Chnd- 
wick, working at the Cavendish Laboratory, 
discovered the neutron, and Cockcroft and, 
IIFalton succeeded in disintegrating the lithium' 
atom by artificially accelerated protons. These 
two great achievements carried out in Ruther- 
f ord’%laborat6ry owed much to his direction 
and encouragement. In his Bakerian Lecture 


before the Royal Society in 1920 Rutherford 
had postulated the existence of a neutron and 
successfully given an unoannlly correct pre- 
diction of Its properties. In this same lecture 
he concluded, ’The existence of such atoms 
tneutrons] seems almost necessaiy to explain 
the bunding up of the .nuclei of heavy atoms’. 
Thus, with typical Insight, he foreshadowed the 
present nuclear model in which neutrons and 
protons constitute the elementary structural 
units. The experiment which effected the 
entirely artificial disintegration of lithium by 
Cockcroft and Walton was carried out at 
Rutherford's direct instigation. The dream of 
the alchemists had at last been realized, and 
although, of course, there were many co-workers 
in the final stages of this work, it Is clear that 
Rutherford was the outstanding genius respon- 
sible for the basic conceptions and also for 
personally conducting by far the greater part 
of the experimental work. 

Rutherford died in 1937, and therefore did not 
live to see the great technological developments 
which have extended this work to macroscopic 
quantities of matter and made possible the 
utilization of the vast store of nuclear energy 
for the benefit of man. If, as we all hope, these 
possibilities are not frustrated by political 
error, Rutherford’s part in bringing the forces 
of nature to the useful service of man will 
surely rank supreme. 

During Rutherford's lifetime the problem of 
atomic structure was completely solved, and the 
outstanding problem in regard to the constitu- 
tion of matter now lies in the study of the 
structure of the nucleus revealed by his experi- 
ments. Despite the great amount of work 
which has been done, this latter problem so far 
seems to lack entirely the elegant simplicity 
which the genius of Rutherford made sufficient 
for the description of the atom. This may, of 
course, be a fundamental consequence, but 
those who knew Rutherford well have added 
caqse to regret the absence of his leadei'ship in 
these momentous years. 

At a recent conference on nuclear physics, 
held at Oxford, Niels Bohr, in the concluding 
address said: ’This gathering would not be 
complete without remembering the one who was 
so loved and respected by each one of us who 
knew him; the one who not only discovered the 
nucleus of the atom, but who revealed the 
transformations which it can undergo, and 
finally guided the researches which made it 
possible to effect these transformations under 
controlled conditions. Out of his work has 
grown the whole of this great subject of nuclear 
physics with its far-reaching potentialities ’ To 
a gathering of physlcistff drawn from all parts 
of the world, Bohr did hot find it necessary 
even to mention the name of this one man. 

The Council of the Royal Society is now 
taking stepft to create a Rutherford MemorlaL# 

■ See:,tM^OW:r;.,hage . 76., 
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Si»ai« linportauat in tlie Life 

Lorii Rutherford 

1871— Ernest Rutherford born on 30 August, at 
Brightwater, near Nelson, New Zealand, the 
second eon and fourth child in a family of 
twelve. His father, James Rutherford, migrated 
from Dundee at the age of three, child of a 
Scots colonist. 

1890— While at Nelson College obtained a Scholar- 
ship to Christchurch College, Canterbury, part 
of the University of New Zealand. 

1893 — Obtained the only First Class Honour.s M.A. 
Degree awarded in the University. 

1894 — Published his first scientific paper in the 
Transactions of the New Zealand Institute, 
entitled 'Magnetization of iron by high- 
frequency discharge.^’. 

1895— Was awarded an 1851 Exhibition and came 
to Cambridge to research in the Cavendish 
Laboratory under Sir J. J. Thomson. He was 
the first student to be accepted as an advanced 
student at Cambridge in work which permitted 
the granting of research degrees. 

1896 — Succeeded In transmitting wireless signals 
over half a mile using a magnetic detector of 
his own invention. Shortly afterw'ards he 
abandoned this work, for research with 
J. J. Thomson on the discharge of electricity 
through gases. 

1898 — Appointed Profe.'^isor of Physics at McGill 
University, Montreal. Within a few years, he 
established the main experimental principles 
relating to radioactivity, thereby refuting the 
well-established belief that atoms were per- 
manent and indestructible. 

1900 — Married Miss Mary Newton, who had been a 
fellow student in New Zealand. 

1903 “Elected Fellow of the Royal Society, 

1905 — Awarded the Huinford Medal by the Royal 
Society. 

1907 — Elected Langworthy Profe.ssor of Exi)eri- 
mental l^hysics at the University of Manchester. 

1909 — Awarded the Nobel Prize for Chemistry. 

1911 — Advanced, with clear experimental confir- 
matory Cfvidence, the current conception of the 
atom as a minute planetary system w*iih a 
mas.Hive central 'sun* — the atomic nucleus. 

1914 — Ll.stcd Knight Bachelor in the New Year 
Honours List. 

1914-1918 — ^Transformed his laboratory at Man- 
che.ster into an acoustics laboratory and studied 
methods for the underwater detection of sub- 
marines. During this period he joined a 
mission of English and .French chemists, engi- 
neers and physicists to the United States to 
survey the use of scientific methods in anti- 
submarine warfare. 

1917 — Show'ed that hydrogen atoms were ejected 
from nitrogen under bombardment by the 
a-rays from radium, thereby for the first time 
establishing the possibility of effecting the dis- 
integration of the atom. 

1919 — Succeeded Sir J. J. Thomson as Cavendish 
I’rofessor of Experimental Physics at Cam- 
bridge, where, under his guidance, important 
researches were carried out in all branches of 
Physics, particularly Nuclear Physics. 

1920 — In 1920 Rutherford predicted the existence of 
the neutron, which was subsequently discovered 
at the Cavendish Laboratory by Chadwick in 
1982. 

1932 — ^In 1932 Cockcroft and Walton, at Ruther- 
ford’s direct instigation, disintegrated the 
lithium atom by bombardment with protons 
Which had been accelerated in a high-voltage 
discharge tube, thereby effecting, for the first 
time, the wholly artificial disintegration of the 
atom. 

1925-*1980^ — Pre8i<?ent of the Royal Society. 

1981— Created Bkron Rutherford of Nelson and 
took his seat in the House of Lords. 


1937 — Rutherford died In 1937, and therefore did 
not live to see the great technological exploita- 
tion which has led to the atomic bomb and to 
the possibility of making the vast store of 
atomic energy available to the service of man. 
Nevertheless, Rutherford must always be 
regarded as the great genius who laid the whole 
of the experimental foundations of the struc^ 
ture of the atom and of the nature of radio- 
activity and discovered the existence of the 
atomic nucleus. Rutherford’s remains were 
laid to rest in Westminster Abbey, near the 
grave of Isaac Newton, the only other scientist 
whose work is comparable in brilliance and 
comprehensiveness. 

References to the Life of Lord Rutherford 

CocKCJRorr. ,1. D. (1946); Rutherford; Life and 
Work after the year 1919. Proc. Phys. Soc., 58, 
625. 

Evans, Ivor B. N. (1939) ; Man of Power-^the Life 
Story of Baron Rutherford of NelSpo. O.M., 
F.R.S. F 

Evk, A. S. (1939) ; Rutherford — Being the’ Life and 
letters of the Rt. Hon. Lord Rutherford, O.M. 
Cambridge : Univer.sity Press. 

Evb, A. S.. and Chadwick. J. (1938) ; Lord Ruther- 
ford. Obituary Notices. Royal Society, 2.. 395. 

Fkathkr, Norman (1940): Lord Rutherford. 
London ; Blackie. 

Mar.sden, E. (1938) ; Baron Rutherford of Nelson. 
Trans, and Proc. Pay. Soc. Netc Zealand, 68. 4, 

Olichant, M. L. ( 1947); Rutherford and the 
Modern World. Proc. Phys. Soc., 5U, 144. 

Robinson, H. R. (1943) ; Rutherford — Life and 
Work to the Year 1919. Proc. Phys. Soc., 55, 
161. 

Tizard, Sir Hbnkv (194G) ; The Rutherford 
Memorial Lecture. J. Chcjn. Soc., 980. 

(1949) ; Ernest Rutherford. Did. Nat. Biog., 

1931-1940, 765. London; Oxford University 

Press. 


Subdivision of the Adelaide 
System 


Douob.vs Maw'kon* and Rix;. C. SPRioot 


The recent publication of the proposed Aus- 
tralian Code of Stratigraphical Nomenclature 
in the Australian Journal of Science (Glaessner 
and others, 1948; Raggatt, 1950) has accen- 
tuated the need for standardization of the sub- 
division and terminology of the Adelaide 
System. This has become particularly desir- 
able in view’ of the considerable literature now’ 
available dealing with this rock system, and 
because of the great expansion of geological 
mapping undertaken by the State Geological 
Survey and by staff and students of the Univer- 
sity of Adelaide. 

Howchin's type-area for the System has now 
been re-mapped completely in considerable 
detail (Sprigg, 1946) and extensive detailed 
stratigraphic successions have been measured 
widely throughout the Flinders Ranges (Maw- 
son. 1938, 1939, 1940, 1941, 1942, 1946 and 1948; 

* University of Adelaide. 

t Geological Survey of South Australia. 
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Spfigg, 1945). A revised subdivision of the 
major elements of the rock sequence is now 
considered practicable. 

In the authors’ opinion, Professor W. R. 
Browne, in the Geology of the Commonwealth 
of Australia (David, and Browne, 1960), has 
utilized the extensive literature very ably and 
has arrived at a subdivision in accord in many 
ways with the writers’ ideas. There are, how- 
ever, minor divergences of opinion relating to 
the limits of certain subdivisions based on a 
more personal knowledge of the field geology of 
the System. 

Browne's term ‘Adelaide Geosyncline* is 
appropriate for the geological setting in which 
the sediments of the Adelaide System accumu- 
lated, but its adoption here emphasizes more 
than ever the undesirability of retaining How* 
chin’s term ‘Adelaidean’ for a section of the 
marine Tertiary succession in the neighbour- 
hood of Adelaide: this latter use of the term 
is highly confusing to all students of Geology 
and should be discarded as early as possible. 

The original term ‘Adelaide Series’ suggested 
by David (1922) and accepted and adopted by 
Howchin was devised to cover the whole of 
Howchin’s unfossiliferous succession in the 
neighbourhood of Adelaide above the Aldgate 
basal sandstone. It thus included the consider- 
able thickness of sediments (Howchin’s ‘Purple 
Series') above the Brighton Limestone horizon 
extending south along the coast to Hallett Cove, 
a series characterized by more or less of a 
purple to chocolate colour tone. Later, in 1929, 
Howchin referred this ‘Purple Series’ to the 
Lower Cambrian and limited the ‘Adelaide 
Series’ to the underlying succession with the 
Brighton Limestone as the top member. This, 
David later adopted. 

As investigations since that time have failed 
to confirm as fossils peculiar markings in these 
rocks, South Australian geologists have con- 
tinued to include in the Adelaide Series the 
whole of the succession up to beds whose age 
has been established as Cambrian by inclusion 
therein of undeniable fossils. In recent years, 
because of the growing appreciation of the 
extent and thickness of these sediments, and the 
obviously extended time-range covering their 
deposition, the term ‘System’ (Mawson, 1948b) 
has been applied locally in preference to ‘Series*. 
This, we are glad to note, has been adopted 
independently by David and Browne (1950). 

In view of the absence of fossils in the under- 
lying beds, the thick fossiliferous Pound Sand- 
stone, stratigraphically below the Archaeo- 
cyathinae marbles, has met with general accept- 
ance in South Australia as the base of the locah 
Cambrian sediments: below this the whole of 
the unfossiliferous (except for stromatoliths) 
succe^^sion is embraced by South Australian 
geoloflsts under the title ‘Adelaide System 
(Proterozoic)*: 


In the succession outlined by David and 
Browne (1950), they divide the ‘System’ into 
an Upper and a Lower Series. Such subdi vision 
is not in accord with the Code, Also the adop- 
tion of such terms would preclude the addition 
of any further series, should they ever be estab- 
lished in other areas. There are already 
grounds for anticipating such additions. The 
terms ‘Torrensian’, ‘Sturtian*, and ‘Marinoan’ 
respectively, are therefore proposed for three 
major series between the basal Aldgate Sand- 
stone of the sequence in the type locality and 
the base of the fossiliferous Cambrian (the 
Pound Quartzite). The use of the series 
category is favoured in view of their probable 
intra-continental validity. 

Browne’s conception of ‘Stage’ subdivisions is 
obviously at variance with that defined in the 
new Code. The new definition of a Stage is 
that it is a major subdivision of a series, ‘iden- 
tified on the basis of its fossil content or of that 
of the overlying and underlying beds’, and 
should be of world-wide applicability. It is 
therefore proposed that the Stage subdivision 
be dropped and that the Series be subdivided 
for the present only into Formations. This 
overcomes certain unrealities introduced, as in 
the case of the stage-separation of the upper- 
most laminated and banded siliceous limestones 
and slates from the remainder of the Tapley 
Hill laminated slates. Sedimentation is con- 
tinuous throughout, and an arbitrary boundary 
can be drawn in the Adelaide area only with 
difficulty and in the Flinders Ranges possibly 
not at all. The Tapley Hill laminated slates 
and siliceous limestones constitute, therefore, 
a single Formation. 

A revised subdivision of the succession as 
met with in the neighbourhood of Adelaide is 
detailed below; embodied therein are recent 
check measurements by one of us (Sprigg, 1942 
and 1946). 


The Adelaide System 

As met with in the Adelaide Region — 
the type area 

Thickness 
in feet 

Marinoan Series: Thickness, about 
5920 feet. 

Grey and fiaggy quartzites with or 
without interbedded slates. This 
formation may correspond with 
the Pound Quartzite (Cambrian) 
of the Flinders Ranges and thus 
be above the Adelaide System. 

In the absence of fossils, how- 
ever, its equivalence cannot be 
finally asserted 1150+ 

Chocolate ^quartzites and slates in 
part regularly alternating 2250J 

Massive grey quartzites with slate 
bands 800 
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Chocolate slates in part calcareous 
and dolomitic 140 

Grey and purple quartzites, flaggy 
quartzites and slates 270 

Chocolate and grey slates with a 
little calcareous arkose and thin 
bands of quartzite 300 

Arkose, pebbly in part (Marino 
Arkose), and sandy limestone, 
and associated quartzite 180 

Flaggy quartzites 200 

Chocolate and grey flaggy quartzite 
and slate 600 

Chocolate siliceous slates passing 
down into calcareous slates 630 


Bturiian Series: Thickness, about 
12,600 feet. 

Brighton Limestone, in part oolitic 

blue below, buff coloured above 100 

Tapley Hill laminated slates, 
becoming increasingly calcareous 
above 10,500 

Sturt Tillite with interbedded 
glaciofluvial slates and quartzites 1000 

Belair group, which includes the 
Mitcham quartzite (arkosic) 

(100 feet thick) 1000 

Torrensian Series: Thickness 7460 
to 9450 feet (range due to vari- 
able thickness of basal sand- 
stone). 

Glen Osmond slates with occasional 


thin dolomite bands 1640 

Beaumont Dolomites and inter- 
bedded slates 450 

Upper slates (and phyllitic phases) 
with minor quartzites and occa- 
sional thin dolomites 1000 

Stonyfell (Mt. Lofty) (Quartzite, in 

part ai'kosic and argillaceous 1000 

Lower slates (and phyllites) with 

included minor quartzites 1100 

Montacute Dolomite: blue and grey 
dolomites, limestones and sedi- 
mentary magnesites with chert 
bands and minor quartzites 430 

Slates (and phyllites) with minor 
quartzites 680 

Castambul Dolomite 150+ 

Slates (and phyllites) 100 


Aldgate Sandstones, mainly argil- 
laceous and in part ilmenitic; 
also with interbedded lenticular 
conglomerates and with recur- 
rent argillaceous bands. This 
formation rests with violent un- 
conformity on the underlying 
Barossian Complex. 1000-3000 

Total thicknesB of the Adelaide System in the 
vicinity of Adelaide is 20,000 to 28,000 feet. 


The Marinoan Series 

This Series is characterized by red-bed con- 
ditions which followed the widespread Sturtlan 
glaciation. In the Adelaide area the red-bed 
conditions commence almost exactly at the base 
of the series, although a purple limestone with 
intraformational brecciation, a few feet in 
thickness, occurs about 260 feet below its base. 
The series constitutes Howchin^s transition or 
passage beds into overlying fossiliferous Cam- 
brian strata. It includes a very mixed assort- 
ment of purple and chocolate slates and quartz- 
ites. Recent developments suggest that possibly 
the Marino Arkose and/or certain superim- 
posed reddish beds are equivalents of the 
Elatina glacial horizon (Mawson, 1949). 

The Sturtian Series 

This group of beds is lithologically very dis- 
similar from eithei’ the preceding or following 
succession. It is essentially a glacial and glacio- 
fluvial succession. 

The Brighton Limestone at the top passes 
below through a succession of decreasingly cal- 
careous, banded and laminated slates, the lower 
extensions of which are obviously glaciofluvial. 
In the Adelaide region the major tillite develop- 
ment overlies the Mitcham slate and quartzite 
group, which latter again rt^flects glacial con- 
ditions, expressed in arkoses and well-developed 
laminations, some of which have all the charac- 
ters of true varves. Thus, this Mitcham 
Quartzite may be the equivalent of the Bibliando 
(lower) Glacigene Stage (Mawson, 1949) of the 
Flinders Ranges. 

The Torrensum Series 

This section is dominated by conditions 
favourable to the deposition of dolomite. The 
dolomites occur in a variety of forms, coloured 
white, grey or bluish black, and grade from 
dolomitic limestones to sedimentary magnesites, 
the latter often remarkable foi‘ tlieir intra- 
formational breccia structure. 

The Torrensian Series consists essentially of 
a considerable thickness of slates and phyllites, 
including numerous dolomitic bands and thin 
qudrtzites. In the Adelaide region, the con- 
tinuity of the section is complicated somewhat 
by the excessive development of the Stonyfell 
Quartzite (Howchin’s ‘Thick Quartzite') • In 
the Lobethal area this otherwise massive for- 
mation has been observed (Sprigg and Whittle) 
to grade into numerous thin sandstones with 
Interbedded slates. Thus this development in 
the Stonyfell-Mt. Lofty area appears to be but 
a local thickening, for elsewhere to the north 
the normal succession is not interrupted by 
such a massive arenaceous interlude: there 
exists there a regular development of thin 
dolomites and slates, accompanied at intervals 
by relatively minor quartzites (Mawson, 1941b). 

The name ‘Beaumont Dolomites’ is retained 
with formational signiflcance and the ‘Upper 
and Lower Torrens Limestones’ are referred to 
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fespectively as the Montacute and Castambul 
Dolomites. 

The foregoing series of formations In the 
Adelaide area are underlain by argillaceous 
sandstones and sandy argillites with included 
llmenitic sandstones and lenticular con- 
glomerates. These form the Aldgate Sand- 
stones. In the Flinders Ranges the dolomitic 
series is underlain by the massive Emeroo 
Quartzite, which, however, may not form the 
basal formation throughout the whole extent of 
the Flinders trough (Sprigg, 1949). 


Type Localities 

Brighton Limestone: Brighton Cement 
Quarries, Brighton. 

Sturt Tillite: near Eden Station, south to 
Sturt Creek. 

Mitcham Quartzite: Glen Osmond Quarry, 
one-third of one mile south of Glen 
Osmond tramway terminus, 

Beaumont Dolomites: Beaumont Quarries, 
Beaumont. 

Stonyfell Quartzite: north-south section im- 
mediately east of Stonyfell quarries. 

Montacute Dolomite: east side of Pinkerton 
Gully, two-thirds of one mile west of 
Castambul. 

Castambul Dolomite: Torrens Gorge, one 
half-mile W-N-W of Castambul. 

Aldgate Sandstone: section along road, two 
to three miles E-S-E of Mt. Carey. 
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Commonwealth Universities 
Conference* 


The Executive Council of the Association of 
Universities of the British Commonwealth met 
in August at Wairakei, New Zealand. Represen- 
tatives were present from the United Kingdom, 
Canada, India, Pakistan, South Africa, Aus- 
tralia, the universities and university colleges 
of the Colonies, and New Zealand. The first 
overseas meeting was held in Canada at Halifax 
in 1949. The next meeting of the Executive 
Council is to be held in India in January 1952 
at the invitation of the Inter-University Board 
of India. This will be the third meeting of the 
Council in a country outside the United King- 
dom since the Congress of the Universities of 
the Commonwealth at Oxford in 1948. 

The discussions covered a wide variety of 
matters, including the development of closer 
academic contact among members of the 
Commonwealth; the provision of adequate 
financial support to universities from central 
and local governments; the relation of the uni- 
versity to the government; and the provision of 
adequate superannuation with a high degree 
of interchangeability between countries as well 
as among government, scientific and research 
institutions within each country. Additional 
problems considered were the growing impor- 
tance of technological training and its place in 
the universities, the greater emphasis being 
placed upon graduate studies, standards of 
admission to the universities and the recog- 
nition of courses and degrees among the univer- 
sities of the Commonwealth. As regards 
academic contacts it was emphasized that closer 
contact a,mong all member countries should be 
fostered as well as contact between the United 
Kingdom and the other members of the 
Common we9.1th. It was the desire of the Asso- 
ciation to interchange academic personnel 
among all members. Inhere are, fortunately, 
increasing opportunities for meihbers of uni- 
versity staffs to visit universities in other 
countries, sometimes through special arrange- 

“T— ^ — 

* From information and comment supplied by 
the Vice-Chattcellor pf the Australian National 
Univendty, Sir Douglas Copland. 
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ments by the governments ' of individual 
countries, sometimes through assistance given 
for this purpose by American and British foun- 
dations. As the financial conditions of the 
universities improve it should be possible to 
extend these facilities. Further developments 
on the same lines might come from the adop- 
tion of the practice of seconding professors or 
lecturers for a shoit period to universities in 
other countries where they would widen their 
experience and at the same time contribute to 
the academic development of the coiintiies to 
whicli they were temporarily attached. It was 
also emphasized that in making permanent 
appointments the widest area should be drawn 
upon, and this would be facilitated if super- 
annuation I’ights were interchangeable among 
the universities of the Commonwealth. Not less 
important was the development within each 
country of mobility for university men and 
scientific workers. No university in the modern 
world can work in isolation, and no modern 
community can afford to treat its own academic 
structure as a thing apart from the main 
stieam of political and economic development. 

On the inci eased importance of technology in 
the modern industrial community, the con- 
ference drew attention to the great expansion 
of university studies in this field over recent 
years. Apart from the traditional disciplines of 
medicine, engineeiing and science, both teach- 
ing and j-esearch had been developed in 
agriculture, veterinary science, architecture,, 
dentistry, chemical engineering, metallurgy, 
various industrial processes, and home 
science. Further progress is being made in 
association with advanced technical colleges, 
and the universities are making available an 
increasing number of graduates with technical 
proficiency in a wide field of modern industry 
and agriculture. No university can train a man 
for immediate responsibility in a technical 
position in modern industry, but all univer- 
sities are training men who will be qualified 
to hold such posts after they have acquired the 
necessary experience. It is wrong to suppose 
that there is any conflict between the univer- 
sity’s concept of scientific training and the tech- 
nological training required in modern industrial 
practice. The proper place for higher training 
is the universities, which are fully alive to the 
needs of modern industry. They must not, 
however, be diverted from their main task by 
attempting to supply modern industry with 
craftsmen or technicians. The training of these 
is already carried on by secondary schools and 
technical colleges of a specialized type. 

The most important problem now facing uni- 
versities is perhaps the functional relationship 
between the universities and the government. 
Much heavier claims are now made on the 
universities, both for undergraduate teaching 
in a wider range of subjects and also for the 
training of graduate scholars as well as for the 
pursuit of fundamental research. Research has 


always been recognized as a special responsi- 
bility of universities and it is of even greater 
importance now that so much development in 
both government and private enterprise depends 
upon the advancement of knowledge. If the 
Commonwealth countries are to keep abreast of 
technical advances and the complex adminis- 
tration of the modern world, the universities 
must play an increasingly important part. 

In discussions on this important phase of the 
conference business, representatives of most 
countries reported considerable advances over 
pre-war conditions. Governments are giving 
more and more financial assistance and the uni- 
versities have worked out or are now working 
out special arrangements with the governments 
whereby their needs can be met without inter- 
ference with their academic indepep%^ rice. But 
the picture is by no means uniform. Gieat 
advances have been made in some countries and 
limited progress in others. In the United 
Kingdom, for example, the Tieasury giants to 
the universities for current expenditure have 
risen from about m£2i in 1930 to m£13 in 1950- 
1951. the giants having been fixed in advance 
at an increasing rate for a period of five years. 
The United Kingdom position is distinguished 
by the initiation after the first world war of 
the practice of fixing grants for a five-year 
period and by the existence of a University 
Grants Committee which stands between the 
Treasury and the univeisities as an agency for 
considering and reporting upon the needs of the 
universities and for the allocation to univer- 
sities of the money voted by Parliament for the 
purpose. Important piogress has been made in 
all the colonies where new' universities have 
been established since the war. In Australia 
special machinery is being devised for financial 
contributions by the central government to the 
universities on terms that wMll be acceptable to 
the States and to the universities, and in 
Canada discussions tow'ards a similar goal are 
taking place. In South Africa somewhat more 
than half of the university income is provided 
by the Union Government. None is contributed 
by the Provincial Governments, while munici- 
palities give small amounts. Negotiations are 
in hand to adjust the Union contribution on a 
more equitable basis. In the new' Common- 
wealth countries, India and Pakistan, financial 
assistance is given mainly by the States and in 
special circumstances by the central govern- 
ment; while in New Zealand the responsibility 
for developing the university colleges is increas- 
ingly a matter for the government. In the 
colonies, higher educational institutions are 
financed almost entirely by governments. 

Certain general principles emerged from the 
discussion on this problem. In the first place, 
the scale of governmental assistance should be 
adjusted to the wider responsibilities which the 
universities are required to assume and to the 
increasing cost of university education, both 
undergraduate and graduate. In all countries 
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larger grants were essential if the universities 
were to play their part in national development, 
in the advancement of learning and in the 
maintenance and promotion of cultural stan- 
dards. Secondly, machinery was required under 
which it would be possible for the governments 
and the universities to be in constant con- 
sultation on problems of university develop- 
ment. The pattern would differ, but in all 
countries national bodies representative of the 
universities should exist and remain in close 
contact with the government on university 
needs. It was only in this way that a balanced 
development of universities would be ensured. 
Thirdly, it was of vital importance that the 
principle of academic independence should be 
preserved. This was one of the basic conditions 
of freedom in a modern community, and 
fortunately it was not in pei*il in any of the 
Commonwealth countries. At the same time it 
had to be recognized that governments would 
need to be fully informed by the universities of 
their needs and would have to provide money 
on an increasing scale to enable the plans of the 
universities to be realized and standards of 
work and emoluments maintained. Consultation 
on these and other problems did not interfere 
with the preservation of the universities as 
corporate bodies of scholars with independence 
in their teaching and research and autonomy in 
the conduct of their internal affairs. 


The International Joint 
Commission on Oceanography* 


The International Joint Commission on 
Oceanography was set up in 1947 under the 
International Council of Scientific Unions, by 
joint action of the International Union of 
Geodesy and Geophysics and the International 
Union of Biological Sciences. The following 
members were appointed by the International 
Union of Geodesy and Geophysics: Professor B. 
Holland Hansen (Norway), Dr. Harald Sver- 
drup (Norway), Professor Hans Pettersson 
(Sweden), Professor J. Proudman (Great 
Britain). By the International Union of Bio- 
logical Sciences: Professor H. Boschma (Con- 
vener and Chairman), Dr. C. von Bonde (South 
Africa), Professor Louis Fage (France), Dr. 
Charles Fish (U.S.A.). The following addi- 
tional members have since been co-opted: 
Lt.-Col. R. B. Seymour Sewell (Secretary), Dr. 
E. C. Bullard (Director, National Physical 
Laboratory, Teddington), Professor Dr. Ph. H. 
Kuenen (Holland), Professor R. Sparck (Den- 

* Information supplied by the Secretary, Dr. 
R. B. Seymour Sewell, The. Zoological Laboratory, 
Cambrige, England, through the Secretariat of the 
Pacific ^fience Council (Bishop Museum, Honolulu 
17. Hawaii). 


mark). Dr. J. D. H. Wiseman (England), and 
(in response to an invitation to the Inter- 
national Council for the Exploration of the 
Sea) J. R. Lumby (England). 

No specific instructions were given to the 
Commission, which was asked to enquire what 
could be done for furthering the study of 
oceanography. It was decided to appoint a 
liaison officer for each country that should be 
interested in the study of oceanography, and 
the following have been appointed: Argentina, 
A. E. Rigi; Austria, A. Defant; Chile, F. Riveros- 
Zuniga; China, Ling Shao-wen; Cuba, L. H. 
Rivero; Brazil, W. Besnard; Egypt, Professor 
Faouzi; Guatemala, R. de Buen; Hong Kong, 
Dr. Herklots; India, S. L. Hora; Italy, Pro- 
fessor F. Vercelli; Mexico, R. Nunez; Norway, 
Professor Ruud; Peru, E. Schweiger; Portugal, 
Dr. Ramalho ; Sweden, Professor V. W. Ekman ; 
Spain, F. P. Navarro; Uruguay, Professor F. 
de Buen. 

Three meetings of the International Joint 
Commission have been held, namely: London, 
1947; Oslo, 1948; Newcastle, 1949. It is hoped 
that the next session will be held in Brussels 
in 1951, simultaneously with the meeting of the 
International Union of Geodesy and Geophysics. 

Proposals for action put forwai d by the Inter- 
national Joint (I^ommission include: 

1. To establish liaison between wmrkers in 
the field of deep-sea research and more especi- 
ally work on the deep ocean floor, its morph- 
ology, stratigraphy and other pioperties of its 
sediment carpet and its substratum, as well as 
the water layers next to the bottom and the 
abyssal fauna inhabiting it. Suggestions for a 
programme of deep-sea biological research 
include: a. Design of experimental apparatus 
for the investigation of the bottom fauna; h. 
►Study of the inv^ertebrate fauna in gieat 
depths; c. Micro-fauna of the detritus layer; 
(I. Metabolism in animals living at temperatures 
below zero; e. Quantitative study of animal 
associations on the oceanic slopes; /. The fauna 
of the abyssal plains and deeps; g. Pelagic 
micro-organisms; li. Ecology of the Foramini- 
fera; i. Nutrition of deep-sea organisms. 

2. The standardization of oceanographic prac- 
tice at sea and of the methods of chemical 
analysis of sea-water. 

To encourage co-operative work between 
different marine laboratories as a means of 
collecting simultaneous observations at sea on 
specific problems throughout the oceans of the 
world with particular emphasis on problems 
affecting fisheries. 

3. To try to promote the establishment in 
each of the different oceanic areas (especially 
In those areas in which F.A.O. is trying to set 
up International Councils for the exploration 
of the sea and for the promotion of fisheries) 
of oceanographic laboratories to study the con- 
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ditions in the sea in connexion with, but 
beyond, the regions in which fishery research 
vessels will be carrying out their investigations. 

4. To* establish a Secretariat or Bureau, with 
a head office, to act as a centre for receiving 
and passing on to interested parties in different 
countries information about work in deep-sea 
research, both such as is actually proceeding 
and such as is being planned. 


The Sydney Scientific 
Film Society 

The greatly increased use of cinematography 
for research and for teaching technical subjects 
to civilians and service personnel that occurred 
during the recent wai- brought film makers and 
scientists into close contact. One of the results 
of these new contacts was the establishment in 
England, in 1943, of the Scientific Film Asso- 
ciation, whose main object was to further the 
use of scientific films. Within the Association 
a number of experts' committees were formed, 
charged with ai)praisal of films, the compilation 
and publication of catalogues, and the develop- 
ment of the educational use of films at all levels. 
The work of the Scientific Film As.sociation 
leceived official recognition in 1949, when it 
was allotted a monetary gi’ant from the Govern- 
ment of the United Kingdom. 

In Sydney, during June of the present year, 
a number of scientists and film makers met and 
decided that tlie time was oi)portune to start a 
similar movement in Australia. On 15 Sep- 
tember, at a meeting held in the Wallace 
Theatre, University of Sydney, under the chair- 
manship of Pi-ofessoi' P. I). F. Murray, it was 
lesolved to form the Sydney Scientific Film 
Society. The meeting, numbering about three 
hundred, gave general approval to the aims as 
diafted by the convening committee, namely: 

1. To screen regularly a .selection of 
scientific films. 

2. To provide a central repository of data 
concerning all types of scientific films. 

Following the meeting, a number of films 
were shown, including Lc Cin&ma au service 
(ie la Science, Atomization, and Arnhcrn Land. 

At a second meeting, held on 23 October, a 
constitution was adopted and officers and mem- 
bers of council wer^ elected. Professor P. D. F. 
Murray became the Society’s first President. At 
the conclusion of the formal business several 
films were shown, including The Phase Contrast 
Microscope, Life with Baby (a review of some 
psychological lesearch at Yale Ujiiversity) , and 
a film dealing with photoelasticity made in the 
Faculty of Engineering of the University of 
Sydney. It is planned to hold regular meetings, 
in the Wallace Theatre, for the showing of 
films on a wide variety of scientific subjects. 


Active steps are also being taken to fulfil the 
second of the Society’s objectives. A card index 
of over a thousand scientific films available in 
Sydney has been collected, and it is hoped 
shortly to publish this list in catalogue form. 
An appraisal committee has been set up and the 
first appraisal screenings will soon be held. 
The Society is anxious to compile a register of 
research films taken by scientists in the course 
of their work, in any part of Australia, and in 
any branch of science. 

The Comite permanent dn Film de Recherche^ 
a sub committee of the International Scientific 
Film Association, has recently set up an Inter- 
national Reference Library in Euroi'e, and is 
anxious to receive reprints of scien,tific papers 
in which the use of cinematography If research 
purposes is described. It is the intention of the 
Sydney Scientific Film Society to co-operate in 
this international work. 

All enquiries should be sent to the Secretary 
of the Society: Dr. A. R. Michaelis, Department 
of Aeronautical Engineering, University of 
Sydney. 


Obituary 


Gustavus Athol Waterhouse 

L\ the death of Gustavus Athol Waterhouse 
on 29 July 1950, science in Australia has lost: 
a devoted student who for the past forty years 
had worked unceasingly in its behalf. Not 
only was he an active worker in the field of 
entomological research, but thioughout his life 
he took a keen inteiest in the management of 
many scientific societies. In the scientific 
journals of these vai ious societies, whose finan- 
cial and other interests he fostered, he had con- 
tributed many papers on Australian butterflies, 
in which he dealt with theii’ taxonomy^ life- 
histories. and the lesiihs of breeding experi- 
ments. 

The magnificent collection of Australian and 
Indo-Paciftc Rhopalocera, which he had first 
‘commenced in 1S93, was formally lu’esented to 
the Australian Museum some twenty^ years ago. 
Of this collection it is interesting to read the 
tribute paid to it by Brigadier W. H. Evans in 
his recent work, A Catalogue of the Hesperiidae 
from Europe. Asia and Australia in the British 
Museum {Natural History), where in the Intro- 
duction he writes: 

It can be stated with confidence that the 
, collection of Hesperiidae in the British 
Museum (Natural HistoryO is the most com- 
plete in existence in r espect of Europe and 
Asia, while for Australia it is only surpassed 
by the great collection assembled by Dr. 
G. A. Waterhouse in the Australian Museum 
at Sydney. 

Brigadier Evans was familiar with this collec- 
tion, having worked at it during his stay iii 
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Sydney In March-May 1932. Dr. Waterhouse 
had served the Australian Museum in the 
capacities of Hon. Entomologist (1919-1950); 
Elective Trustee (1929-1947); President of the 
Board of Trustees (1930). 

He was born on 21 May 1877, at Waverley 
3iear Sydney, and was educated at the Sydney 
Crrammar School and the University of Sydney, 
where he graduated B.Sc. (1899) and B.E. 
<1900). In 1924 he was awarded the D.Sc. by 
his university for his reseaj-ches on the hybrid- 
ization of certain butterflies of the genus 
Tisiphone. 

Upon leaving the University in 1900, he 
-entered the Royal Mint, Sydney, and was 
Assistant Assayer from 1 April 1900 to 31 
December 1926. When the Mint was closed he 
retired, but spent much time in assisting on the 
councils of such bodies as the Australian 
National Research Council, the Australian and 
New Zealand Association for the Advahcement 
of Science, the Royal Society of New South 
Wales, the Linnean Society of New South Wales, 
the Royal Zoological Society of New South 
Wales, the New South Wales Naturalists’ Club, 
and the Naturalists’ Society of New South 
Wales. He had occupied the presidential chair 
for most of the societies above-mentioned, or 
had acted as secrretary or treasurer on other 
occasions. 

It was while President of the Zoology Section 
of A.N.Z.A.A.S. at Auckland in January 1937 
that he embodied the results of his entomo- 
logical researches made in England in 1936, in 
his Presidential Address: The Biology mid Tax- 
onomy of the Australasian Butterflies, Apart 
from his many contributions to scientific jour- 
nals, tie will be remembered by entomologists 
for his two fine works. The Butterflies of Aus- 
^ tralia (written in collaboration with G. Lvell, 
1914), and What Butterfly is That? (1932), 
Illustrated in colour by the late Neville Cayley. 

The later years of his life were claimed by 
ill-health, but he retained an interest in ento- 
inology up to the last. A widow, two sons and 
Iwo daughters suiVive him; another son was 
Ifilled in New Guinea during the last world 
war. From this brief review of his varied 
activities it will be seen that the position which 
he formerly occupied among his scientific col- 
leagues will be extremely difficult to fill. 

A. Musgkave. 
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Rutherford Memorial Fund 

The Council of the Royal Society appeals for 
financial support for the creation of a suitable 
memorial to that great figure in twentieth- 
-century science, the late Lord Rutherford of 
Nelson. 

A Rutherford Memorial Committee has been 
set up, comprising Sir Henry Tizard (Chair- 


man), Professor E. N. da C. Andrade, Sir James 
Chadwick, Sir Charles Darwin, Professor A. V. 
Hill and Professor M. L. E. Oliphant. After 
consideration the Committee has proposed that 
the memorial shall take two forms: 

(1) Rutherford Scholarships tenable for 
three years, to be awarded to post- 
graduate students within the British 
Commonwealth, for research in the 
natural sciences with a preference for 
experimental physics. A scholar will 
normally be required to carry out his 
lesearch in an institution in some part 
of the British Commonwealth other 
than that in which he graduated. 

(2) A Rutherford Memorial Lecture to be 
delivered at intervals at selected uni- 
versity centres in the British Common- 
wealth overseas, at least one in three 
to be given in New Zealand. 

It is proposed also to arrange foi- the collec- 
tion, arrangement and binding of copies of 
Rutherford’s correspondence, and its preser- 
vation in safe custody for future reference. 

For these purposes a substantial endowment 
fund will be needed, and it is hoped that this 
appeal will meet with a generous response. 
Contributions may be sent to the Rutherford 
Memorial Committee, The Royal Society, Bur- 
lington House, London, W.l. 

Pacific Science Congress 

The organization of the Eighth Pacific Science 
Congress is to be undertaken by the National 
Research Council of the Philippines. The 
following have been named as the organizing 
committee. 

President: B. M. Gonzales, Professor of 
Animal Husbandry and President of 
the University of the Philippines, 
Quezon City. 

Secretary-General: Patrocinlo Valenzuela, 
Professor of Pharmaceutical Chemistry, 
University of the Philippines. 

Assistant Secretary-General: Alfredo C. 
Santos, Professor of Pharmaceutical 
Chemistry, University of the Philip- 
pines. 

Secretaries; Oceanography — D. V. Villa- 
dolid. Bureau of Fisheries, Manila; 
Anthropology — Professor H. O. Beyer, 
University of the Philippines; Nutri- 
tion — J. Salcedo, Jnr., University of the 
Philippines; Meteorology — C. del 
Rosario, University of the Philippines; 
Geology — J. M. Feliciano, University of 
the Philippines; Public Health— H. 
Lara, University of the Philippines. 

Sarawak Museum 

The Sarawak Museum, Kuching (Curator; 
T. Harrisson) is anxious to arrange exchange 
of publications and specimens. It has extensive 
ethnographical and archaeological collections; 
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J.54H7. Chinat W. E., and Usinger, R. L. 

Classification of tin* Veliicbn (Hemiptera) willi a 
New Genus from South Africa. Ann. Mai,'. 

Hist., (12) ii (17), Miiv, 1940 ( -19 Ani'.,' 1949), 
:i-i:i-3.54, tfs. 1-2. 

1 0488. Clark, L. R. Observations on the J’lant 
Communities at “ Bundemar,” Tran^^ie District, 
New South Wales, in relation to Chorioiceies ter- 
mini /era (W'allc.) iind A ustroicetes cruciata (Sauss.). 
JhilL C.S.I.R.. Melbourne. No. 23(), 1948, I - 03, 
pis. I T). 

['>489. Clark, L. R. Beliaviour of Swarm 
Mopiiers of the Australian Plague l>ocust, Chor- 
toicetes terminifera (Walker). Bull. C.S.l .B.O., 
Melbourne, No. 245, 1949. 1-27, tf. 1. 

15490. Clark, L. R. On the .Abundance of the 
.Australian Plague Locust, Chortoicetes terntinifera 
(W'alker) in Relation to tlve Presence of Trees. 
Ausi. J. Agric. Res., i (1), Jan, 1950, ()4-75. 

15491. Clay, Theresa. Systematic Notes on the 
Ihaget Collection of Mallophaga. Part 1. Ann. 
Mag. Sat. Hist., (12) ii (23), Nov. 11, 1949, 811-838. 

15492. Clay, Theresa. Systematic Notes on 
the Piaget Collections of Mallophaga. Part II. 
Ann, Mag. Nat. Hist., (12) ii (24), J3ec. 14, 1949, 
89.L921, tfs. l-(). 

15493. Common, 1. F. B. The Yellow-winged 
Locust, Gasirimargus musicus Fabr,, in Central 
Quet'nslaiid. Q’land J. Agric. Sci., Brisbane, 
V (iv), Dec.. 1948, 15.3-219, pis. 1-15. 

15494. Coombe, B. G. Insect Pests and Di.seases 
of Crrape Vines in South Australia. J . Dept. Agric. 
S. Aust., liii (7). Feb., 1950, 279-293, illustr.>- 
Frinose mite or vine leaf blister mite, Eriophyes 
vitis. Vine Mite, Tenui palpus californicus. IJght 
Brown Apple Moth, Tortrix postvittana. Cutworms. 
Vine Moth, Phalccnoides glycine Lew. Curculio 
Beetle, Otiorrhynchus cribricollis Gyll. Vine Hawk 
Moth, HippoUmj celerio. Anne Scale, Lecanium 
berberidis. 

15495. Corbet, A. S. (the late). The Linnean 
Names of Indo-Australian Rhopalocera. Part VI. 
The Case of Papilio plexippus Linnaeus, 1758. 
Proc. R. Ent. Soc. Land., (B) xviii (9-10), 17 Oct.. 
1949, 184-190. 


1549(5. Corbet, A. S. (the late). The Linnean 
Names of 1 ndo- Australian Rhopalocera. Part Y 11. 
Summarv of Determinations. Proc. R. Ent. Soc. 
Lond., (B) xviii (9-10), 17 Oct,, 1949, 191 199. 

15497. Corporaal, J. B. Sixth Series of Notes 
on Systematics and S\ nonym\-. (33rd C'ommnniea- 
tion on Clerida-.) Enioni. Bcr.. xii (291). 1 July, 
1949, ,398 399.--l;nder Jouvopsi^ Chapin, 1924. 
lists all T ndo- Australian “ Pelomi ’, including 
australicus I.ea, 19(M>, Svdne\ ; jocosus Schklg., 
1908, N.E. Australia. 

15498. Corporaal, J. B, riu- Variability of 
Paratillus earns Newm. (Col., Clerida*). (34th 
Communication on (deridje,) But. Mo. Mag., 
lx.xxv (1021), June, PMIt )5t5, 'Dh' species is 
widely spread in the .Australian region, including 
Tasmania and New Caledonia. 7'he colour aber- 
rations a])parentl\' occur everywhere with the 
tx'pical form, witli the exception ].)erhaps of ab. 
Sumatran us Kr., which was de.scribed after a single 
specimen from south-west Sumatra (wdiere so far 
as the author kiiow's it has netaer btHm found again), 
but which also occurs in N.SAValcs and Tasmania. 

15499. Corporaal, J. B. 7'enth Scries of Notes 
on Systematics and Svnonynu. Entom. Her., 
xiii (298). 1 .April, 1959, 59 (51. Idaces Lchasiella 
duhoulayi Pic (L'Echangc, Ixvi 519, 1950, p. 2) 
from Swan Rixtt in the genus Korynrtcs Herbst. 

15599. Couchman, L. E. Notes on (Geographical 
M'acvs oi H . chvvsotricha. Bat\ Proc. R. Soc. Tasni., 
1948 (1949), (55-73. pi. 1 . ' Issued separately 15 
Sept., 1949. Describes and tigiires Hespci illa- 
chrysotricha plcbcia Waterhouse, 1927, Tasmania. 
H. chrysotricha siibsp. lunaicanna n. subsp. South 
Bruny Is.,^ 'I'as. H. chrysoiru ha subsp. naua 
n. subsp. IH. IJneoln distr.. S. Aust. (Gives 
affinities with mainland subspp. 

I.550L Day, M. F. The Occurrence of Mucoid 
Substances in Insects. Aust. /. Sci, Res., ii (iv), 
Nov., 1949, 421-427. 

15502. Drake, C. J. Australian Tingidae. 
Bull. S. Calif. Acad. Sci., xivi (3), Sept. -Dec., 1947 
(Issued April 20. 1948), 111-121. 3 ph.—Nethersia 
maculosa Horvath, 1925. Type female, Broome, ia 
Stockholm Mus. descr. y and Paracopium 
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summervillei (Hacker),* 1927. Described from Palm 
Is.; N.Q. Two para types studied. Breeds on 
SccBvola koenigii Vahl. Other spms. examined : 
4, Dunk Isl., Aug. 27, 1927 ; 3, Bowen, Q., June 21, 
1930 ; 2, Prince of Wales Is., Torres Strait ; 1 , New 
Hebrides, March 15, 1943. Leptophya anceps 

(Horvath), 1925. The type (male), Yarrabah, and 
2 males, Dunk Is., have been examined. Tingis 
impensa n.sp. Tasmania, type, female. T. hurdcB 
n.sp. QTand, type male. T. csmula n.sp. S.A. : 
Ooldea, type female. ^ T. muivi n.sp. Q. : Coolan- 
gatta, type (male), allotype (female) and 3 para- 
types, coll. Muir. T. acris n.sp. Q. : Benakin, 
type (male), allotype and 2 paratypes. T. perkinsi 
n.sp. Q. : National Park, type allotype $, 
paratypes. Many specimens taken with type and 
from Mt. Glorious. T. hackeri n.sp. Q. : National 
Park, type d', allotype T. teretis n.sp. S.A. : 
Ooldea, type d- Froggattia disticha n.sp. Q. : 
Cedar Ck., holotype $. Tcratocheila accedentis n.sp. 
Aldgate, type paratype. Physatocheila suttoni 
n.n. for P. irregularis Hacker. 1929, preoccupied by 
that of Mont, and Sign., 1861, Q’land (E. Sutton). 

J5503. Dunn, R. A, New Pedipalpi from 
Australia and the Solomon Islands. Mem. Nat. 
Mus., Melbourne, No. 16, Dec., 1949, 7 -15, tfs. 
1-6. — Family Tarantulidie : Charinus Simon, 1892, 
gives synopsis of species and describes as new C. 
pescotti from Q. : Barron Falls and Solomon 
Group : Savo Is. ; also Stygophrynus subg. Neo- 
charon nov. 5. (A'.) forsteri sp.n. Solomon Group : 
Savo Is. 

15504. Edwards, G. R. Insect Pests of Vegetable 
Crops. J. Dept. Agric. S.A., liii (12), July, 1950, 
544-554, illustr. — Insect pests of cabbages, etc. : 
Cabbage White Butterfly, Pieris rupee L. Cabbage 
Looper, Plusia sp. Cabbage Moth or Riddler, 
Plutella maciilipennis Curt. Slatey Grey Cabbage 
Aphid. Brevicoryne brassicce L. Cutworms ^Noc- 
tuidae). Black Beetle, Heteronychus sanctce-helence 
Blanch. Brown Vegetable Weevil, Listroderes 
costirostris Schh. Snails and slugs. 

15605. English, Kathleen M. L Notes on the 
Morphology and Biology of a New Species of 
Tabanus (Diptera Tabanid*). Proc. Linn. Soc. 
N.S.W., 1949, Ixxiv (3-4), 21 Oct., 1949, 153-160, 
16 tfs. — Tavanns orarius n.sp. N.S.W. : Narooma, 
Sydney, and Rockhampton (Macleay Mus.). Types 
in Macleay Mus. 

16506. Entomological Branch* Insect Pests. 
Agric. Gaz. N.S.W., lx (10), Oct., 1949, 539-542, 
illustr. — Snails and Slugs [Helix aspersa and Limax 
sp. control. Recent floodings and possible cut- 
worm plagues. Control. 

15507. Entomological Branch* Insect Pests. 
Carpet Beetles and Clothes Moths. Agric, Gaz. 
N.S.W., lx (11), Nov., 1949, 591-694, illustr.— 
Carpet Beetles, Anihrenus verbasci and Attagenus sp. 
Case-making Clothes Moth, Tinea pellionella, 
Webbing Clothes Moth, Tineola biselliella, Tapestry 
Moth, Trichophaga tapetzella. Control. 

15508. Entomological Branch* Insect Pests. 
Agric. Gaz. N.S.W., lx (12), Dec.. 1949, 661-654, 
illustr. — The House Fly, Musca domestica. The 
Leaf-eati% Ladybird, Epilachna 2S~punctata. 
Control. 


15609. Entomological Branch* Insect Pests. 
Agric. Gaz. N.S.W., Ixi (1), Jan., 1950, 37-40, 
illustr. — Grass Itch Mites, Acomatacarus ausiral- 
iensis. Fleas (Pulicid®). Control. 

15510. Entomological Branch* Insect Pests. 
Agric. Gaz. N.S.W., Ixi (2), Feb., 1950, 87-90, 92, 
illustr. — Large Citrus Butterfly, Papilio eegeus. 
The Small Citrus Butterfly, P. anactus. The 
Orange-barred Grass Moth, Eutane terminalis. 
The Bed or House Bug, Cimex lectularius. Control. 

15611. Entomological Branch* Insect Pests. 
Agric. Gaz. A. 5. IF., Ixi (3), March. 1950. 143 -146, 
illustr. -Mosquitoes (Culicid»). Culex fatigans, 
Mdes eegypti, Anophelini. Leaf-eating Ladybird, 
Epilachna 2^-punctata. Control, 

15512. Entomological Branch* Insect Pests. 
Agric. Gaz. A.S.IF., Ixi (4), April, 1960, 199-202, 
illustr. — Mole Crickets, Gryllotalpa sp. Cockroaches 
(Blattidfe). Control. 

15513. Entomological Branch* Insect Pests. 
Agric. Gaz. N.S.W., Ixi (6), May, 1950, 253-256. 
illustr. — White Louse Scale, Unaspis citri. Psocids 
or Book-lice (Psocoptera). The Beet Web-worm, 
Hymenia recurvalis. Control. 

15614. Entomological Branch* Insect Pests. 
Agric. Gaz. N.S.W., Ixi (6), June, 1950, 303-306, 
illustr. — The Bronze Orange Bug, Rkoecocoris 
sulciventris. The Harlequin Bug, Dindymns trersi- 
color. A Native Plant Bug, Leptocoris lurida. 
Control. 

15515. Entomological Branch* Insect Pests. 
Agric. Gaz. N.S.W., Ixi (7), July, 1950, 369-372, 
illustr. — Grape Vine Mites : The Vine-leaf Blister 
Mite, Eriophyes viHs. The Vine-Berry or Bunch 
Mite, Tenuipalpus calif ornicus. The Grape Rust 
Mite, ColepUrimerus vitis. The Vegetable Weevil, 
Listroderes ohliquus. Control. 

15516. Fennaht R* G* New Exotic Fulgoroidea. 
Ann. Mag. Nat. Hist., (12) ii (20), Aug., 1949 
( = 7 Oct., 1949), 585-606, tfs. 1-14.--Family 

Cixiida* : Dysoliarus g.n. Orthotype, D. unicornis 
sp.n. Dedari, 40 miles west of Coolgardie, W.A. 
Family Issidse : Alleloplasis Waterhouse, 1837, 
Haplotype, A. darwini Waterh. A. vespula sp.n. 
W.A. : Perth, compared with A. darwini Waterh. 
type loc. King George's Sound. Family .^chilidae : 
Aneipo Kirk. Haplotype, A. diva Kirk. A. ceres 
sp.n. Q. : Mt. Tambourine compared with A . diva 
Kirk. A. diana sp.n. Q. : Kuranda. 

15517. Forster, R* R* Australian Opiliones. 
Mem. Nat. Mus. Viet., xvi (Dec., 1949), 59-89, 
tfs. 1-44. — Suborder Palpatores. Family Phalan- 
giidae. Subfamily Megalopsalinsp nov. subfam. 
Megalopsalis Roewer, 1923. M. hoggi (Pocock, 
1902), V. : Macedon (type ; Golden Square 
(south of Bendigo) ; S.A. : Ashbourne, Myponga, 
Sandy Creek. Spinicrus n.g. Genotype, Pantopsalis 
iasmanica Hogg, 1910 ; S. camelus n.sp. N.S.W, : 
Tubrabucca. 5. stewarti n.sp. V. : Mt. Buffalo, 
from Snow Gum, Eucalyupts pauciflora. Nodala n.g. 
Genotype, Nelima dunni F'orster, 1948. Suborder 
Laniatores. Family Triaenonychidae. Subfam. 
TriaBnonychincR. Key to Australian genera. 
Nunciella Roewer, 1928 ; N. tuberculata n.sp. 
V. : Diamond Creek (type loc.), Warburtoil, 
Kallista, under logs. Paranuncia Roewer, 1914. 
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Genotype, P. gigantea Roewer, 1914. Tasmania. 
P. ingens Roewer, 1931, V. : Cockatoo (type loc.), 
Dandenong Ranges, Warburton, Gippsland, 
Diamond Ck., Ferntree Gully, Kallista. Lomanella 
Pocock, 1903 ; L. kallista n.sp. V. : Kallista. 
Conoculns n.g. Genotype, C. asperus n.sp. S.A. : 
Glen Osmond. Family Assarniid®. Subfam. 
Dampetrinai. Dampetrus Karsch, 1880. D. gvacilis 
n.sp. V. : Redcliffs. Euwintonius Roewer, 1923 ; 
E. continentalis Roewer, 1923, N.T. : King Is., 
redescribed. 

15518. Fullaway^ D, T, Notes on Parasites of 
Tephritid Flies. Proc. Haw. Ent. Soc., xiv (1), 
March, 1960, 27-28.- Mr. Krauss’ shipments of 
fruit fly parasites from Australia reveal flve species ; 
3 new described, op. cit., pp. 65- 67, and Opius 
longicaudatus (Ashmead) and O. fletcheri Silv. 
Gives notes on these and O. persnlcatus (Silv.), and 
discusses synonymy. 

15519. Fullaway, D. T. Fruit Fly Parasites 
Collected in Queensland by N. F. H. Krauss in 1949 
(Hyrnenoptera : Braconida*). Proc. Haw. Ent. Soc., 
xiv (1), March, 1950, 65 -67. -Opius deeralensis n.sp. 
Reared from Dacus {Strumeta) laticaudus Hardy, 
pupie ex Planchonella , Deeral, Australia. O. perkinsi 
n.sp., described from 3,^, 2 ^ specimens, reared from 
Darns laticaudus Hardy, pupie ex Planchonella 
collected at Deeral, Australia, 1949. Types in 
Hawaii, hint. Soc. coll. Opius froggatti n.sp., 
reared from Dacus laticaudus Hardy, pupa* ex 
Planchonella, collected at Deeral, Australia, 1949. 
Types in Hawaii. Ent. Soc. coll. ? Opius longi- 
caudatus (A shin.), from ex Planchonella-inlosting 
Dacus at Deeral, and from .S'o/a«ww-infesting 
pupa* on the .Atherton tableland. ? O. fijiensis 
Full., ex pupa* of Planchonella- and Acmena- 
infesting fruit flies collected at Deeral. ? O. per- 
sulcatus (Silv.), from pupje obtained from Solanum 
auric lilaiuin on the .Atherton tal)leland, .Aug., 1949. 

15521). Gcllatlcy, J. G. IFse of D.D.T. and 
H. E.T.P. Sprays Against the Green Vegetable Bug. 
Agyic. Gaz. .A'.'.SMf'., lx (8), Aug., 1949, 458. 

15521. Ghesquierc, J. Contribution k l etude 
du genre Ancristus Howard (Hvm. ('halcidoidea 
A})lielinida*). Bull. Ann. Soc. Entoin. Belg., Ixxxv 
(5 6), 10 July, 1949. 156 167.tfs. 1 4. -In catalogue 
and key to spp. the autlior refers to forms recorded 
from .Australia. 

15522. Glauert, L. Some Western Australian 
Mallophaga. Emu, xlix (2), Oct., 1949, 129-131.— 
lasts species of Mallophaga from Western Australian 
birds and mammals which have been identified by 
Miss Theresa Clay (British Museum) and gives 
notes thereon. 

16523. GrosSt G. F* The Stilt-bugs (Heteroptera- 
Neidida*) of the Australian and NVw Zealand 
Regions. Rec. S. Aust. Mus., ix (3), June 30, 1950 
(reprint received Aus. Mus. 26 June. 1950), 313-326, 

tfs. 1-4.-^ Key to genera. Neides Latreille, 1802. 

Key to spp. N . tasmaniensis sp.n. T. : Hobart, 
Launceston, N.S. Wales. N . wakefieldi Buch. -White, 
1878. N.Z. : Wellington, Wanganui, Canterbury, 
rare in the North Islands, taken in December and 
April. N . maiponga sp.n. S.A. : Myponga, from 
small swamp ; wAdelaide : Cape Jervis area, from 
Acacia in creek ; T. ; New Norfolk, in tussock. 


Capyella Breddin, 1907 ; C. lobulata Bergroth, 1909, 
syn. Metatropis tipularius Distant, 1911, Northern 
Territory. Metacanthus Costa, 1638, key to Aus- 
tralian spp. M. pertenerus vittatus subsp. nov. 
N.T. : Roper River. 'M. pluto sp.n. Q. : Bunya 
Mts., Magnetic Is. ; N.S.W. ; Upper Williams 
River. Gampsocoris Fuss., 1852 ; G. pulchellus 
(Dallas), 1852, India, Java, New C4uinea (Misima 
Is.), Australia (Darwin). Protacanthus Uhler, 1893 ; 
P. halei .sp.n. S.A. : Moolooloo, 2000 ft., Flinders 
Ranges. 

15524. Gross, G. F. On a New Species of 
Cryptostem matid a* (Hemiptera-Heteroptera) from 
Australia. Rec. S. Aust. Mus., ix (3), June 30 
(reprint received Aust. Mus. 26 June, 1950), 
327-329, tf. 1. — Ceratocornbus {Xylonannus) austral- 
iensis sp.n. S.A. : Tapanappa, near Cape Jervis ; 
holotype and allotype. Paratypes ; IVt. Lofty, 
Gawler and Melrose, S.A. ; Waratah and Strahan, 
T. ; Upper Williams River, N.S.W. ; Mt. Tam- 
bourine and (.'aims district ; (4. ; Lord Howe 

Island. 

15525. Hadlington, P. Fore.st Insects and 
Wood-destroying Insects of N.S.WC Part 1. A. 
Insects Attacking the Living Tree. Technical Notes 
{Div. Wood Tech., Forest Comm. N.S.W.), Sydney, 
iv (7 '9), 1950, 3-5, illustr. — Leaf-eating insects: 
Roeselia lugens, larva “ Gum Itch Grub " ; 
Anaphceis java teutonia ] Char axes p^rrhus sem- 
pronius, on Acacia ; Chelepteryx collesi, on 
Eucalyptus hcBmastoma ; Doratifera vulnerans, de- 
foliating Tristania and Eucalyptus spp. ; Panacela 
leivinw, constructs bag shelters in a number of 
Eucalvpts. occurring mostly on the northern 
tablelands ; Ochrogaster contraria, bag shelters in 
Boree, Acacia pendula, widely distributed ; Thyri- 
dopteryx hubneri, pest of Finns radiata, coastal ; 
T. herrichii, attacks Eucalyptus cladocalyx, etc., 
wide range in N.S.W. ; Sylepta clyfalis, attacks 
Kurrajongs. makes bag shelters, coastal. Sawfly 
(Hyrnenoptera) Leaf-eaters : Perga dorsalis, attacks 
several spp. of eiu alypls : Pterygophorus analis, 
attacks ironbarks, causing severe defoliation ; 
Zenarge turner i. defoliates Cypress Ihne, coastal and 
inland. Beetle (Coleoptera) Leaf Eaters : Li paretrus 
phcenicopterus , causes severe defoliation or death of 
shade trees. Western districts of N.S.W. and 
slopes ; Chrysophtharta varicollis and C . cloelia, 
attacks Flooded (.Tum plantations. North Coast, 
N.S.W. Leaf Miners ; Acrocercops plebia, larva 
of this moth causes iliscoloration of the leaves of 
Acacia, Coastal ; Phylacteophaga eucalypti, Leaf 
Blister Sawfly. causes complete defoliation of young 
eucalvpt seedlings, while growth of mature eucalypts 
mav i)e seriously retarded, (.'oast and tablelands. 

15626. Hardy, D» E. A New Dacus from 
Australia (Diptcra : Tephritida*). Proc. Haw. Ent. 
Soc., xiv (1). March. 1950. 87-89. tfs. la-I/.— 
Dacus {Strumeta) laticaudus n.sp. Q. : Deeral. 

16527. Hardy, G. H. How a Robber-fly (Dipt., 
Asilidie) falls prey to a Scorpion-fly (Mecopt.. 
Bittacidie). Ent. Mo. Mag., Ixxxvi (1032), May, 
1950, 146. — How common scorpion-fly of N.S.W., 
Hat pobittacus tillxardi, E.P., can prey upon 
There utria amaricus Walk. 



16 


SUPPLEMENT TO THE AUSTRALIAN JOURNAL OF SCIENCE 


DECEMBER 


15628. Harkert Janet E* Australian Ephemer- 
optera. Part 1. Taxonomy of New South Wales 
Species and Evaluation of Taxonomic Characters. 
Proc. Linn. Soc. A^.S.IT.. Ixxv (1-2), () )une, 1960, 
1-34, tfs. 1-101. 

15629. Harris^ W* B, Control of Green Peach 
Aphis. ]. Dept. Agric. S.A., liii (10), May, 1960. 
443-446, illustr . — Myzus persiccp L. (on peach and 
nectarine trees in S. Australia). 

15530. Helson, G* A* H, Yellow Dwarf of 
Tobacco in Australia. V. Transmission by Ofosius 
argentatus (Evans) to Some Alternative Host 
Plants. Aust. J. Agric. Res., i (2), April, 1960, 
144 147, pL— Tobacco yellow dwarf virus disease 
was experimentally transmitted to 15 .species of 
plants by Orosius argentatus (Evans). Eight of 
these plants are summer annuals and seven are 
autumn -spring growing })lants which provide a 
continuous succession and wide range of hosts. 
Their occurrence in the districts where tobacco is 
grown makes control by the eh mi nation of alter- 
native host plants appear impracticable. 

15531. Hcly, P. C. The Value of D.D.T. in 
Tomato Pest Control Programmes. Central Coast 
Exyjeriments, Agric. Gaz. iV.S.lP., lx (9), Sept., 
1949, 485-489. 

15632. Hcly, P» C„ and Levitt, E» C. White 
Wax Scale Control on Citrus. Demonstration Plots 
in Central Coast Orchards. Agric. Gaz. A'.SME., 
Ixi (6), June, 1950, 307 -310. 

15533, Hcslop-Harrison, G* A New Indo- 
Malayan Genus and Species of tlie Family Psyllidaj 
(Herniptera-Homoptera). Ent. Mo. Mag., Ixxxv 
(1021), June, 1949, 161 164, tfs. \~U.~-N€Opsylla 
g.n. Orthotype, Psylla acacia! Maskell, 1894. 
Includes here also Psylla {Psyllia) unctaia f'erris 
and Klyver, 1932; P. (P.) unctatoides Ferris and 
Klyver, 1932 ; P. (P.) alhizzia Ferris and Kl 3 rver, 
1932. 

15534. Hcslop-Harrison, G* Contributions to 
our Knowledge of the Psyllida’ of Australia and 
New Zealand, with Special Reference to Tasmania. 
Ann. Mag. Nat. Hist., (12) ii (21), Sept. (26 Oct., 

1949), 641 660. — Gives a census of the An.sfralian 

spp. 

15535. Hcslop-Harrison, G. The Aphalaran 
Genera, Aphalara Forster, Craspcdolepta Enderlein 
and Metaphalara Crawford, with Special Reference 
to the European Species of Aphalara ; Herniptera- 
Homoptera, Family Psyllida\ Ann. Mag. Nat. 
Hist., (12) ii (22), Oct. (4 Nov., 1949), 782-801, 
2 tfs. 

15636. Hcslop-Harrison, G* Subfamily Separa- 
tion in the Homopterous Psyllidae. I. Ann. Mag. 
Nat. Hist., (12) ii (22), Oct. (4 Nov., 1949), 802-810. 

15537. Hickman, V. V* Tasmanian Littoral 
Spiders with Notes on their Respiratory Systems, 
Habits and Taxonomy. Pap. Proc. R. Soc. Tasm., 
1948 (issued separately 15 Sept., 1949), 31-43, 
tfs. 1-15. — Amourobioida3 new fam. Amaurobioides 
O. P. Cambr,, note. A. litoralis sp.n. AgelenidsD : 
Desis kcnyoncF Pocock, T. : Eaglehawk Neck, 
Adventilife Bay, Bruni Island, at the Gardens ; 
Granelly Beach, River Tamar. 


15538. Hill, A. V* Yellow Dwarf of Tobacco 
in Australia. IV. Some Host Plants of the Virus. 
Aust. J. Agric. Res., i (2), April, 1950, 141-143, 
pi. 1, — Vector : Orosius argentatus (Evans, 
Thamnotetiix) . 

16539. Hincks, W* D* Some Nomenclatorial 
Notes on ChrysomelidsB (Col.). No. 3. Cassidime. 
Ann. Mag. Nat. Hist., (12) iii (30), June. 1950, 
606-512. — Austropsecadia nom. nov. for Psecadia 
Weise, 1901, not Huebner, 1825 (Lepidoptera). 

16640, Hopkins, G* H* E. The Host-Avssociations 
of the Lice of Mammals. Proc. Zool. Soc. Lond., 
cxix (2), Aug., 1949, 387-604, 1 fig. 

15641. Hull, F. M» The Morphology and Inter- 
relationship of the Genera of Syrphid Flies, Recent 
and Fossil. Trans. Zool. Soc. Lond., xxvi (4), 
May, 1949, 257-408, tfs. 1-25. 

15542. Jakubski, A, W. The First Margarodine 
(Tribe Margarodini) Coccid from Australia. Ann. 
Mag. Nat. Hist., (12) iii (29), May, 1950, 397-413, 
tfs. 1-19. — Eumargarodes g.n. Orthotype, E. laingi 
sp.n. Q. : Bundaberg, Nov., 1938, R. W. Mnn- 
goinery (adult females) ; J. H. Buzacott, May. 1939 
(larva?), all on the roots of sugar-cane. 

15543. Jenkins, C. F. H. Some External 
Parasites of Sheep. J. Dept. Agric. IV. A., (2) xxvi 
(3), Sept., 1949, 235-242, illustr, — Red-headed 

Sheep Louse, Damalinia ovis Schr. ; the Foot 
Louse. Linognathus pedalis Osb. ; the Sheep 
Ked or “ Tick ", Mclophagus ovinus L. 

15544. Jenkins, C. F. H. Modern Insecticides 
and Their ElTects upon Bird Tdfe. Emu, xlix (4), 
April, 1950, 272 281. 

15545. Johnston, A, N* Studies on the Action 
of D.D.T. on Anopheline Mosquitoes and House- 
flies. Bull. Ent. Res., xl (3), Dec., 1949, 447 452. — 
Experiments conducted at Cairns, N. ()’land, on 
Anopheles {Mvzomyia) piinciulatus punctulaius Don., 
and Mu sea domestica L. 

15646. Lallcmand, V, Revision des G reojume 
(Hemiptera Homoptera). Premiere Partie. Meni. 
Inst. R. Sci. nat. Belg., (2) xxxii, 1949, 1 193, 
pis. i-iv, tfs. — Euryaulax arctofasciata s]).n. 
N. Aust. ; Burnside, Newcastle Waters. 

15547. Lee, D. J* Sandfly Breeding Places. 
Aust. J. Sci., xii (2), 21 Oct., 1949 (received iit 
.Vustralian Mu.seum 18 April, 1950), 74-75. — ^Larvte 
collected in the Salicornia zone lying between the 
mangroves and land, only covered by the highe.st 
spring tides, usually with a fringe of Casuarina. 
An undescribed species. 

16648. Lloyd, N. C. The Pasture Scarab 
{Aphodius howitfi Hope). A Pest in the Orange 
District. Agric. Gaz. N.S.W., lx (8), Aug., 1949, 
429-434, 446, illustr. 

15649. Lloyd, C* The Cherry Aphid {Myzus 
cerasi Fab.) in the Orange District. Agric. Gaz. 
N.5.IF., Ixi (2), Feb., 1960, 83-86, illustr.---Life- 
history, damage and control methods. (To be 
continued.) 

15560. Lloyd, N, C. The Cherry Aphid {Myzus 
cerasi Fab.) in the Orange District. Agric. Gaz. 
N.S.W., Ixi (3). March, 1950, 149-152. 
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16661. Lohrmaniit E. Neue Bembix-Arten 
des Wiener Natur-historischen Museums. Ann. 
Nat. Mus. Wien, lii, 1941 (May, 1942), 166-160, 
2 tfs. — Bemhix promontorii n.sp. Cape York, Q. ; 
B. octosetosa n.sp. Rockhampton, Q. ; R. victor- 
iensis n.sp. Victoria ; B. brevis n.sp. Cooktown, Q. 

16652. McArdie, A. A. Red Mites -Hidden 
Enemy of Poultry. /. Dept. Agtic. S.A., liii (10), 
May, 'i960, 461. 

16653. McKeown» K, C. Australian Insects. 

XXXVII. Coleoptera 14 — The Auger Beetles. 
Aiist. Mus. Mag., ix (12), July-Sept. (Sept. 30- 
Dec. 2, 1949), 407-410, illuslr. 

16564. McKeownt K. C. Australian Insects. 
XX XIX. Coleoptera 16 -Ladybirds. Aust. Mus. 
Mag., X (2), March 31 (-- July 4, 1950), 66- 67, 
illustr. 

15665. McMillan, R. P. A Jewel Beetle of the 
Flooded Gum {Melohasis sexplagiata) . W. Aust. 
Nat., ii (3), Jan. 24. 1960. 67-68, fig. 

16566. Marks, Elizabeth N. Studies of ^lucens- 
land Mosquitoes. Part IV. Some Species of Aedes 
(Subgenus Ochlerotatus). lAtiv. (^Yld. Pap. Dept. 
Biol., ii (II), 30 Sept., 1949, 1-41, tfs. 1 16. 
d. (G.) aculeatus (Theob.), S. coastal Queen.sland 
Iocs. .N.S.W. ; Port Macquarie. (A. (0.) theohaldi 
(Taylor), inland syx'cies. Also recorded from 
coastal areas in south-east yueeii.sland. Recorded 
from N.S.W. , V., S..'\., gives additional Iocs, from 
Q., N.S.W. A. {().) near theohaldi, larva, (on- 
darnine, Q. .4. {().) vorrnanensis (Taylor), Q. : 
Iocs, ; N.T. ; Iocs. A. (O.) pseudonornuinensis 
n.sp. I'ddsvold, O. (Isqx's), syn. (G.) uormanensis 
Mackerras, 1927. nee. Taylor.’ A. (O.) perkinsi 
n.sp. Known only from type loc., a heath swamp 
about five miles from Caloiindra, S.Q. .1. (O.) 
strichlandi (Edwards), W..A. : Iocs. ; S.A. : Mt. 
Compass ; Bass. Strait : Flinders Is. ; V. : Lower 
Tarwin. 

15557. Marks, Elizabeth N. Note on the 
Mosquito Fauna of the Dunwich Area. O’land Nat., 
xiv (1), Nov., 1949, 9-12. 

16558. Mathews, Wallace H, Notes on the 
Ant-Lions of the Sub-Famih^ Myrmeleontime. 
IF. Aust. Nat., ii (3), Jan. 24, 1950, 64 66, tfs. 1-4. 
Refers to four spp. of Acanthociisis : A. sp. ; 

A. subfasciata ] A. fuudata ] A. suhtendens. .Ml 
from S. Perth, W.A! 

15669. Maunder, J, C, J, Cattle Tick Cx)ntrol : 
Results Achieved in the Field with D.D.T. and 

B. H.C. Q’land Agric. J ., Ixix (3), Sept., 1949, 

160-167. 

16660. May, A, W. S» The Mite Problem at 
Stanthorpe. Q’land Agric. J., Ixviii (5), May, 
273-274. — Red Spider ; Bryobia ; Eriophyid mite. 
Reprinted as Advisory Leaflet No. 165, 

15661. Miller, N. C. E* New Genera and Species 
of Dulitocorini (Reduviidffi-Stenopodinffi). Ann. 
Mag. Nat. Hist., (12) ii (21), Sept. (26 Oct., 1949). 
687 - 703, tfs. 1-10. — Key to genera. Key to spp. of 
Pedionotocoris. Dulitocoris usingeri sp.n. Q. : 
Mackay. 

15662. Mills, M* B* Observations on Pro- 
tessionary Caterpillars. Ochrogaster contratia Walk. 
W. Aust Nat., ii (4), May 17, 1960, 84-87. 


15563, Morgan, W. L. Control of Insect Pests 
of Tobacco. New Insecticides Tested, Agric. Gaz. 
N.S.W., lx (10), Oct., 1949, 636-638, 556. 

15664. Mouchamps, R. Contribution a la 
systematique des Coleopteres Gyrinides. I. Dineutus 
(.Spinosodineutus) Hatch. Bull. Ann. Soc. Ent. 
Belg., Ixxxv (9 10), 10 Nov., 1949, 216-264, pis. 1-5, 
2 maps. 

16565. Mungomcry, R. W. Report of the 
Division of Entomology and Pathology. 49//? 
Ann. Rpt. Bur. Sugar Exp. Stat., Brisbane, pp. 
36-39, figs. 6 8 (1949).— The Grey back Cane 

Beetle, Devniolepida albohirium, control by “ Garn- 
mexane ” (benzene hexachloride). " Frenchi ” 
beetles, f.epidiota frenchi Blkb., CiJiitrol by benz. 
hexach. Pseudoholophylla furfuracea Burm. ; 
Lepidiota consobrina Lea. Wireworms Lacon 
variahilis Cand., control by B.H.C. Rfia dosctlus 
obsenrus Boisd.. weevil borer of cane- -control by 
burning cane. Aphcpnogasier pythia Ford, mound- 
building ant, at Tiilly. Margarodes sp. ; the 
Sugar-cane Scale, Aulacaspis m’adiucnsis Zehnt. 

16666. Musgravc, A. S})iders Harmful to Man. 

II. Aust. Mus. Mag., ix (12). Juh -Sept. (Sept. 30 — 

Dec. 2, 1949). 411 419, illustr.- Records those 

.species of Australian sjiiders whose bites have 
caused suffering or inconvcnieiu e to man, while 
mention is also madi* of harmful exotic forms. 

16667. Neavc, S. A. Nonicnclator Zoologit ns. 
Svo. London. Vol. \ (1936 1946), py>, 30S. 

16668. Nichols, L. E., and Weddell, J. A. 

The Control of .Mites at Clieest* Factories and 
Cold Stores. O' land Ai^ric. J ., Ixx (4!. A]>ril. 1960, 
220-226, pis. H)9 111. 

16569. Norris, K. R., Roulston, W. J., and 
Snowball, G. J. (Observations on the (.'ontrol of 
the Cattle Tick with ITeparations of 1).].).T, and 
Benzene Hexachloride (B.H.C'.) in T)i]’ts Aust. J. 
Agric. Res., i (2), .\pril, 1960, 165 177. 

16670. Paramonov, S. J. Notes on Australian 
Diptera (I-V). Ann. Mag. Sat. Hist.. 12) iii (30), 
June, 1950, 61 5-534.- l*aper in live sections as 
follows ; I. The I.ocalities referred to b\' .Macquart 
as " Cap des Aiguilles ” ; “ Isle Sydney ”, and 

“ Ocenaie ”. II. A Review of the Genus Aniphi- 
ho/ia (Tachinithe) . Key to spj). .4 . ■ aier,ti}ia 

Mact].. Tasm., \'., N.S.W., W.A. Iocs. ; .4. ignovata 
sp.n. N.S.W., S.A. Iocs. .4 . ram pbelli sp.n. 
N.S.W. Iocs. A. wilsoni sp.n. \’. ; WarVmrton. 
A. albocincta Olall. N.S.W. : Barrington Tops. 

III. A Note on Two New Australian There\dds. 
Mannia g.n. Key to genera and spp. (Orthotyyve, 
M . tasmanica sp.n. T. : d yenna. Eupstlocephala 
singula Walk. W.A. Iocs. E. krbben sp.n. (j. ; 
Hidsvold. n*. A Ke\ icw of Australian Species of 
the Genus Antonia (Bombyliida*). Key to spp. 
A. roddi sp.n. N.S.W. : Lane Cove near Sydne>'. 
.4. decorata sp.n. ? loc. A. hermanni Beck . descr. J. 
V. (_)n So-called Syrphus viridiceps Macq. (Syr- 
pliida»). Xanthograninia sp. 

15671. Pasfield, G., and Braithwaite, B. M. 

The Argentine Ant [Iridomyrmex huntilis Ma\T.). 
Agric. Gaz. N.S.W., Ixi (7), July, 1960, 336-340, 
illustr. — Records this species from the Sydne\' 
metropolitan area. Gives description and life- 
history of speci(‘s and control. 
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15572. Perkins, F. A,, and May, A* W* S* 

Studies in Australian and Oriental Trypetidae. 
Part IV. New Species of Dacinae from Queensland. 
Univ. Q'land Dept. Biol., ii (14), 28 Nov., 1949, 
1-21, tfs. 1-10. — Strumeta manskii n.sp. Q. : 
Cairns, bred from Strychnos bancroftiana Bail. 
S. fuscaius n.iip. Q. : Cairns, bred from 
ohovatum. S. bilineata n.sp. Q. : Cairns, bred from 
Sideroxylon obovatum (R.Br.). vS". endiandvce n.sp. 
Q. : Cairns, bred from Endiandra discolor Benth. ; 
Cairns, bred from Cryptocarya erythroxylon Maiden 
and Betche ; Mossman, same ho.st, S. pallidiAs 
n.sp. Q. : Cairns, brod from fruits of Sarcocephalus 
covdaius Mig. ; Brisbane, same ho.st. S. melas 
n.sp. Q. : Gayndah, Nambour and Palmwoods, 
bred from grapefruit. .S. solani n.sp. Syn. 
Chcetodaciis dorsalis Tryon nec. Heridel, .southern 
Q'land, from fruits of Solanum auriculatum Ait. 
and 5. verbascifoHuni Ait. (Wild Tobacco). Oc- 
ca.sionally from tomatoes. Asiadacus F.A.P., 1937, 
not previously recorded from Australia. A . 
calophylli n.sp. Q. : Cairns, bred from fruits of 
Calophylliim inophyllum L. A frodacus Bezzi, 1924 : 
two species have previously been recorded, A. 
bigiittulus Bezz. from Africa, and A. jarvisi Tryon 
from Qdand. A. hrunneus n.sp. Q. : Gayndah 
and Stanthorpe, trapped in a citrus and deciduous 
fruit orchard. Daculus Speis., 1924. This genus 
has not previously been recorded from Au.stralia. 
A series of specimens considered to be conspecific 
with Daculus' murrayi F.A.P. were bred from 
fruits of Semecarpus australiensis Engel. Zeugodacus 
Hendel, 1927. A .series of .specimens bred from the 
fruits of Hearnia sapindina F.v.M, in August, 1937, 
have been identified as Zeugodacus atrisetosus 
F..A.P., wliich was de.scribed from specimens 
collected in New Guinea. 

15573. Powning, R, F. The Compatibility of 
D.D.T. with Nicotine and Alkaline Diluents in 
Agricultural Dusts. Aust. J. Agric. Res., i (2), 
April, 1950, 178-181. -Points out that a combined 
du.st consisting of D.D.T. and nicotine in pyro- 
phyllite, calcium carbonate, or magnesium carbonate 
is sufficiently stable for use against cabbage insects 
and may be .stored safely for at least two months. 

15574. Priesner, H. Genera Thy.sanopt;erorum. 
Keys for the Identification of the Genera of the 
Order Thysanoptera. Bull. Soc. Fouad lev Entom., 
xxxiii (31 Dec., 1949), 31-157. 

15575. Raymcnt, T, Mites, " French Moult 
and Bees. Viet. Nat., Ixvi (6), Oct., 1949, 118-119, 
fig. - Records mites from Australian bees : Tyro- 
ply phus near farina’ from Saropoda ; Tyrofagus 
ienuiclavus irom ne.st of Exoneura. 

15576. Rayment, T* New Bees and Wasps. 
Part Xll. Viet. Nat., Ixvi {S), Dec., 1949, 147-151. 
tfs. i-\\.— Euryglossirnorpha aureomaculata sp.n. 
N.S.W. : Mt. Keira. Found in association with 
Coptotermes lactem Frogg. Callomelitta picta 
perpicta Ckll., found in association with termite, 
Stolotermes victoriensis Hill, from Victoria. 

15577. Rayment^ T« A New and Remarkable 
Organ on a Resin-Bee. Viet. Nat., Ixvi (9), Jan., 
1950, t63-168, tfs. 1-21 .—Megachile remeaia Ckll.. 
description of allotype. W.A. : Bolgart. 


15578. Raymentt T, Sex-Linked Characters in 
Bees. Viet. Nat., Ixvi (12), April, 1950, 233-238, 
illustr, 

15679. Rayment, T* New Bees and Wasps. 
Part XIII. Analastoroides, A New Genus of 
Wasp-like Bees. Viet. Nat., Ixvii (2), June, 1950, 
20-25, pi. (20 figs.). — Hylaeida?, Hylseoidinee : 
Analastoroides n.g. Orthotype, A. foveata sp.n. 
N.S.W. : Jamberoo. 

15580. Rcmy, P* Sur quelques Pauropodes 
d’Australie. (Recoltes de M. le Professeur O. W. 
Tiegs.) Mem. Nat. Mus. Viet., xvi (Dec., 1949), 
51-58, tf. \ .—Stylopauropus Tiegsi n.sp. V.' 
Belgrave ; Pauropus silvaticus Tiegs. T. : Bd 
grave. 

15581. Roberts, F. H» S* The Distribution and 
Seasonal Prevalence of Anopheline Mosquitoes in 
North Queensland. Proc. R. Soc. Q'land, 1947, 
lix (2), 20 Dec., 1948, No. 2 (issued separately 
16 Aug., 1948), 93-100. 

15582. Roewer, C* F. Einige neue Arachniden. 
1. Veroff. Deutsch. Kol.-u. Uebersee-Mus. Bremen, 
hi (3). 20 Nov., 1942. 277-280, pi. 20, f. 1-6.— 
Opiliones : Triamonychidap, Trisanonychinae : 

Y at ala g.n. Haplotype, Y. hirsti sp.n. S.A. : 
Yatala. Callihamina g.n. Haplotype, C. udelaidia 
sp.n. S.A. : Adelaide. 

15583. Roewer, C. F. Uber Phalangodiden I. 
(Subfam. Phalangodime, Tricommatina, Samoime, 
Wciterc Weberknechte XIII). Senkenhergiana, 
Frankfurt am Main, xxx (13), 31 May, 1949, 
11-61, tfs. 1-14. — Spalicus n.g. Orthotype, 
5. aeditarsus sp.n. Blue Mts. Badessania n.g. 
Orthotype, B. metatarsalis sp.n. Blue Mts. 

15584. Schedl, K. E, Tropical Seed Beetles of 
the Genus Coccotrypes hiichh. 99. Contribution to 
the Morphology and Toxonomy of the Scolytoidea. 
Tijdsch. V. Ent., xci, 1948 (Dec. 20, 1949), l‘l3-12C 
illustr. — C. carpophagus Horn, Au.stralia ; extra 
limital. C. pilosnlus n.sp. Q. : Kuranda. 

15585. Schedl, K. E. Scolytidse and Platypo- 
didae. Contribution 86. New Species and New 
Records of Australian Scolytkhe. Proc. R. Soc. 
Q'land for 1948, lx. No. 2, issued separately 24 
Nov., 1949; vol. issued 20 Jan., 1950, 25-29, 
tf. 1. — Cryphalus as per ulus .sp.n. Q. : Imbil, 
ex Grevillea rohusta. C. brimhlecomhei sp.n. Q. : 
Emu Vale, ex Cryptocarya erythroxylon. Hypo- 
cryphalus nigrosetosus .sp.n. Q. : Kalpowar, from 
rain forest tree, ? Capparis nohilis. Xyleborus 
pseudo angiistatus sp.n. Q. ; Stapleton, ex 
Eucalyptus maculata, Brookfield, ex loquat ; Stan- 
thorpe, ex apple and plum. N.S.W. ; West 
Pennant Hills, ex apple-wood. 

15586. Snyder, T, E, Catalog of the Termites 
(Isoptera) of the World. Smithson. Misc. Coll., 
cxii, Nov. 1, 1949, 1-490. 

15587. Steel, W. O. Notes on the Omaliinae 
(Col. Staphylinidae). Ent. Mo. Mag., Ixxxv (1024), 
Sept., 1949, 231-240, tfs. 1-23. — Austrolophrum 
Steel, 1938. Genotype, A. cribriceps (Fauvel, 
1878). N.S.W., V., T., S.A., W.A. A. cribriceps 

var. guichardi nov. V. : Mt. Martha. A. australe 
(Fauvel, 1877). Sydney. Steel, 1938, def. 

15588. Steel, W* O. Notes on the Omaliinae 
(Col. StaphylinidaB). Ent. Mo. Mag., Ixxxv (1026), 
Oct., 1949, 241-245, tfs. 24-38. — Leaskia acidoti- 
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formis Steel, 1938. Viet. : Wannon Valley, Major 
Mitchell’s Plateau. A. spinipes (Fauvel), 1878. 
W.A. : Fremantle. 

15589. Thompson, G. B. A List of the Type- 
hosts of the Mallophaga and the Lice Described 
from Them. Ann. Mag. Nat. Hist., (12) hi (28), 
April, 1960, 269-287. 

15590. Thompson, G. B, A List of the Type- 
hosts of the Mallophaga and tlie Lice Described 
from Them. Ann. Mag. Nat. Hist., (12) hi (29), 
May, 1950, 365-382. 

15591. Tiegs, O. W. Presidential Address. The 
Problem of the Origin of Insects. Rpt. 21th 
Meeting A. N.Z. Ass. Adv. Sci., Hobart, Jan., 
1949 (1950), 47-56, tfs. 1-4. 

15592. Toop, C* R. Lice and Tick in Sheep. 
J. Dept. Agyic. W.A., (2) xxvi (3), Sept., 1949, 
226 230. illustr. 

15593. Uhmann, £. Hispina' aus dem Britischen 
Museum. V. Teil. 129. Beitrag /.ur Kenntnis der 
Hi.spiiiie (Coleopt., rhrv.som.). Ann. Mag. Nat. 
Hist.. (12) hi (28), April 1950, 324-337. tfs. 1-4. - 
Hispellinus germari (Cliapuis). 1877. W.A. : 
Yanchep, 32 miles north of Perth. 

J5594. Wason, E. J., and Lloyd, N. C. Insect 
Pests. lYsts of Pome Fruit Trees. Agric. Gaz. 
N.S.U’.. lx (9), Sept., 1949, 479-483, illustr. 
Pests of pome fruit trees : Codling Moth, control 
by D.D.T. ()• 1 % ; lead arsenate. Red Mite, control. 
Red Spider, control, Woolly .\phid. control. 
Light Brown Apple IVfoth, control. Cutworms 
(Noctuida*), control. T he X’egetable Weevil, lAstro- 
deres ohliqims. 

15595, Waterhouse, D. F. The Hydrogen Ion 
Concentration in the Alimentary Canal of Larval 
and Adult Lepidoptera. Aust. J. Sci. Res., ii (4), 
Nov., 1949, 428-437. 

15596. Womersley, H. On the Female of the 
Dipteron Scatopse aptera Womerslev. 1942. Rec. 
S. Aust. Mus., ix (3), June 30, 1950, 331-338. tf. 1. - 
See Womersley. Trans. R. Soc. S.A., Ixvi (1), 1942, 
74. De.scribes allotype female from Tapanappa, 
near Cape Jervis, S.A. 


15597. Woodhill, A. R. A New Subspecies of 
AMes {Stegomyia) scutellaris Walker (Diptera, 
Culicida*) from Northern Australia. Proc. Linn. 
Soc. V.5.IF.. 1949, Ixxiv (3-4), 21 Oct., 1949, 
140-144, tfs. \-‘^.—Aedes scutellaris scutellaris 
Walker, 1 859, additional records, New Britain ; 
New Guinea ; Morotai. A. scutellaris kathefinensis 
n. subsp. N.A. : Batchelor, Katherine (type loc.). 
W..\. : Kummunya Mission, Port George iv, 
Kimberley Division. 

15598. Woodhill, A. R. A Note on the Exp€*ri- 
mental Crossing of Aedes {Stegomyia) scutellaris 
scutellaris Walker and Aedes {Stegomyia) scutellaris 
kathefinensis Woodhill (Diptera. Culicidfe). Proc. 
Linn. Soc. N.S.W., Ixxiv (5-6), 15 Dec., 1949, 
224 226, 1 tf. 

15599. Wygodzinsky, P. “ Reduvioidea ” from 
New South Wales. Description of a Remarkable 
new Genus and Species of “ Emesinie ” (Reduviidje, 
Hemij^era). Rev. Brasil. Biol., ix (2), 1949, 

217-2:^, tfs. 1 19. — Armstrongocoyis n.g. Ortho- 
type, A. singularis n.sp. N.S.W. ; Acacia Plateau. 
Type .\u.st. Mus. 

15600. Wygodzinsky, P. Reduvioidea from 
New South Wales. Notes and Descriptions. Proc. 
Linn. Soc. N.S.JV., Ixxv (1-2), June, 1950, 81-88, 
tfs. L 34. - Earn. Enicocephalida* : U shigeriella 
g.n. Orthotype, U. boganensis sp.n. N.S.W. : 
Bogan River. Type in Aust. Mus. Fam. 
Reduviida*. Subfam. Ihnesina'. Efupicoris rubro- 
maculatus (Blackb., 1889). N.S.W. : Bogan RKer, 
Acacia Plateau. A rmstroyigula. g.n. Orthotype, 
A . tillyardi sp.n. N.S.W.: Bogan River. Subfamily 
Holoptilina' : Ptilocnenius lemur Wwd.. 1840. 
N.S.Ml : Bogan River, Inverell. Subfamily 
Stenopodina^ : Sastrapada australica Stal, 1874. 
N.S.W. : Acacia Plateau. Subfamily Reduviinae : 
Archilestidiuyn orriatulum Breddiii, 1900. N.S.W. : 
Acacia Plateau. Subfamily Harpactorinae : 
Endochus {Pnirsus) cinctipes Stal. N.S.W. : In- 
verell. Nylluis Stal, 1859, syn. Orgetorixa China, 
1925. N. australicus (China, 1925). N.S.W. : 
Acacia Idateau. 

15601. Zeckt E, H, Presidential Address. 
Some Insect Pests of Animals. Proc. R. Zool. 
Soc. V.N.IP., 1948-49 (May, 1950), 7-15. 


BOTANY. 

Hon, Abstractor : J. W. Vickery. 


15602. Aellen, P. Revision der australischen 
und neuseclandischen Chenopodiaceen. III. A triplex 
(2. Nachtrag). Candollea, xh (1949), 153-155. — 
One new species, A triplex cephalaniha, is de.scribed 
from We.stern Australia, and a new name, A. 
Eardleyi, is establisiied. 

15603. Barnard, C. Microsporogenesis, Macro- 
sporogene.sis, and Development of the Macro- 
gametophyte and Seeds of Duboisia Leichhardtii 
(F.v.M.) and D. rnyoporoides (R.Br.). Austral. 
Journ. Sci. Res., ii (3), 1949, 241-248.— The 

haploid number of chromosomes in both species is 
30. Macrosporogenesis, development of the embryo 
sac and embryogeny is comparable to published 
descriptions for other genera of the Solanacese 
except for the development of the endosperm. 


A primary endosperm of large thin-walled cells is 
present until the o\'ules have almost reached mature 
seed size and the embryo at the 14-celled stage. 
Meristematic activity in the vicinity of the embryo 
then results in the formation of a dense secondary 
endosperm the cells of which become filled with oil. 
Emptine.ss of the seed is probably caused primarily 
by lack of fertilisation, but degeneration of the 
ovules may occur at almost any stage of 
development. 

15604. Clelandt J. B. Additions to the Flora of 
the Adelaide Coast. South Austral. Nat., xxv 
(2, 3, 4), 1950, 26-27. — This contains additions to 
the list issued in 1935, and brings the total number 
of species recorded for the coast district to 530. 
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15605. Colemaiit Edith, Further Notes on 
the Mistletoe. Viet. Nat., Ixvi (10), 1950. 191-194. — 
Notes on behaviour of the Mistletoe bird in its 
relationship to distribution of the seeds of Mistletoes. 

15606. Cross, D, 0„ and Vickery, Joyce W, 

List of the Naturalised Grasses in New South 
Wales. Contvib. .V.5.1F. Nat. Herb., i (5). 1950. 
2ir^-2H0, 

15607. Ford, Neridah, and Vickery, Joyce W. 

The Correct Name of Sturt’s Desert Pea, CHanthus 
forrnosus (G. Don.) comb. nov. Contrib. N.S.W. 
Nat. Herb., i (5), 1950, 302- 303. — A nomenclatural 
study. 

15608. Gardner, C. A., and Watson, E, M. 

The Western Australian Varieties of Eucalyptus 
oleosa F. Muell. ex Miq. and Their Essential Oils. 
Journ. Roy. Soc. W.A., xxxiv for 1947-48, 1950, 
73-86.- The history of E. oleosa is discussed, and 
six varieties are recojiinized, of which four are here 
de.scribed as new. • 

15609. Gilbert, L, A. Naturalist-Explorers of 
the Australian Coasts. \'ict. Nat., Ixvii (3), 1950, 
49^-53. 

15610. Hart, T, S, Heterophylly in the Prkkfoot 
{Eryngium vesiculosutn). Viet. Nat., Ixvi (10), 
1950, 197. -Leaves found representing early season 
growth are hollow, suluilate, and several inches 
long in contrast to the coarsely serrated narrow 
blades developed later. 

1 561 1 . Herbert, D. A, ITcsent Day Distribution 
and the Geological Past. I’lct. Nat., Ixvi (12), 
1950, 227-232.— The present vegetation of Australia 
is a mosaic of types that have been sifted out by 
climate and soil and jrrofoundly influenced in their 
detailed composition b}^ the geological past. Some 
elements are assumed to have invaded the continent, 
but there is a strongly developed element peculiar 
to Au.stralia. The significance of climativ barriers 
and of land bridges determining the pre.sent plant 
communities is discussed. 

15612. Hubbard, C. E. Henrardia, a New 
Genus of the Gramineav Blumea, Suppl. iii, 1946, 

10 21. — The affinities of the genera Henrardia, 

Lepturus, Monerma, ParaphoHs and PhoHurus 
are discussed and their morphological characters 
delineated. Several of the species affected by this 
revision of generic limits are naturalized in Australia. 

15613. Learmonth, N. F, Monthly Notes from 
Portland F.N.C. Viet. Nat., Ixvi (10), 1950, 198. — 
Additions to the plant list of the Lower Glenelg 
National Forest are recorded. 

' 15614. Lewis, N* 7'he Acacias of the Adelaide 
Hills. Sotith Austral. Nat., xxv (2, 3, 4), 1950, 
14-20. — 7'he morphological characters of the 
species of Acacia found in the district are discussed, 
and a key is provided to enable identification. 

15615. Lucas, A. H. S., and Perrin, Florence* 

The Seaweeds of 3outh Australia. Part II. The 
Red Seaweeds. Adelaide, 1947, pp. 116-468. — 
This is a handbook of the red seaweeds, mainly 
Rhodophyceae, known from the coasts of South 
Australia, with descriptions and locality records. 
Many species are illustrated. The first part of the 
work '4^as prepared by A. H. S. Lucas prior to his 
death in 1 936, and the remainder was completed 


by Mrs. Perrin. The system of classification, 
used is that of De Toni “ Sylloge Algarum 
1889-1924, which has a morphological and in .some 
measure an artificial basis. In view of recent 
trends towards a rnore natural classification based 
on studies of life histories, appendices reviewing the 
classifications of the Green, Brown and Red Algae 
have been provided by H. M. S. Womersley and 
J. R. Harris. The former author has also added 
numerous species, descriptions and keys which 
were not included by the primary authors. 

15616. Mort, G* W. Vegetation Survey of the 
Marine Sand Drifts of New South Wales. Some 
Remarks on Useful Stabilising Species. Journ. 
Soil Conserv. Sertnee N.S.W., vi (2), 1950, 63-72. — 
Marram Grass (Ammophila arenaria) and Sand 
Spinifex {Spin if ex hirsutus) are considered in 
relation to their habit and biology, and their 
utility in controlling drift of coastal sand dunes. 

15617. Nicholls, W. H. Additions to the 

Orchidacea* of .\ustralia. I. J'ict. Nat., ixvi (11), 
1950, 211- 215. — Diiiris citrina from N.S.W., 

Prasophyllum appendiculaiuni from Victoria, 
Caladenia EricksoncB and Pterostylis rufa R.Br. 
var dcspectans from Victoria are descril)ed as new 
and figured. 

15618. Nicholls, W. H. Pterostylis furcata. 

An Additional Note. \'ict. Nat., Ixvi (12), 1950, 
239-240. — Further records of this s])ecies in 
Tasmania . 

15619. Nicholls, W. H* .Vclditions to the 

Orchidaceie of Australia. II. Fir/. Nat., Ixvi (12), 
1950. 223-226. — Caladenia variahilis and Den- 

drohium fusiforme Bail. var. Blackburn ii are 
described as new and figured. Robust specimens of 
Caladenia longiclavata Coleman from S. W. .\ustralia 
are noted, and Thelymitra r elect a Rupp is recorded 
from eastern Victoria. 

15620. Nicholls, W. H, 7'he Genus Phaius in 
Australia. \’ict. Nat., Ixvii (1), 1950. 10-15.— 
Notes on the systematics and distribution of tlie 
species. 

15621. Nicholls, W* H. Additions to th<^ 
Orchidacene of Australia. III. (Two New' Species 
of Pterostylis in Victoria.) Viet. Nat., Ixvii (3), 
1950, 45-48. — Pterostylis Fischii and P. tenuissima 
are described and figured. 

15622. Pryor, L. D. A Hybrid Eucal\pdus. 
Proc. .Linn. Soc. N.S.W., Ixxv (1-^2), 1950, 96-98.— 
Evidence from field occurrence, morphological 
affinities and open-pollinated progeny tests is put 
forward which indicates that plants previously 
referred to Ezicalyptus vitrea are naturally-occurring 
hybrids between E. pauciflora and E. dives. 

15623. Rupp, H. M. R, The Schlechter Col- 
lection of Orchidaceje in the National Herbarium 
of New South Wales. Contrib. N.S.W. Nat. Herb., 
i (5), 1960, 304-311. — The National Herbarium of 
N.S.W. possesses nearly 400 duplicates of 
Schlechter’s orchid collections, and these are here 
listed. The greater part of his herbarium was 
housed in the Berlin Museum, and may have been 
damaged during the 1939-46 war. The species 
are listed under their country of origin, viz. New 
Guinea, New Caledonia, Celebes and Borneo,. 
Sumatra, South Africa. 
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about 15,000 bird skills, 1000 mammals, a rich 
collection of insects (especially butterflies), 
representative molluscs, flsh (in spirit and as 
casts), reptiles, and a moderate collection of 
other groups. Living animals include six orang 
utans, and there is an extensive plant collection. 
Specimens are mostly from Sarawak, but they 
include material from North and East Borneo 
( especially ethnographic ) . 

Expeditions to Sarawak are given travel 
facilities and other indispensable aid by the 
Government, on terms of a share of the collec- 
tions acquired. The Museum establishment 
includes the Curator and Assistant Curator, 
Archivist, Research Assistant, two taxidermists, 
two collectors and a Photographer. Facilities 
aie offered to visiting scientists. Sarawak is 
almost without road communications and there 
is no hotel in Kuching, the capital city. The 
Museum was a sptKual interest of the Brooke 
family. Until research space is extended by a 
building to be erected in 1951, visiting scien- 
tists must be prepared for somewhat rough 
conditions. 

The l^araivak Miiseiim Journal is published 
at least once a year, and otherwise as oppor- 
tunity permits. The subscription is six Straits 
dollars. Although a large proportion of space 
is devoted to anthropology, ethnology and 
archaeology, coiltiibutions are also published 
from zoology, botany, meteoiology, geology, and 
other fields. 

Parsons Memorial Window 

On 5 October the Dean of Westminster dedi- 
cated in the Abbey a Memorial Window^ 
designed by Sir Ninian Comper, to commem- 
orate Sir Charles Parsons, O.M., F.R.S. 

Sir Charles Parsons was born in 1854 and 
after his death in 1931 the Royal Society set up a 
committee to arrange an appropriate memorial, 
of which the Window in Westminster Abbey is 
one outcome. Another is the Parsons Memorial 
Lecture delivered annually. A third was the 
contribution of £10,000 towards the Parsons 
Memorial Libiary at London House, Blooms- 
bury, which was opened by Her Majesty Queen 
Mary in 1937. Sir Frank Smith, Chairman of 
the Royal Society Committee and himself the 
first Parsons Memorial Lecturer, delivered the 
Memorial Oration at the Abbey. 

Vacuum Oil Company Scholarships 

For research in the fields of chemistry, 
chemical engineering, mechanical engineering, 
or mining engineering, scholarships worth £500 
a year have been made available at the Univer- 
sities of Melbourne and Sydney by the Vacuum 
Oil Company Pty. Ltd. The intention is to 
assist Australian universities in developing 
research workers who are not only outstanding 
in particular fields of research but have the 
potential all-round ability to assume executive 
responsibility In industry. It is desired to 


select men with potential all-round ability 
rather than purely academic outlook. 

The Vacuum Oil Company Research Scholar- 
ships will be open to engineering and science 
graduates of any university in Australia, but 
research work under the scholarships is to be 
carried out at either Melbourne or Sydney. 
The scholarships will be awarded each year 
from applications lodged with the Registrar of 
either university. Selection of scholarship 
winners will be made by the Pjofessorial Board 
of each university, on the recommendation of 
a committee consisting of the appropriate heads 
of departments and a representative of the 
Vacuum Oil Company Pty. Ltd. Scholarship 
holders will have the usual right to publish the 
results of ^heii- research. 

/ 

Research Fellowships in Canada 

The National Research Council of Canada 
will award thirty-four Fellowships in Pure 
Chemistry and Physics, tenable in their labora- 
tories at Ottawa in 1951-1952. Fellowships 
may be reneW'Cd for a second yeai' on appli- 
cation. Applicants are, as a lule, expected to 
have a Ph.D. degree. The allowance is $2820 
a year, wdth tiavelling allow^ances from abroad. 
Applications (on a special form) should reach 
the Secretary, Laboratory Awards Committee, 
N.R.C., Ottawa, by 15 February 1951. 

Genetical Survey of Human Populations 
in Pacific Area 

Since 1944 Mr. Roy T. Simmons, of the 
Commonwealth Serum Laboratoiy, Parkville, 
Vic., and his colleagues, have tested and pub- 
lished genetical analyses of blood samples from 
aboriginal groups in Australia, Fiji, New' 
Caledonia and nearby islands, Admiralty Islands, 
southern coastal New Guinea, Leyte, and New' 
Zealand. Additional data have been available 
on Japanese, Hollanders, and vaiious Indo- 
nesian groups. Work is continuing on samples 
received from the Gilbert Islands, five popula- 
tions in Borneo, and two provinces in China; 
arrangements have been made to i*eceive blood 
and saliva samples from tlie Mt. Hagen region 
of New' Guinea and from areas in the United 
States Trust Territory of the Pacific Islands. 
Co-operating in this project are the Department 
of Anthropology and Sociology of the Univer- 
sity of California at Los Angeles, the Pacific 
Science Board of the National Research Council, 
Washington, D.C., and the U.S. Navy. It is 
hoped that the results of the survey will con- 
tribute to knowledge of basic racial populations 
in the Pacific, the degree of hybridization, the 
rates of gene flow, the process of genetic drift, 
and, ultimately, to the methods for investi- 
gating the influence of natural selection on 
serological antigens. An account of this pro- 
ject, by Joseph B. Birdsell, is published in 
Science, 112, 7 July 1950. 



78 


THE AUSTRALIAN JOURNAL OF SCIENC E 


^WlttER 


National Institute of Ocoanograph3r 

The provisional Executive Committee of the 
National Institute of Oceanography approved 
that the work of the Institute (which has head- 
quarters at 137 Queen Anne's Mansions, 
London) should be directed to eiich fundamental 
problems as those outlined in the Recommen- 
dations for research made at the Seventh 
Pacific Science Congress. The study of waves 
and swell is being extended to include all 
effects of wind on the sea and a theoretical 
and experimental study of the interchange of 
heat and water vapour between the sea and air. 
Information about deep water circulation will 
be obtained by the Institute’s research vessels, 
but the primary object will be to make such 
studies of the physical processes as will allow a 
more precise interpretation of existing data and 
future observations. The Royal Research Ship 
Discovery JI is making observations across the 
southern part of the Pacific Ocean and will 
make observations near New Zealand in co- 
operation with the New Zealand Inter-Depart- 
mental Committee on Oceanography. The ship 
is using echo and seismic sounding apparatus 
to study bottom topography, and the Kiillenberg 
corer to study the sediments. The Royal 
Research Ship William, Scoreshy will make a 
(contribution to the study of supply of nutrient 
salts to the photosynthetic zone by observations 
in 1 ‘egions of upwelling off the west coast of 
Africa and north-west coast of Australia for 
comparison with those made in 1931 in the 
Peru current. The continued investigation of 
the longitudinal circulation of water in 
different sectors of the SoutheiTi Ocean will 
give further information on the transfer of 
nutrient salts and the problem of the main- 
tenance of the plankton population over an 
oceanic shoal ai’ea. Detailed observations on 
the mixing and transfer of water from one layer 
to another will be made using equipment 
similar to that employed by Spilhaus and 
Miller oft' the east coast of the United States. 

Conservation of Museum Objects 

The Sc^cretary-General of the newly-formed 
International Institute for the Conservation of 
Museum Objects (F. I. G. Rawlings) advises 
that the objects of the Institute are the pro- 
vision of a permanent international organiza- 
tion to co-ordinate and improve the knowledge, 
methods, and working standards needed to 
protect and conserve all kinds of precious 
material; research into and development of all 
appropriate processes; publication of a periodi- 
cal; maintenance of a high standard of pro- 
fessional competence; inauguration of training 
schemes. The address of the Institute is: 1, 
Montague Place, Bedford Square, London, W.C.L 

Protection of Nature 

The Seventh Pacific Science Congress con- 
gratufeted New Zealand on the prompt measures 
taken to protect the rediscovered Notornis 


hochstetteri. It is now reported that the 
rediscovery of a small colony of the primitive 
frog Liopelma hamiltoni on Stephen's Island in 
Cook Strait was immediately followed by 
arrangements for fencing to prevent stock 
grazing, and an enquiry into the possibility of 
improving dampness in the area in periods of 
drought. The frogs are afforded absolute pro- 
tection under the Animals Protection and Game 
Act. 

British Food Fair 

The British Pood Fair at Olympia, 29 August 
to 9 September, included a series of stands in 
which the D.S.I.R. showed various applications 
of scientific research. The Ditton Laboratory 
showed both a cold store and a gas store for 
apples. Cold storage in air, which is liable to 
kill the apple if the temperature falls below 
37 °F, will keep English apples in good con- 
dition for only six months, and therefore does 
not cover the year between harvests. Gas 
storage uses the carbon dioxide which is the 
product of the respiration of the fruit itself; it 
increases the storage life at any temperature by 
about two-thirds. (D.S.I.R. Food Investigation 
Leaflet No. 6, The Rcfrigeraied Gas fitonuje 
of Apples, revised 1950. 6d.) 

The Torry Research Station showed methods 
of freezing and of smoke-curing fish. Most of 
the catch brought to Britain is nowadays from 
distant fishing grounds and may be twenty days 
old before being eaten. This requires frec^zing 
aboard the fishing vessel at temperatures 
between -23” and -29 ”C. 

The Low Temperature Research Station, the 
Hannah Dairy Research Institute and the 
National Institute for Research in Dairying 
together showed methods of drying milk. The 
best-keeping milk powder is obtained by drying 
on hot rolkus, but it needs warm water to be 
reconstituted. Milk which is dried by spraying 
in hot air after precondensation is easily recon- 
stituted in cold water, but had poor keeping 
qualities. It developed a tallowy flavoui* due to 
the action of oxygen in the air in the tin upon 
the fat in the milk; this has been overcome by 
the use of an inert gas such as nitrogen in the 
packing. Stale flavours and loss of solubility 
were also produced by a reaction between the 
protein and the sugar in the milk; these dis- 
advantages have been minimized by drying the 
powder more completely and by storing at low 
temperature. 

Pelagic Fith 

Data on the geographical distribution and 
seasonal fluctuations of surface-swimming fish 
in south-eastern Australian waters have been 
collected over the past ten years by the 
C.S.I.R.O. Division of Fisheries and its col- 
laborators. These data were drawn from aerial 
reconnaissance, observations from the shore, 
surveys from various types of fishing craft and 
other boats, the activity of diving birds, ^catches 
made by nets, and so on. The fish are confined 
almost exclusively to the narrow band of water 
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within the continental shelf, which on the east 
coast is little more than twenty miles wide. 
The C.S.I.R.O. reports progress made in the 
development of pelagic fishery and indicates 
lines along which success may most probably be 
achieved. The basis of the industry may be 
tuna, horse-mackerel and ‘Australian salmon'. 

A further report gives Information on the 
occurrence of pilchards, which provide live bait 
for tuna fishing. Analyses have been made of 
the age and growth-rate of the pilchard from 
the time of its hatching at sea, through the 
inshore phase which occurs early in the first 
year of its life, to its eventual return to the 
sea and attainment of maturity at the age of 
two to three years. (C.S.I.R.O. Bulletin 242, 
C.S.I.R.O. Bulletin 251.) 

Teeth of Sheep 

Abnormalities resulting from calcium defi- 
ciency in the development of teeth of young 
sheep, are closely similar to those from chronic 
fiuoi'osis. Chemical analysis may be necessary 
to secure a differential diagnosis. Weaner sheep 
fed for several months on cereal diets which 
have relatively low calcium and high phos- 
phorus content fail to develop normal teeth, 
even though their diet may be satisfactorily 
balanced in later life. 

Research by the McMaster Laboratory of the 
J.S.I.R.O. shows that normal development may 
be secured by the addition of a calcium siii)ple- 
ment to the diet, such as finely-giound lime- 
stone. Animals fed an abundant supply of 
calcium-deficient food showed less deterioration 
than those on marginal quantities of such food. 
Faulty pi'e-natal diet was found to have little 
effect on tooth development. (C.S.I.R.O. Bulletin 
252.) 

Commonwealth Assistance to Universities 

The Cominonwealtli committee which was 
appointed by the Prime Minister to enquire into 
the financial needs of the universities has com- 
pleted the interim report on the immediate 
financial needs. The leport has been submitted 
to the Prime Ministei-, but has not yet been 
released to the universities. The committee is 
continuing with the long-term enquiry, follow- 
ing which it will lopoi't on the financial and 
other requirements of tlie universities and will 
nake recommendations legarding Common- 
prealth financial assistance. 

N.S.W. University of Technology 

Professoi- R. M. Hartwell, of the Chair of 
Humanities, is visiting Switzerland and 
America to study methods of instruction. Pro- 
fessor D. W. Phillips has been appointed chair- 
man of a committee to report to the N.S.W. 
Government upon methods of working and 
developing coal seams and conservation of coal 
resources in the Cessnock-Maitland coalfield. 
Mr. G. L. Macauley has been appointed as 
Registrar, thereby releasing Mr. J. C. Webb to 
his academic duties. 


A degree course in Applied Physics and a 
degree course in Wool Technology will be 
established in 1951. 

New England University College 

Internal administration has this year been 
handed over by the University of Sydney to a 
local Advisory Council. The Senate of the 
University still makes staff appointments and 
is still responsible for the budget of the College. 

Staff of the College are engaged on a pro- 
gramme of research into the historical develop- 
ment of nortliern New South Wales, together 
with its existing social and economic structure 
and existing problems. Material collected is 
being issued in the foiuii of monographs. The 
third of these, entitled Gold Mining ^n'ound 
Walchd. lias recently been published. 

University of Tasmania 

A Students' hostel, to be known as the Jane 
Franklin Hall for University Women, has been 
opened in Hobart. Films of the Univei’sity 
have been taken by staff of the Department of 
the Interior, for incorporation in a docnmentaiy 
film on Australian universities. 

University of Sydney 

To mark the centenary of the passage through 
the New South Wales legislature of the Act 
incorporating tlie University, an imposing 
ceremony was held at the University on 
6 October 1950. The Great Hall was filled by 
700 official lepi-esentatives, and adiiresses were 
broadcast to 4000 others in tlie qiiadi'angle and 
on the lawns. Visitors included the Governor 
of New South Wales, the Prime Minister of 
AUvStralia, the Premier of New South Wales, 
representatives of the Churches, tlie Lord 
Mayor of Sydney, the Minister for Education, 
lejiresentatives of the Armed Services, and 
reiiresenlatives of universities. 

On 10 October 1950 the Senate of the Univer- 
sity of Sydney attended Parliament House at 
the invitation of the President and Speaker to 
hear the debates upon a resolution of oongratii- 
lation adopted to mark the Centenary of the 
University. 

Recent appointments include W. H. H. Gibson 
as Acting Professor of Mechanical Engineering 
during the absence of Professor MacDonald; 
N. C. W. Beadle as senior lecturer in Botany; 
F. V. Mercer as senior lecturer in Botany; 
A. J. Baker as lecturer in Philosophy. C. A. 
Gibb has resigned his position as senior lec- 
turer in psychology and has accepted the 
position of Visiting Lecturer at Dartmouth 
College, Hanover, New Hampshire, U.S.A. K. 
Viner Smith has resigned his position as senior 
lecturer in Pathology to accept an appointment 
with the Royal North Shore Hospital. E. G. 
Hallsworth has resigned his position as senior 
lecturer in Agricultural Chemistry to become 
Professor of Agricultural Chemistry at Notting- 
ham. 
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X^rot’essor J. M. Ward will spend sabbatical 
leave in the Institute of Commonwealth Studies, 
London. He intends to complete his research in 
connexion with the history of federation move- 
ments in Australia, and to extend and revise his 
book on Brituh Policy in the South Pacific. 
R. G. Howarth will spend sabbatical leave at the 
Universities of I^ondon and Oxford, completing 
l esearch on John Webster and James Shirley. 

University of Melbourne 

Dr. H. D. Brasch, senior lecturer in Machine 
Design, died from injuries sustained in an 
accident on 3 November. Miss Margaret Black- 
wood, formerly lecturer in Botany and Dean of 
Women at the Mildura Branch, has returned 
from Cambi’idge and will lejoin the staff of the 
Botany Department. Associate-Professor Sexton 
is leaving in mid-December for four months to 
attend international confeiences of civil engi- 
neers in India, and to visit schools of engineer- 
ing in India, Pakistan and Ceylon. Associate- 
Professor Hercus will be on sabbatical leave 
in 1951 to visit universities abroad. 

The University’s representative at the fifth 
centenary celebrations of the University of 
Glasgow, in June 1951, will be Professor Craw- 
ford. Associate-Professor H. K. Hunt will also 
attend tlie celebrations. 

Personal 

Dr. J. H. Martin has arrived in Melbourne to 
be senior physicist at the Peter MacCallum 
clinic of the Victorian Cancer Institute. He 
will supervise the installation of £50,000 worth 
of high-energy X-ray equipment. He is, how- 
evei- to return temporarily to England via the 
United States. 

A. D. McQuillan, research officer of the 
C.S.I.R.O., has been awarded the Ph.D. degree 
for research on titanium and titanium alloys. 
Dr. McQuillan is a graduate of the University 
of Durham and has been working in the Depart- 
ment of Metallurgical Research in the Univer- 
sity of Melbourne. 

Professor Leonard Russell, retiring Professor 
of Philosophy in the University of Birmingham, 
is to visit Australia under the auspices of the 
British Council in June and July next year. He 
is a trained mathematician and physicist as 
well as being an eminent philosopher. Professor 
W. Gentner, a distinguished German nuclear 
physicist, who is Director of the Physics Insti- 
tute at Freiburg, will visit Australia for six 
months in 1951 as a guest of the Commonwealth 
Government. His particular field is in the 
problems of radiation in biology. 

E. S. Barnes, the J. B. Watt Travelling 
Scholar of the University of Sydney, has been 
elected a Fellow of Trinity College, Cambridge, 
Mr. Barnes went to Cambridge in 1947 after 
lecturing in the Department of Mathematics in 
Sydney, and was a Wrangler in Part II of the 
Mathematical Tripos in 1948, with a mark of 
Distinction in Part III in 1949. 


National University 

Mr. L. N. Short, who has been appointed a 
Research Fellow in Medical Chemistry in the 
National University, is an M.Sc. of the Univer- 
sity of Sydney and a former National Univer- 
sity Scholar. He has been working under 
Professor Hinshelwood at Oxford, on the infra- 
red spectroscopy of polyatomic molecules of 
biological interest. 


International Conferences 

1951 

.Taniiary .‘1-10 — -Hydraulic Structurc.s Research, 
New Delhi. 

January 8-1.1 — Colloquium on (Calculating 
Machines and Human Thought, Paris. 

January 10-15- World Power Conference, Sec- 
tional Meetings, New Delhi. 

.January 10-15 — IV (.:'ongress on Large Dams, 
New Delhi. 

March- Dcneral Assembly, PU. Theoretical and 
Applied Mechanics, Home. 

April 1-12 — (^XIX Meeting, American Chemical 
Society. Boston and Cleveland. 

May -111 ('ongress of Hydatidosls, Brazil. 

May 28-30 — Conference on Electrical Instrument 
Designs, London. 

May 28-June ti — 111 World Petroleum (yongrt'ss. 
The Hague. 

June 4-15— Joint Engineering C^onference, Insti- 
tutiori.s of (^ivil, Mechanical and Electrical 
Engineers, London. 

.tune 27-.luly 3 — 11 (leneral Assembly, 1.1’. 
Oy.stallography. Stockholm. 

.Inly — IV Congre.ss of the Sea, Ostend. 

July Mathematical Colloquium, St. Andrews, 

Scotland. 

July lG-21 — XIII Congress of I’sychology. Stock- 
holm. 

July 10-21 — Conference on Automatic Control, 
Cran field, kJngland. 

August 1-8 — (General A.ssernbly, Int. Astronomical 
Union, Leningrad. 

August 17-24 — JX Congress of Entomology, 
Amsterdam. 

Augu.st 24 -September 1 — (leneral Assembly, I.U. 
Geodesy and Cicophysies, Brussels. 

August 29-September 11 — Conference on Re- 
frigeration, London. 

September 8-17 — Xll (Congress and XVI Con- 
ference, I. IT. C’hemistry, Washington and 
New' York. 

September 10-13 — II Congress. I.U. Leather 
Chemists' Societies, Londt)n. 

September 11-13 — Discussion on Heat Trans- 
mission, London. 

September 11-20 — Building Hesear('h Congress, 
London. 

December — II (Congress on Industrial Medicine, 
Rio de .Taniero. 

December 14-22 — IV Congress on Mental Health, 
Mexico City. 

1952 

April 29 — VI Hydrographic Conference, Monaco. 

Augu.st 1 5-September 15 — Congress for Applied 
Mechanics, Istanbul. 

August 8-13 — Geographical Congress, New York. 

Undecided — XII Limnological Congress (Great 
Britain) ; XIX Geological Congress (New 
York) ; Society of Photogrammetry (Wash- 
ington) ; II Congress of Biochemistry 
(Paris), VI Assembly I.C.S.U. (Holland). 

The Societies 

Royal Society of New South Wales 

November : H. Wood, Tables for nearly parabolic 
elliptic motion. 

H. Wood, Tables for hyperbolic motion. 

T. G. Vallance, An occurrence for Bou-; 
dinage structure in N.S.W. 

Liversidge Lecture ; H. R. Marston, F.R.S., 
Energy transa<’tions in higher animals. 
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Jtoval Society Queensland 

October: Professor Wilson (Toronto), Lecture on 
geophysics. 

November : M. Shaw, Graticules or reticles for 
optical instruments, and their manufac- 
ture. 

Royal Society of Western Australia 

November : G. E3. Brockway, Bucalypts of the 
Inland forests. 

Royal Society of Tasmania 

November : T. Hytten, The dollar problem. 

Royal Society of Victoria 

November: S. R. Mitchell (lecture), Stone tools 
of the Australian aborigine. 

Institute of Physics, Australian Branch, N.S.W. 

Division 

November : I\ G. I.iaw, The Norweglan-British- 
Swedish Antarctic expedition, 1950. 

Medical Sciences Club of South Australia 

November ; Dr. Horowitz, Alkaloid production in 
plants and its significance to pharma- 
cology and agriculture. 

Ian Hiscock, Osmoregulation in fre.shwater 
mussels. 


Letters to the Editor 

The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (h) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 
No notice is taken of anonymous communica- 
tions. 

Original Work 


Viruses Isolated from Cases of *Non-Paralytic 
Poliomyelitis* and Pathogenic for 
Suckling Mice 

In an effort to gain more information on the 
etiology of ‘non-paralytic poliomyelitis', attempts 
have been made to isolate viruses of the Cox- 
sackie group (Dalldorf and Sickles, 1948; Dall- 
dorf et alii, 1949; Melnick et alii, 1949, 1950), 
not yet reported in Australia, from the throat 
washings and faeces of such cases. This com- 
munication reports briefly the preliminary 
investigations made on viral agents (designated 
P29, W32 and J33) isolated in New South Wales. 

Virus P29 was isolated from throat washings 
collected from a patient six days after onset 
of symptoms, virus W32 was isolated from 
faeces collected from a patient seven days after 
onset, and virus J33 from faeces from a patient 
three days after onset. 

The routine technique adopted for the con- 
centration of these viruses was as follows. 

Throat washings.— These were collected in 
neoiieptone hetfrt broth (100 ml) which was 
then centrifuged for tbirtt minutes at 5000 


r.p.m. in an angle-head refrigerated centrifuge 
at 4®C. To the supernatant fluid, penicillin and 
streptomycin were added to give final concen- 
trations of 100 units/ml and 10 mgm/ml respec- 
tively. 24 ml were then centrifuged for one 
hour at 40,000 r.p.m. (144,000 g) In a Spinco 
ultracentrifuge. The deposit was taken up in 
approximately 2 ml of the supernatant fluid 
and frozen until it could be Inoculated into 
suckling mice (24 hours old). 

Faeces . — Faeces were prepared by making 
an emulsion in broth and centrifuging for 30 
minutes at 5,000 r.p.m. at 4°C. The super- 
natant fluid was then centrifuged at 15,000 
r.p.m. for 15 to 20 minutes at 4®C. Penicillin 
and streptomycin were added to the super- 
natant to give flnal concentratiohik of 100 
units/ml and 0-5 mgm/ml respective. Virus 
material was then concentrated in the ultra- 
centrifuge in the same manner as for throat 
washings. 

Observations of four passages of P29 virus in 
suckling mice reveal an incubation period 
following intraperitoneal inoculation of four 
to six days. The outstanding feature of the P29 
and J33 strains is retardation of growth prior 
to the development of other symptoms. The 
animals became emaciated, moribund and 
showed tremors or paralysis of the extremities 
prior to death. Retardation of growth was not 
obvious with the W32 strain. 

The histopathology of suckling mice dying as 
a result of intraperitoneal inoculation of P29 
virus reveals no myositis, which is such a con- 
stant feature of infection with the Coxsackie 
group of viruses but not evident as a result of 
infection with tlie ‘Powers' virus (Cheever 
et alii, 1950; Pappenheimer et alii, 1950). 
Destruction of the pancreatic acini, which is 
also characteristic of the ‘Powers’ virus, has 
not yet been observed in the case of P29 virus. 

A more detailed account of these observations 
will be reported in subsequent publications, 
together with a comparison of the Australian 
strains with tliose isolated in the U.S.A. 

N, F. Stanley, 
Lila Hayes. 

Institute of Epidemiology and 
Preventive Medicine, 

The Prince Henry Hospital, 

Sydney. 

10 November 1950. 
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Nucleoproteint in Viru* Infection 

Bauer (1949) has suggested that virus multi- 
plication takes place in close relationship tp 
cytoplasmic particles. We have been investi- 
gating the relation of the virus to the cell by 
measuring the relative specific activity of 
nucleoproteln phosphorus of various cellular 
components in normal and infected liver. 

By using a large infecting dose of ectromelia 
virus, it is possible to obtain mouse liver in 
which most of the cells are infected. Four 
hours after injection of the livers were 
removed and fractionated by differential centri- 
fugation (Claude, 1946). In infected liver there 
was an increased activity in the mitochondria 
and microsomes, but the activity of smaller 
particles, the supernatant from centrifugation 
at 18,000p for thirty minutes, had a lower 
activity than corresponding fractions from 
normal livers. The activity of total nucleo- 
protein phosphorus of isolated nuclei was the 
same in normal and infected livers. 

The virus appears to act directly on the cyto- 
plasm and not by way of the nucleus, and does 
not have a uniform effect on all cytoplasmic 
particles. The increased activity persists or 
increases right up to the time of death of the 
animal from the infection. This is unexpected, 
as many other metabolic processes, e.g., oxygen 
consumption, lactic acid production, acid phos- 
phatase activity, tend to diminish in the ter- 
minal stages of this infection. This fall in 
metabolic activity is associated with the finding 
that some 10 per cent, of the cells show histo- 
logical necrosis. Thus the increase in nucleo- 
protein activity may be even greater than the 
results suggest. 

Further work is necessary to decide whether 
the mitochondria or microsomes have the 
greater increase in activity. 

P. M. DE Burgh, 

A. R. Hoyle, 

D. J. Metcalf. 

Department of Bacteriology, 

University of Sydney. 

14 November 1950. 
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Purification of the Receptor-Destroying 
Enzyme of V. cholerme 

Burnet, McCrea and Stone (1946) first de- 
scribed the receptor-destroying enzyme (RDE) 
produced by V. cfiolerae. Some degree of puri- 
fication of the enzyme was achieved by adsorp- 
tion on to and elution from erythrocytes (Burnet 
and Stone, 1947). This procedure forms the 
basis of the technique outlined below. 

Growth of the organism. — The strain 4Z of 
V. cholerae Is maintained as a stock culture by 
weekly^ subculturing on nutrient agar. For 
growtir of the organism, four 50-ml flasks of 
Wright's heart infusion broth are Inoculated 


with a loopfu! of the stock culture and incu- 
bated in a water-bath at 37 for six to eight 
hours, when a fair degree of turbidity is pro- 
duced. Two ml of this material Is used to 
inoculate each of a number of stainless steel 
trays (20-5 cm x 26 5 cm x 3-6 cm) containing 
200 ml of Wright's heart infusion agar (0*8% 
agar). The inoculated trays are incubated at 
37 for seventeen hours. 

Destruction of the organisms and removal of 
agar. — Immediately after pooling the cultures, 
calcium chloride is added to give a final con 
centration of 0*5%. The pH is adjusted t 
approximately 6 0, the mixture brought to 64 ‘’C 
to 66 °C with stirring and held there for thirty 
minutes. After first cooling to about 4°C, the 
contents are frozen and on thawing the agar 
shrinks to such an extent that upon centrifuga- 
tion or filtration a clear extract is obtained in 
good yield. 

Methanol Precipitation of RDE. — Unless 
otherwise stated, all procedures described in 
the following sections are carried out at 0®C. 

The pH of the extract is adjusted to 6-0 with 
nHCI. Methanol, previously cooled to -40°C, 
is added with constant stirring to give a final 
concentration of 60% (V/V). After forty- 

eight hours, the precipitate is collected by 
centrifugation and resuspended in a minimum 
amount of 1% NaCl (W/V). The suspension 
is then dialysed for twenty-four hours against 
20 volumes of 1% NaCl containing 0-1% 
(W/V) CaClfi. A clear supernatant is obtained 
on centrifugation and the residue submitted to 
the same extraction procedure. The super- 
natants are pooled. 

Adsorption on to and elution from red cells.- 
This step follows closely the procedure adopteL 
by Burnet and Stone (1947) with the modifica- 
tions (a) that the ratio, extract/red-cells, is 
changed to 2, and (b) that the pH of the extract 
is adjusted to 9*2 with borate buffer. 

Ammonium sulphate fractionation. — The 
enzyme is precipitated by 60% saturation of 
the eluate with ammonium sulphate. After 
three days the precipitate is suspended in the 
smallest convenient volume of 0-05% (W/V) 
CaClo. This suspension is dialysed for forty- 
eight hours against two changes of the diluent 
and finally centrifuged at 18,000 g for one hour. 
The supernatant contains about 600,000 units/ 
mgm dry weight, representing a 500-fold puri- 
fication of the crude extract. 

G, L. Ada, 

E. L. French. 

Walter and Eliza Hall Institute 
of Medical Research, 

Melbourne. 

7 November 1960. 
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1950 

Note on tlie Occoirronoe of a Shel^ Facie# 
in the Ord^Vician of Cliefden Cave#, 
near Mandurama, N.S. W. 

In April 1949 the writer, accompanied by 
O. Packham, found Ordovician graptolltes asso- 
ciated with trilobites and small brachiopods in 
black cherts and impure limestones near the 
head of Copper Mine Creek, 12 miles west of 
Mandurama and 10 miles north of Woodstock. 
N.S.W. This led to the investigation of the 
nearby Walli-Cliefden Caves limestone belt, 
which had been reported upon and partly 
mapped by Came and Jones (1919). These 
and other previous workers took the age of the 
limestones to be Silurian. 

The area has now been geologically mapped, 
showing the main structure to be an anticline, 
plunging north. Andesites, basalts, tuffs, cherts 
and breccias occur in the core of the fold, under 
the main limestone belt, which may be called 
the Cliefden Caves Limestone. Some slates, 
cherts and impure limestone or marls are inter- 
bedded with the Cliefden Caves Limestone, and 
similar rocks overlie it (as at Copper Mine 
Creek). Ordovician graptolites have been found 
in rocks apparently underlying, interbedded 
with, and qverlying the Cliefden Caves Lime- 
stone. The graptolites, which are in strata 
interbedded with the limestone, belong to the 
zone of Olyptograptus teretiusculusy and are 
cei tainly older than Eastonian. Even some of 
the limestones contain graptolites; these are 
very well preserved. At many places the grapto- 
lites are associated with trilobites, brachiopods 
and gastropods. The Cliefden Caves Limestone 
itself is highly fossiliferous, especially towards 
the base, containing abundant Strophomenid 
brachiopods in an excellent state of preserva- 
tion, together with Trinucleid trilobites and 
primitive tabulate corals. 

This is the first record of fossiliferous Ordo- 
vician limestone in N.S.W., and it is interesting 
for purposes of correlation to find shelly and 
graptolitic facies occurring together. Hall (1900) 
described Ordovician graptolites associated with 
an Agnostid trllobite and i?)Oholella from 
Mandurama, but the locality is presumed to be 
Junction Reefs, some miles upstream from 
Cliefden Caves. The writer also found a Diplo- 
graptid graptolite recently neai- this locality. 

The discoveries in the Cliefden Caves area 
have interesting consequences, for if the Clief- 
den Caves Limestone is Ordovician, the under- 
lying volcanic rocks are Ordovician, confirming 
the ideas of Pittman (1900) and others that at 
least some of the andesitic lavas in this region 
are Ordovician in age. 

The writer wishes to thank Dr. I. A, Browne 
and Dr. W. R. Browne, Dr. Cpik and Mrs. 
Sherrard for their interest and help in this 
work. 

N, C. Stevkns. 

Department of Geology, 

University of Sydney. 

14 November 1960. 
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Pyridine-Amyl Alcohol as a Paper Chroma- 
tography SoWent (or Amino Acid# 

Phenol and collidine have remained the most 
universally used pair of solvents for two- 
dimensional paper chromatography of amino 
acids since their introduction by Consden, 
Gordon and Martin (1944). The use of the 
latter solvent, however, is attended by certain 
disadvantages such as double spots and haloes 
(Bentley and Whitehead, 1950), am offensive 
smell and possible toxic effects (Ufetzmann, 
1936; Ludwig, 1935) and in some countries diffi- 
culty of supply. Alternative solvents have been 
suggested— for example, pyridine-amyl alcohol 
(Edrnan, 1946), butanol-acetic acid (Phillips, 

1949) , acetone-water (Bentley and Whitehead, 

1950) and mesityl-oxide-formic-acid (Bryant 
and Over ell, 1950). 

The equal-volume mixture of pyridine and 
amyl alcohol as suggested by Edman (1945) has 
been tried on synthetic amino acid mixtures 
and protein hydrolysates but with rather un- 
satisfactory results. Some typical Rf values in 
this solvent are given in Table 1, from which it 
can be seen that the distance of migration of 
the acid spot is too small to render this mobile 
phase generally useful. Increased Rf values 
were obtained with a mobile phase composed of 
two volumes of pyridine with one volume of 
amyl alcohol, the mixture being shaken with 
three volumes of water and the separated phases 
used in the usual manner. Whilst the amino 
acids moved considerably further in this sol- 
vent mixture, the Rf values obtained were 
found to be very similar to those obtained with 
tertiary amyl alcohol (Table 1). 


Table I. 

Values of Amino Acids 



Pyridine- 

Pyridine- 

Tertiary 


Amyl 

Amyl 

Amyl 


Alcohol (1/1) 

Alcohol (2/D 

Alcohol 

Arginine* . . . 

0-01 

0-02 

002 

Aspartic Acid 

o-ou 

0*01 

0-01 

Glutamic 

Acid 

0-00 

001 

0-01 

Glycine .... 

0-02 

0-04 

006 

Histidine . . . 

0-01 

0-07 

006 

Leucine .... 

017 

0-30 

0-28 

Phenyl- 

alanine 

0-20 

0-30 

0-32 


• As monohydrochloride 

The usual drying and heating temperatures 
required for ninhydrin-identified amino acids 
bring out an undesirable blue background with 
the pyridine-amyl-alcohol systems. To reduce 
this effect to a minimum the best procedure has 
been found to consist of air-drying the paper for 
several hours or preferably overnight and then, 
after spraying with ninhydrin, to develop the 
colours at as low a temperature as possible. 
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Both li4cen<ling and descending methods oi 
solvent migration have been used with the 
pyridlne-amyl-alcohol mixtures, with no dilfef- 
enoe in Ef values. The ninhydrin-sbrayed spots 
have been found to be always of a purple 
colour, except for proline, which was Its 
characteristic yellow. With most spots there 
was a tendency for tailing, the tails running 
away from the initial spot in the direction of 
solvent migration. The intensity of the tails 
appeared to Increase with time after spraying. 

The fact that the Rf values in pyridine-amyl 
alcohol mixtures are so low would appear to 
preclude its use as a universal second-dimen- 
sional amino acid solvent. Bentley and White- 
head (1950) have reported that pyridine con- 
taining 36% water gives Rf values for amino 
acids closely approximating those obtained with 
their preferr^ solvent — acetone containing 
40% water. Investigations have been com- 
menced on the use of the latter solvent and 
results to date appear to indicate that it may 
give satisfactory resolution of a large number 
of acids. 

P. BRYAm’. 

Department of Chemistry, 

University of Melbourne. 

30 October 1950. 

References 

Bkntlby. H. Rm and Whitehead, J. K. (1950) : 
Biochem. J., H’. 341, 

Bryant, P., and Overell, B. T. (1950) : In press. 
(?'oNSDEN, R., Gordon, A. H., and Martin. A. J. P. 

(1944): Biovhern. J.. SS, 224. 

Edman. P. (1946) : Ark. Kemi. Min. Geol., 

No. 3. 

Holtzmann, F. (1936) : ZW. Qew. Hyg.. 23, 8. 
Ludwig, H. (1 935): Arch. Gcwerbepath. Gewer- 
behyg,, 3, 654. 

Philltps, D. M. P. (1949) : Biochim. Biophys. 
Acta, 3, 341. 

Paper Chromatography of N-Ba«es 

In an earlie/ communication the chromato- 
graphic separation of pyridine, quinoline, iso- 
quinoline and collidine was described (Walker, 
1960). Since then Rf values for acridine, a-, 
and 7 -picolines, lepidine, 2-6 lutidine and quin- 
aldine have been obtained. This letter describes 
the application of the method to the separation 
of nitrogen bases in ‘crude pyridine oil’ from 
B.H.P. Coal Tar Plant, Newcastle. 

Previously from ‘crude pyridine oil*, Ochiai 
and Haginiwa (1940) extracted and purified 
pyridine, a-picoline, 2-4 and 2-6 lutidine and 
2-4-6 collidine. 

Crude pyridine oil (5 ml) was mixed with 
5 nHC 1 (6 ml) and a drop chromatographed 
With pyridine, a-picoline, 2-6 lutidine’ and 2-4-6 
collidine. The solvent and procedure have been 
described (Walker, 1950). 

As seen in Figure 1, the mixture gives four 
spots, the Rf values of which correspond to 
those of ^ the pure reference compounds. It 
- seems, therefore, that this specimen of crude 
pyridini oil contains pyridine, ot-pioolitie^ 2*6 
lutidine and 2.4-8 collidine. 



Crude Crude 

pyridine Colli- 2-6 Luti- a Pico- Pyri- pyridine 
oil dine dine line dine oil 
•87 -87 *86 

•71 -69 -69 

•54 51 -52 

•34 .35 34 


Rf valuer (to second front) 


Figure 1. 

This result is to be checked by another 
method, and is now described as an application 
of paper chromatography to organic mixtures. 
Another coal tar fraction containing N-bases is 
being examined, as also various shale oils. 

W. R. Walker. 

Department of Chemistry, 

Newcastle Technical College. 

8 November 1950. 
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Reviews 


Agriculture 

The Establishment of Vegetation on Indus- 
trial Waste Land, By R. O. Whyte and 
J. W. B. Slsam. (C.A.B. Joint Pub. No. 14. 
1949. 78 pp„ many photographs. Obtain- 
able from C.A.B. Liaison Officer, 314 Albert 
Street, East Melbourne, C,2.) Price, 12«. 6d. 

Reclamation of industrial waste land can be 
accomplished by the slow natural processes of 
ecological succession, commencing with pioneer 
plants of very low nutritional requirements. 
The process may be accelerated by first improv- 
ing the soil environment and then establishing 
vegetation artlftciaUy. 

Most of thO Inforination in the Publication ; 
has been collected from unpublished sources. 
Ih the BiftCk Country of the United Kingdom,. 
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mining and induatiial waste material Mve 
created a wasteland of spoil banks from coal 
and ore mining, and of deposits of slag, ash 
and cinder^, which, with quarrying, brickworks 
and so on, amounts to 12-8 per cent, of the 
region. Anthracite op^^^-ci^ts lii Penniylvania, 
U.8.A., hal^e dOvastated 'more than 100,000 acres 
which have already been partly reclaimed by 
planting RoHnia pseudoacacia and pines. 

The Publication,, after introductory descrip- 
tive chapters, discusses factors affecting treat- 
ment. The object of reclamation Is given as 
landscape improvement, stabilization, or the 
provision of economic returns from timber or 
grazing. The habitat offered to plant growth is 
unfavourable because of toxic conditions and 
deficiency of nutrients, so that a period of 
weathering (at least a year) is required before 
even the most hardy plants will grow. 

Information is given on the establishment of 
vegetation by artificial means. Suitable species 
of trees and shrubs are indicated, with alter- 
native establishment techniques; together with 
examples of the establishment of grazing or 
pasture mixtures and the techniques adopteci. 
The final chapter deals with the surveying of 
derelict land with a view to reclamation, includ- 
ing physical characteristics (other than detailed 
soil analysis). 

A bibliography of published and unpublished 
references is appended, with an index of species 
and list of common names. The Publication will 
appeal to the popular reader as well as to the 
technical reader. 

D. A. N. Ckomek. 


Botany 

A*v Introduction to Plant Science. By W. W. 
Robbins and T. E. Weier. (New York; John 
Wiley; London: Chapman and Hall, 1950. 
480 pp., numerous text-figs. x 9i".) 

Price, $5.00. 

In the introduction to this book we are told 
that the world holds 11,422 professional botan- 
ists. Judging by the number of new American 
elementary textbooks, the majority of these 
people must be Americans. To a professional 
botanist, still another college elementary text 
can hardly be expected to provide stimulating 
reading, but Robbins’s and Weier’s textbook is 
a welcome change from some of its forerunners. 
Like so many American texts it is most beauti- 
fully produced, with two columns of print on 
each of its broad pages. A great many of the 
drawings are new and lively and they are well- 
spaced so that students never have to ‘make the 
effort necessary to turn a page or two in order 
to find a figure referred to in the text’. Most 
of the photographs are a delight. As one would 
froifi eenior mem^ of the University 
of standard is high^ — it covers" 

fuily the ftrst-^ at an Australian 


university and goes a good deal further in some 
sections. It is just this feature which sets the 
book apart from the usual run — in almost all 
chapters there is evidence of writing by 
research-minded people, and moreover by people 
keenly alive to the practical side orthe subject. 
In the text propel- this is hot overdone and it is 
rather a pity that the introduction, discussing 
the work of a botanist, pays too much attention 
to the applied side. 

The book opens very sensibly with a brief 
account of the plant world. Then follows a 
useful chapter on classification and naming. 
Here we have one of our few criticisms. It is 
all very well to be up to date in physiology and 
genetics, but it seems unnecessary ^ confuse 
the young student with recent 8Ugge|li»»as con- 
cerning the naming and arrangemAt of the 
main plant phyla, especially when the reasons 
for changes are not discussed. The student is 
not likely to look with favour on the systematic 
botanist who provides him with the choice of 
the terms Chlorophycophyta and Chlorophyceae; 
Lycopodinae and Lycopsida. 

Pages 45 to 256 are occupied by a full account 
of the structure, physiology and reproduction of 
the flowering plant, and one is impressed here 
with the general high standard of the presenta- 
tion. The applied approach is also rather 
refreshing. Thus in the chapter on fruits we 
find good illustrations of the fruit of coconut 
and orange, and the section on pollination deals 
with fruitfulness and sterility in horticultural 
varieties of apples and pears, and with artificial 
pollination. Chapter 12, on the ‘Plant as a 
Living Mechanism’, contains an unusually good 
account of trace elements, with some splendid 
illustrations; besides the usual story of the 
auxins, there are six interesting pages dealing 
with the vitamins. A similar high standard is 
maintained in the chapters on bacteria and 
virus, which are notable for the electron-micro- 
scope photography. The latter pai t of the book 
deals with the lower plants and there is a short 
concluding chapter on evolution and its mechan- 
ism. Here (on page 460) the statement about 
linkage conflicts with the earlier account of 
crossing-over, but the main fault is the lack of 
stress on the importance of natural selection. 

It is difficult to find fault with the physiology, 
but on the cytological side there is some room 
for improvement. The distinction between 
mitosis and meiosis is not as clear as it could 
be, and on page 240 (line 8) the description of 
prophase could be much improved. On page 75 
‘tractile fibres’ are spoken of as attached to the 
kinotochore, a statement which is corrected 
over the page, just a little too late. Figures 
5.17 page 75 and 11.10b page 242 are incorrectly 
labelled ‘metaphase’. Most of the photographs 
of cell division, although striking, are of little 
real value. And incidentally, Australians would 
like to see Tmesipteris pictured as it grows, 
hanging downwards. 
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These are unimportant errors in an otherwise 
excellent book. The absence of ecology with its 
local examples is almost an advantage for those 
who will use the book outside America. 
Although it lacks the thought-provoking per- 
sonal approach of Priestley and Scott's text, yet 
in standard, accuracy and originality this book 
compares favourably with most English and 
American texts. It is a book that I would con- 
fidently recommend to my own students and its 
only drawback to use in Australia is its price. 

J. S. Turnek. 


Chemistry 

Quantitative Ultramicroanalysis. By P. L. 
Kirk. (New York; John Wiley, 1950. 310 
pp., 110 text-figs. x 8i".) Price, $6.00. 

The development of microchemical methods 
of analysis, involving precipitations, filtrations 
and titrations on samples no greater than a few 
milligrams at most, extended the useful 
applications of analytical chemistry, particu- 
larly in the biological field. Such refinements 
have now been carried one-thousandfold further. 
In the book under review. Professor Kirk ably 
outlines these new techniques. Not so many 
years ago chemists, untrained in microchemical 
methods, were somewhat sceptical of separa- 
tions involving microgram quantities. Today, 
with a knowledge of the extremely small 
amounts of some elements required for the 
normal growth of plants and animals and the 
even smaller amounts involved in the nuclear 
chemical transformations, the microgram be- 
comes an unduly large unit. 

• Ultramicroanalysis is defined as the deter- 
mination of constituents in a sample of the 
order of micrograms. Professor Kirk stresses 
the value and importance of these techniques 
either when the samples available are very 
small (e.g., cellular chemistry, insect physi- 
ology) or in those cases where the use of larger 
samples would expose the operator to unneces- 
sary hazards (as in analyses involving strongly 
radioactive isotopes). In the latter field, the 
new techniques enabled Professor Kirk and his 
students to work out the fundamental chemistry 
of plutonium before as much as one milligram 
of this element was in existence. 

Several chapters are devoted to a detailed 
description of microgram-titration equipment, 
quartz-fibre balances (with a sensitivity of 0-005 
microgram yet capable of weighing loads of 
several decigrams), spectrophotometric equip- 
ment, and other apparatus for the filtration, 
centrifuging and distillation of samples on a 
correspondingly small scale. Specially devised 
micro-separating funnels are particularly neat 
and ingenious. By their use separations from 
the aqueous phase may be made with as little 
as one drop of a light or heavy solvent. When 
sensitive organic reagents are being used for 
metals there is no need to stress the increased 
sensitivity given by such refinements. 


Acid-base and oxidimetric titration tech- 
niques are followed by specific methods for the 
determination of individual elements in dif- 
ferent materials. The titrimetric methods 
described for sodium, potassium, calcium and 
iron are said to be capable of determining quan- 
tities somewhat less than one microgram with 
an accuracy which is in general better than 
1 per cent. The precautions and strict attention 
to detail necessary for accurate work are illus- 
trated in the method described for sodium. To 
avoid errors, care must be taken to prevent 
contamination with minute amounts of sodium 
derived from the finger tips or dissolved from 
the glass apparatus. The author contends, how- 
ever, that the teaching of the new ultra-micro 
techniques presents no greater difficulties than 
that of ordinary micro-methods. 

Not content with ultra-micro methods, Dr. 
Kirk devotes a chapter to submicrogram 
methods, in which the inherent sensitivity of 
spectrophotometry is enhanced by making all 
separations on a micro scale and developing the 
final coloured compound in an extremely small 
volume. The only modification of the ordinary 
spectrophotometer has been the design of suit- 
able absorption vessels, which will give a 
long light path yet hold only 0-05-0-20 ml of 
solution. 

A final chapter deals with other physical 
methods, such as melting point, boiling point 
and conductivity, all carried out on the micro 
scale. Such specialized instruments as the 
polarograph and the spectrograph are not 
described in detail because they are best used 
by specialists. It is pointed out, how’ever, that 
ulti’amicro techniques in preliminary separa- 
tions will (mhance the sensitivity obtainable by 
these instruments. 

The book brings together many useful tech- 
niques and methods and each chapter is con- 
cluded with a well-selected bibliography. The 
large number of references to the published 
work of Kirk and his students bears testimony 
to the important part played by him in develop- 
ing or improving suitable methods. The volume 
is clearly printed and fieely illustrated. Typo- 
graphical errors are few; ‘effluoresce’ for 
'effloresce’ escaped correction three times in 
Table 3, while the unfoi tunate transposition of 
‘macro’ and ‘micro’ in Table 1 is somewhat 
confusing. This is a book which it is safe to 
predict will become widely known and used in 
many fields of analytical chemistry. 

C. S. Piper. 


Coal 

Coal, Coke and Coat. Chemicals. By P. J. 
Wilson and J. H. Wells. (New York: 
McGraw-Hill, Chemical Engineering Series, 
1950. 509 pp., numerous text-figs., 97 tables, 
X 91".) Price, $8.00. 
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This book gives a brief but valuable intro- 
duction to the study of fuels and combustion in 
general, as well as the origin, classification and 
properties of coals. Its main purpose, however, 
Is a treatment of all aspects of modern coal- 
carbonization industries, including high-tem- 
perature coking, low-temperature carbonization 
and the by-product industries. The authors 
have given a well-balanced treatment with 
respect to design and operation of American 
plants, as well as the more technical aspects of 
processes involved and factors infiuencing the 
nature of products. In addition, consideration 
is given to the economics of the carbonization 
industries in America. 

Photographs and diagrams have been used 
liberally to illustrate all sections of the book, 
and the text is written in such a way that 
highly technical and specialized discussions can 
be followed readily by readers other than those 
well veised in the subjects. 

In view of the nature of the book and the 
limited number of references available on con- 
teinpoiary practice in coal carbonization, this 
work should be a valuable text for fuel tech- 
nologists, chemical engineers, industrial 
chemists and economists, not only in industrial 
fields but also in teaching and research. It is, 
however, essentially a treatment of coal car- 
bonization in America and is obviously written 
/or American readers. This is perhaps a little 
unfoi’tunate, as the autliors intended it to be a 
comprehensive work on modern industrial prac- 
tice and cK'ionorny in the field of coal carboniza- 
tion. Some infoirnation about the British and 
European industrif^ could well have been 
included to broaden the scope and to enhance 
the value and interest of the book, possibly 
even to some American readers. 

J. A. Duluuxty. 


Electronics 

Eijx'Tkonics IX Exoixekkixo. By W. Ryland Hill. 
(New* York: McGraw-Hill. Electrical and 
Electronic Engineering Series, 1949. 274 

pp., numerous text-figs. 9ii" > 6".) Price, 
$3.50. 

In the preface this book is desciibed as one 
lor ‘the advanced engineering or science student 
wrho wishes to learn something of electronics 
And its applications to his problems’. Each 
section is introduced in quite elementary but 
nevertheless sound fundamental terms, and 
simple practical applications follow. Throughout 
there is a very close association of practice with 
principle. The non-specialist will not find him- 
self bogged down in detailed theory or, for that 
matter, in detailed practical data— it is in no 
sense a designer’s handbook. 

There are sixteen chapters: five on atomic 
structure, thermionic emission and the appli- 
cation of these principles in the better-known 


valves and electron tubes. There is a chapter 
on photosensitive devices, nine chapters dealing 
with the applications of electron tubes in rec- 
tifier circuits, amplifiers, oscillators, modu- 
lators and the like; and in addition there is one 
chapter on the cathode ray oscilloscope and one 
on transducers. The book is well illustrated 
with graphs and diagrams. 

W. K. CnOTHlER. 

Elec'tkon-Tube Circuits, By Samuel Seely. 
(New^ York: McGraw-Hill, Electrical and 
Electronic Engineering Series, 1950. 529 

pp., numerous text-figs, and plates. x 

6".) Price, $6.00. 

This book has been prepared for tlie student 
and seeks ‘(a) to develop in the stud^^ a clear, 
analytical method in the study of elecii on-tube 
circuits; (b) to present and study the various 
classes of circuits which find widespread appli- 
cation; (c) to indicate, with examples, how one 
proceeds to combine circuits of various types to 
achieve either one or a multiplicity of opera- 
tions’. A wfide range of material is included 
and with the above objects in view the author 
has quite rightly avoided confusing the student 
with too much discussion of the finer points of 
any one field. It is thought, how^ever, that some 
mention could have been made in the chapters 
on amplifiers of the limitations imposed by 
noise. The material is very clearly presented 
and the diagrams and ciicuits are w'oll drawm 
and easy to follow. One confusion was noticed 
on page 89 where, after analysing the effects of 
current and voltage feedback, it is stated that 
the ‘effect of negative feedback of all types is to 
decrease the output impedance of the amplifier’. 
This obviously only applies to voltage feedback. 

There is a chapter on electronic computing 
circuits and a considerable amount of material 
derived from radar applications. 'This book 
would serve as a very useful introduction to 
either of these fields. To assist the student, 
each chaptei- ends with a number of references 
and pioblems. 

A. M. Tiiompsox. 


Forestry 

AFPIAEP SlEVK’UI.TrUE TX THE UNITED STATES. 

Second edition. By R. H. Westveld. (New' 
York: John Wiley; London: Chapman and 
Hall, 1949. 590 pp., 102 text-figs., 38 tables. 
9" X sr'.) Price, $6.00. 

As indicated by the author, this treatise 
‘deals wHth the ecxilogical background and 
economic problems of the forest types in the 
U.S.A. and the application of various silvi- 
cultural measures to meet varying situations’. 
In this new edition, Westveld has adopted the 
same general arrangement of his material as 
in the original work published in 1939, but 
he incorporates the results of further intensive 
research and observation and modifications in 
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silvicultural technique which have taken place 
during the intervening decade. In his preface, 
he indicates that the substantial economic 
changes which have developed during this 
period, both as regards marketing conditions 
and operational' costs, have tended towards 
modification of practical silvicultural methods. 

The material presented has reference specific- 
ally to forests and forestry practice in the 
U.S.A. For purposes of discussion, the author 
divides the country into eighteen regions, 
within each of which he considers the forest 
problems are broadly of uniform character; 
and each region is further subdivided into its 
major component forest types. A chapter is 
devoted to each region, which is described 
briefly in terms of its location and extent; 
physiography and climate; past cutting prac- 
tice and its effect on the composition and con- 
dition of present-day stands. For each forest 
type within each region, its ecology and silvi- 
cultural characteristics, economics of utiliza- 
tion, financial considerations in relation to 
silvicultural costs, and complications intro- 
duced by disease and insect attack, are dis- 
cussed. Finally, the author sums up by recom- 
mending for each forest type a practical form 
of management based on the extent of present 
knowledge of the foregoing factors and an 
analysis of the results of past methods. This 
summing up is concise, interesting and instruc- 
tive. 

One factor to which the author directs atten- 
tion is his recognition of the weakness, when 
analysing comparative costs and returns, which 
is associated with changes taking place from 
time to time in monetary values; and he has 
endeavoured to overcome this by expressing 
certain costs in terms of man-hours. Whilst 
this expedient may be useful in comparing 
operational costs, it does not make provision 
for offsetting costs against financial returns 
which cannot be expressed in this standard. 

The general standard of production is high; 
a comprehensive selected list of references 
l elating to each region and an adequate selec- 
tion of clear illustrations being features worthy 
of special mention. The names adopted for 
species conform to the Check List of the 
Native and Naturalied Trees of the UM., In- 
cluding Alaska, prepared by the U.S. 

Forest Service. The publication is recom- 
mended for careful study by all who are 
interested in problems of silviculture and, 
particularly, in the development of applied 
silviculture in relation to economics. 

K. V. M. Ferguson. 


Geology 

Appuied Seidimentation — A Symposium. Edited 
by Parker D. Trask. (New York: John 
'•Wiley, 1950. 707 pp., numerous text-figs, 

and tables. 6" x 9^".) Price, $5.00. 


Those familiar with earlier symposia edited 
by Parker D. Trask ( Origin and Environment 
of- Source Pediments of Petroleum, 1932; Recent 
Marine Sediments, 1989) will welcome the 
appearance of this new book, which, as stated 
in the Preface, is designed (1) to describe 
aspects of mutual interest to the geologist and 
to the engineer so that each can understand the 
other’s problems and thus co-operate more effec- 
tively in their work; (2) to provide infor- 
mation for the consulting geologist who may 
not be completely familiar with specific prob- 
lems; and (3) to acquaint students with the 
many practical applications of sedimentation 
so that they may be more fully informed as to 
the possibilities of a career in this field. 

The symposium is divided into seven parts: 
(1) Basic Principles of Sedimentation; (2) 
Engineering Problems involving Strength of 
Sediments: (3) Applications of Processes of 
Sedimentation: (4) Applications involving the 
Nature of Constituents; (5) Economic Mineral 
Deposits; (6) Petroleum Geology Problems; 
(7) Military Applications. Within each part 
there are several chapters, amounting to a total 
of thirty-five in the book, each written by an 
expert in that particular field. In a short 
review it is not possible to comment on every 
aspect of sedimentation discussed and the 
following remarks are confined to the more 
interesting aspects of the subject. 

Part I starts with an introductory chapter by 
P. D. Trask which summarizes the principal 
features of sediments, emphasizing the pro- 
cesses that lead to their formation or that 
cause them to change once they have been 
formed. This is followed by a useful chapter 
on ‘The Origin of Soils’ by Hans Jenny. The 
next chapter should logically be ‘Principles of 
Soil Mechanics as viewed by a Geologist’ 
(Clifford A. Kaye), but this appears at the end 
of the part. Chapter 4, ‘Geophysical Problems 
in Applied Sedimentation’, by Roland F. Beers, 
seems rather an unnecessary inclusion here. 
Part II has chapters on sediments and highway 
engineering, foundation problems of bridges 
and dams, etc., and concludes with ‘Sedimentary 
Geology of the Alluvial Valley of the Lower 
Mississippi and its Influence on Foundation 
Problems’. This chapter is probably of greater 
use and interest to geologists in the United 
States than elsewhere, although it clearly 
explains the importance of the advance and 
retreat of continental glaciers on the behavioui’ 
of the Mississippi during its development. In 
Part III, the chapter on ‘Permafrost* (per- 
manently frozen ground), by Robert F. Black, 
gives the results of study in Alaska during 
military operations, and indicates the effect of 
permafrost on engineering, geologic, biologic, 
and other problems for which few facts were 
hitherto available. Some references to Russian 
work are included. Chapters on ‘Shore-conttol 
Problems' and ‘Sedimentation in Harbors’ are 
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well worth reading, the former for its insis- 
tence on the definition of physiographic units 
for shore investigation problems. Other chap- 
ters deal with soil conservation and gullying 
and summarize the knowledge adequately. Part 
IV has chapters on concrete aggregates, a good 
summary of the composition and physical 
properties of clays by R. E. Grim and of 
foundry sands by H. Ries. Economic mineral 
deposits (Part V) in sedimentary rocks sum- 
marizes this aspect of economic geology, but 
could quite well have been omitted, as this 
field is adequately coveied by readily available 
books. The same might be said of Part VT, 
petroleum geology problems, where many 
detailed techniques of well-drilling, etc., are 
included: though the porosity of sediments is 
discussed and its importance stressed. The last 
Part (Vll) is interesting: Chapter 34 outlines 
the use of the field geologist in military opera- 
tions, and Chapter 35 that of the geologist in 
naval affairs. One direct result of naval 
research is the detailed account wdiich has been 
made of Bikini Atoll. It is notewortliy that 
reference is made almost entirely to the Pacific, 
jv'hereas luobably tlie most successful applica- 
tion of sedimentation during military and naval 
operations was the examination of the material 
on the Normandy beaches, which gave necessary 
information to tlie Allies to ensure a successful 
landing. Tlnue is some repetition of subject- 
matter. e.g., landslides ;ne described in chapters 
5 and 13, sedimentation in i-cservoiis in chap- 
tei’s 20 and 22: but this is periia])s excusable, 
as cei-tain subjects overlap and eacl> chaptei* is 
intended to be complete in itself. 

Tlie study of sedinumtary processes and tlu' 
resulting sedinumts is in its infancy in Aus- 
ti’alia and foi' tliat reason alone this authori- 
tative book is useful to Australian readeis; it 
should be available for all students in geology 
and civil engineering to consult, even tliough it 
is a typical American book, wiitten for Ameri- 
cans by Americans, and witli examples and 
illustrations drawn almost exclusively from the 
United States. 

This book is well luinted and bound. It was 
prepared under tlu' direction of the Committee 
on Symposium on Sedimentation, Division of 
Geology and Geography, National Research 
Council, Washington, D.U 

DoaoTiiY Caukot.i.. 


Nuclear Science 

Cov^NTiNo Tubes — Theory A.\n Aim’ljcations. 
By S. C. Curran and J. D. Craggs. (London: 
Butterworth, 1949. 238 pp., 119 text-figs., 

23 tables. 6" x 93".) Price, £2. 7.*?. 

This book will be welcomed by all experi- 
mentalists who find that the use of counters for 
the detection of radiations from radioactive 
materials will assist them in their research. 


It has been written especially for workers in 
chemistry, metallurgy and medicine, and other 
graduates who are concerned with applied 
nuclear physics. Its usefulness will be extended 
by the fact that, although the theory and appli- 
cations of Geiger counters are emphasized, 
ionization chambers, proportional counters and 
scintillation counters are discussed in some 
detail. 

The first six chapters contain an excellent 
account of the theory and operation of ioniza- 
tion chambers, proportional counters and 
Geiger counters. Many tables and curves, help- 
ful to counter design, are included but are 
distributed throughout the text. A more desir- 
able arrangement may have been to collect the 
most important ones together in a bi'ie-’ appen- 
dix where they would be immediately available 
for reference. Other types of counters, particu- 
larly the scintillation counter, are discussed 
hiiefly in Oiapter 10. 

Chaptei- 8 deals adequately with the more 
common electronic circuits associated w'itb 
counters. While some are previously unpub- 
lished, others developed by T.R.E. and' A.E.R.E. 
are now commercially available. 

Bearing in mind tlie main object of tlie 
authors — afiplied nuclear physics- it is under- 
standable that little i.s said concerning the 
detection of neutrons and fission fragments, 
since this com(‘s more pioperly within the 
realm of pure nuclear plvysics. 'IMie general 
impression of overciowding may liave been 
relieved by tlie omission of Chapteis 9 and 11 
on applications to nuclear physics and cosmic 
rays. Tliese sections cue of nec(‘ssity sketchy 
and are already, as the anthois themselves 
jioint out, somewhat obsolete. Chapter 7 on 
counter construction and Chapter 12 on general 
applications might, instead, have been exiianded 
and amidified. 

An extensive bibliography at the end of each 
chaptei- enhances tiie value of the book, particu- 
lai'ly to the newcomei- to counter Techniques. 
In spite of its relatively high price, ilie book 
(which lias been well set up and [irinh'd and is 
of pleasing ap])earance) should find a jilace in 
any laboratoi-y wliich makes or uses electiical 
particle counters. 

D. N. F. T)i XKAR. 

TkII.IXEAR CTIAKI ok Nl ( l.EAR SCK( IKS. Bv W. H. 
Sullivan. Art wairk by Kay Beiiscoter. 
(New’ York: John Wiley; London: Chapman 
and Hall, 1949. 11" - 9.i", card covers.) 

Price, $2.50. 

The rrilinear Chart of ^'l((■lear Species is 
described as presenting, on a single continuous 
strip ten inches wide and about tw’elve feet 
long, the systernatics and physical data for all 
experimentally identified nuclear species known 
from information available at June 1949. The 
chart does indeed convey a great w^ealth of 
information. By appropriate colouring and 
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lettering one can see at a glance nuclides that 
occur in nature, that are produced artificially, 
and whether they show or a instability. The 
whole chart has been exceptionally well done, 
except for one thing: some of the lettering is 
too small and too difficult to read. This arises 
largely because of the attempt to make the 
chart too nearly encyclopaedic in regard to 
physical data. Because of its size and shape 
there may be some difficulty in making it a 
permanent exhibit in a hallway or lecture 
theatre. It should, however, be most useful for 
reference and, in a general way, for teaching 
purposes. 

D. P. Meixor. 


Organic Chemistry 

Oroanic Reactions. Volume V. Edited by Roger 
Adams. (New York: John Wiley; London: 
C^hapman and Hall, 1949. 446 4 viii pp., 
many text-figs, and tables. 53" x 9".) 
Price, $6.00. 

The appearance of this fifth volume in the 
series of descriptions of organic synthetic 
reactions will be welcomed by all organic 
chemists, who have come to regard the series 
as among the most useful and important com- 
pilations on their library shelves, and invalu- 
able for syntlietic work. Ten reactions are 
discussed in the piesent volume and the selec- 
tion includes some very important reactions. 
Thus, T. L. Jacobs of the University of Cali- 
fornia, Los Angeles, discusses the methods of 
synthesis of acetylenes, citing over 500 litera- 
ture refei'ences. In view of the g**eatly re- 
awakened interest in acetylene chemistry, 
largely bc^cause of the wartime achievements 
of Reppe, the present account is most timely. 
L. W. Blitz and A. W. Rytina add a further 
chapter to the two already published in Volume 
IV dealing with the Diels-Alder reaction, the 
piesent one being confined to quinones and 
other cyclenones. H. A. Bruson, of the Rohm 
and Haas Company, Inc., abundantly qualified 
by the wide experience of his personal re- 
searches, discusses the fifteen-years-old but 
nevertheless extensive cyauoethylation reaction. 
The Schiemann reaction — the preparation of 
aromatic fluorine compounds from diazonium 
fluoborates — is discussed by Arthur Roe of the 
University of North Carolina. A sixty-page 
chapter citing almost 300 literature references 
and dealing with the employment of dibasic 
acid anhydrides in the Friedel-Craft reaction 
is contributed by Ernst Berliner. By contrast, 
it requires N, N. Crounse only ten pages to 
dispose of the very much more restricted 
Gattermann-Koch reaction. 

In the final hundred pages of the book four 
other very important reactions are discussed: 
the Jjeuckart reaction by M. L. Moore; selenium 
dioxide oxidation by N. Rabjohn; the Hoesch 
synthesis by P. E. Spoerri and A. S. DuBois; 


and the Darzens glycidic ester condensation 
by Melvin S. Newman and B. J. Magerlein. The 
book is excellently printed and produced. 

F. Lions. 


Optics 

Introduction to Theoretical and ExPimiMENTAi. 
Optics. By Joseph Valasek. (New York: 
John Wiley; London: Chapman and Hall, 
1949. 454 pp., 44 text-figs., 6 tables 

Sh" X 51".) Price, $6.50. 

This book covers a very wide field in a form 
which, though concise, omits none of the 
essentials required for a basic knowledge of 
optics. The exposition is clear, and appropriate 
references are made to recent work. But for 
its price, with the present Australian equiva- 
lent for the dollar, it might well be prescribed 
for individual purchase as the text-book in 
optics for all students taking physics as major 
subject for a B.Sc. degree. More detailed 
accounts of specialized fields could be covered 
by access to libraries. The subjects of X-rays, 
photographic optics, and ophthalmic lenses are 
dealt with in greater detail than is usual in 
optical text-books. 

The book is divided into four main sections: 

I. Geometrical Optics (105 pages) includes a 
treatment of Fermat’s principle, two pages on 
trigonometric ray tracing, the Gaussian treat- 
ment of centi'ed systems, a descriptive account 
of the Seidel aberrations, and chapters on 
photometry and stereoscopy. 

II. Physical Optics (153 pages) covers dif- 
fraction, interference, Michelson and Fabry 
Perot interferometers, double refraction and thi 
optical properties of metals. Maxwell theory 
is applied to establish the Fresnel formulae 
for refiection, and a short reference is made 
to the theory of non-refiecting films. Some 
teachers will consider it unfortunate that in a 
book otherwise up to date the Maxwell equa- 
tions are given in terms of Gaussian electrical 
units and not in the M.K.S. units now used in 
the standard texts on electromagnetic waves. 

III. Radiation and Spectra (80 pages) deals 
with ‘black-body’ radiation, including a proof 
of Planck’s law, optical line and band spectra, 
magneto-optics. X-ray spectra, colorimetry, 
Rayleigh and Raman scattering. 

IV. Experimental Optics (90 pages) gives 
theoretical and practical detail of 24 carefully 
selected experiments for a laboratory course. 
Subjects of these include: aberrations of 
lenses; plane and concave gratings; Michelson 
and Fabry-Perot interferometers; spectrophoto- 
metry; X-ray spectrometry — a wide range; and 
a useful note is given on the photographic 
process. 

Numerical problems, some of them novel and 
suggestive, are appended to each chapter; 
tables of constants are given in an appendix. 

E. O. Hercus. 
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. Plastics 

Elastomers ano Pi:astomerr — Their Chem- 
istry, Physics and TicciiNoLiKiY. Volume 3. 
Testing and Analysis; Tabulation of 
Properties. Edited by R. Houwink. (New 
York-Amsterdam-London-Brussels : Elsevier, 
1948. 174 pp., 48 text-flgs., 36 tables. 

65" X 10".) English price, £1. 5.s. 

This volume forms part of Elsevier’s Polymer 
Series. It contains three main sections: 
methods of physical testing, qualitative and 
quantitative chemical analysis, and tables giv- 
ing the properties of the more important elasto- 
mers and plastomers. It is unlikely that many 
individuals will be equally interested in all of 
the sections; but the book should be in all 
libraries dealing with plastics, for it brings 
together much information which previously 
was scattered. 

The chapter on methods of testing, written 
by J. H. Teeple of the Celanese Corporation of 
America, is far from being a bare recital of 
testing procedures, and would form an excel- 
lent introduction to this most important aspect 
of plastics for those who enter the held 
cliemists without engineering training. Stress 
is laid on the conditions which affect test 
results, and the types of results obtained with 
different materials. Naturally the A.S.T.M. tesrs 
predominate; hut the comparison and correla- 
tion of methods used in different countries, 
while not neglected, an* disappointing. 

A. G. Epprecht of Zurich contributes the 
chapter on the chemical analysis of polymers, 
which is probably the most widely useful par i, 
of this volume. lie has not achieved the ideal 
of reducing qualitative analysis of plastics to 
one comprehensive system, but he gives the 
next best -a relatively simple systematic pro- 
cedure backc'd by two or three less complete 
schemes. Among these latter is the ‘burn and 
smell’ table of Nwhamkin, and the solvmit 
separation schemes of E. -T. Fischer. The 
setting-oul of the second table of this (pp. 8S-9) 
is so poor that it will puz/de most chemists. 
A classification of plastics according to the 
presence of N, Cl, S and P is too elementary to 
justify its inclusion. Full details are given for 
the quantitative analysis of a mixture of 
phthalic, abietic and fatty acids and glycerol, 
as an example of a ‘qualitative’ analysis. A 
considerable proportion of the chapter is 
devoted to the quantitative analysis of indi- 
vidual polymers. 

The third section of the book has been com- 
piled by B. B. S. T. Boonstra and J. W. F. 
van’t Wont, of the Rubber Foundation at 
Delft, and H. Houwink of Wassenaar. The 
object of the tables is to express in number.s 
the most characteristic properties of materials 
representative of the main groups. The figures 
for plastomers are largely taken from various 
published charts of properties, but those for 
elastomers have been obtained at the Rubber 
Foundation at Delft. Fifteen types of elas- 


tomers, giving thirty-four materials with speci- 
fied compounding recipes, are listed in six 
double-page tables, with their mechanical, 
thermal, electrical, physical, ageing and swell- 
ing properties and their chemical resistance. 
The eleven tables for plastomers deal with 
sixty-five materials of some twenty types, and 
cover mechanical, thermal, electrical, physical, 
optical, chemical and moulding properties. In 
addition there are two tables of the properties 
of seventeen types of fibres. 

Throughout the book there are many spelling 
errors and minor slips, as on page 74 where 
some lines of type have been mixed. Reference 
58 on page 67 quotes an A.S.T.M. test without 
a number oi’ title, and number 69(c) on the 
same page refers to a C.I.O.S. I’cp^rt by 
numbers which merely classify the iiiaustry 
hut do not specify the report. Such mistakes 
are unimportant, however, and Volume 3 of 
Hou wink’s Elastomers and Plastomers deserves 
to he widely known among those working on 
Technical aspect. s of plastics. 

J. S. Fitzgerald. 


Spectroscopy 

Ax INTUODICTIOX I O MoLEC'l'L.XK SeiXTRA. Bv 
K. C. .John.soiL (London: Methuen, 1949. 
296 xiv pp., 151 text-figs., S plates. 5i" x 
English i)rice, £2 net. 

Then* are some books which are intended for 
th(‘ serious student who is not content with a 
mendy casual sui vey of liis subject but will be 
.satisfied only by a thorough examination of 
every thread and fibre of its intricate structure, 
Johnson’s Int rod mi \oa to Molecular Spectra 
belongs to this class. The author is to be con- 
gratulated on the excellence of his arrange- 
ment, the extent of his treatment of the sub- 
ject, and his altiactive ami illustrative style. 
If th(‘re are some mistak(‘s in the context, they 
will be lost in all the rest, which is beyond 
question one of tlie most atsairate and authori- 
tative treatments of any branch of chemical 
l»hysics that has been inibiislied iji recent times. 
However, the woi’k is not fof the beginner. 
Nor is it for anyone who wants to find out how 
the considerable forimilalion dei ives from quan- 
tum mechanical considerations. That will be 
left foi moie tlieoretical te.xts. Tliis book deals 
mainly witli analyses of band sy.stems which 
liave generally been obtained from experimental 
data of great accuracy. 

Tlie writ(*r plunges stiaight into a discussion 
of bands, their general and fine structure, and 
the origin and nature of the multiplicity which 
is usually implied hut not always explained in 
modern texts. The interaction of electronic 
and vibrational energy, and the linking together 
of electronic and rotational motions, are shown 
to account for the changes in value of the Ai. 
doublet interval throughout the system. The 
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distribution of intensity among the bands has 
been made the subject of a special chapter, as 
well it should be: previous writers have not 
always given it the detailed attention it 
deserves. The U(r) functions of Kratzer, 
Morse and Rydberg have been well represented, 
and the striking agreement between the Morse 
and Rydberg functions is shown particularly in 
the case of nitrogen. In the chapter on the 
dissociation of molecules there is an interesting 
question: why cannot a molecule with an elec- 
tric moment absorb enough vibrational energy 
to dissociate, without first having to undergo 
an excitation to a highei- electronic level? The 
writer has not attempted to answer this question 
in any convincing way, but it is known that 
acquisition of large amounts of vibrational 
energy, by large increases in the quantum 
number, in the ground state, is found to be 
experimentally impracticable. We are reminded 
of the days when the Radiation Theory of 
Catalysis was being demolished by careful 
experiments showing the ineffectiveness of 
infra-red radiation for chemical decomposition. 

Detailed consideration of the electi-onic states 
of molecules, analyses of rotational fine struc- 
ture, and many Fortral diagrams shown in 
great detail and drawn with great care, aie 
si)ecial features of the succeeding chapters. Tlie 
isotope effect and the influence of magnetic 
fields (Zeeman and Paschen-Rack effects) are 
discussed in special chapter's. 

The greater part of this work is devoted to 
diatomic molecules, but attention has been 
given to some of the simpler polyatomic mole- 
cules, principally their infra-red and Raman 
specti-a, and their modes of vibration in special 
cases. The writer has not attempted a descrip- 
tion of the chaiacteristic absorption spectra 
(visible and ultra-violet) of the moie com- 
plicated molecules. 

The last chapter is concerned witli some 
applications of spectroscopy to astiophysics, 
stellar and planetary spectra, chemistry and 
biochemistry, but on account of its limited 
scope it might well have been omitted in a book 
so eminently devoted to more fundamental 
rnatteis. 

Theie are one or two quite noticeable 
printer's eirois: page 42, *S -f sliould read 
"S I "D; page 45, should read A’‘l' ; page 111, 
Plate 111 should read Plate IV.3. 

T. lUKDALK. 


Technology 

Textile Lahokatory Manhai,. By Walter 
Garner. (London: National Trade Press, 
1949. 478 pp.) Price, £2. 6s. 6d. 

T[he object of the book is to provide in one 
volume sufficient information for the perform- 
ance of all the usual analytical and testing 


requirements of a mill laboratory. It consists 
of twenty-one chapters on U wide range (5f 
subjects, which include the structures of the 
various fibres; yarn and fabric properties; 
insulation; detection of metals; colour; evalua- 
tion and analysis of dyes; detergents; textile 
oils and chemicals; biological, optical* and vis- 
cosity methods; water supplies and effluents; 
and statistical methods. 

As would be expected in a publication of 
such type, certain subjects in which the author 
is probably more experienced receive better 
treatment than others. The chapter on textile 
oils is probably the best-balanced in the book, 
adequately covering all the usual tests required 
by the mill chemist. The chapters on insulation 
and colour might be considerably shortened. 

Physical testing of yarn and fabric is fairly 
well covered: it might be improved in future 
editions by mention of strain gauge equip- 
ment and of the Schiefer and Stoll abrasion 
machines, which are widely used in America. 
References to a ‘cellulosic interscale elasticum’ 
in wool (pp. 5 and 421), removed when the 
wo-ol is shrinkproofed with alcoholic alkali 
(p. .17), are without experimental proof and 
appear to be the ‘personal opinions’ of tlie 
author (p. 292). The comments on resin 

treatment to produce unshrinkable wool (pp. 
17 and 18) are misleading. Not all resins are 
removed by boiling in 0-5% hydrochloric acid, 
and there is no production of an ‘impervious 
layer of varnish’ around the fibres in any of 
the usual processes. The optimum lesidual 
grease content of scoured wool, given as 0-4% 
or less (p. 353), is probably too low. 

More care could hav(‘ been taken in the 
preparation of the text, which contains names 
such as ‘Rimington’, ‘Tootal’, ‘Duerden’ and 
‘Schiefer’ spelt incorrectly. Other ei iors noted 
are in the si)elling of 'aiginine' (pp. 2 and 3) 
and ‘glutamic acid’ (Figure 3), and in the 
formula for Eulan (p. 420). Many refeiences 
are given, but there is little order in their 
abbreviation and location. The book is well 
illustrated throughout with excellently repro- 
duced diagrams and photographs of equipment. 

M. Lii'so.n. 


Book Notice 


.■\ Method of Removal of organic iMinriuTiEs 
FROM A WATT« TVFK NiCKEL I BATING SOLCTJON. 
(D.Ji.Tj. Information Sheet No. S,5. Two pages 
duplicated typescript.) Obtainable from De- 
fence Research Laboratories, Private Bag No. 
4, Ascot Vale, \V.2, Victoria. Free. 

The pre.sence of organic matter in nickel solu- 
tions can give rise to various defects in the nickel 
deposit, depending t)n type and concentration of 
organic Impurity. The method given has been 
found suitable for treating Watts type nickel solu- 
tions. Pf)tas.sium permanganate is added to oxidize 
the organie matter and to adsorb some of it on the 
resulting precipitated manganese dioxide. 
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Medical Research 

Sin Howari) Fi.okey 

II. The John Curtin School of Medical 
Research in the Australian National 
University* 

What exactly is it proposed to do in the John 
Curtin School of Medical Resea rcli? There is 
a lar^e choice as to what may b(‘ done under 
the heading ‘Medical Re.seaiclr. Clearly, no 

medical school or research inslitute — can 

cover* all lields. The object iv(‘S at Canbei'i'a are 
therefore restricted and clear-cut. They are to 
produce first-class laboratories and staffs in the 
most imirortant basic medical sciences. Nothing 
else will be attmnpted at the inesent time, 
though of course tire future may liold further 
developments. 1‘lans irave been luepai’ed for 
setting up deirar tments of Pliysiology and Phar- 
macology, Biochemistry, Medical Cliernistry, 
Mici-obiology, and Experimental Pathology, and 
considei’ation is being given to Biophysics. The 
heads of four- depar-tinents liave been chosen. 
The Deirai-tment of Medical Clremistry is estab- 
lished in tlie Wellcome Researcli Institution in 
Euston Road, London, under the direction of 
Professor Albert, who has now working with 
him some members of his permanent staff who 
will go to Canberra, and a Ph.D. student. It 
is a lir st-i-ate depai tnrent and only awaits space 
for* the rapid exiransion which in Medical 
Chemistry is possibh* because of the supply of 
good chemists. Professor Albert has already 
published work and expects to have a book 
from the press in a few’ months. 

Professor Ennor (Biochemistry) is housed in 
the Commonw’ealth Serum Laboratories in Mel- 
bourne, is actively engaged at his researches, 
and has young people working with him. 
Several papers have ali'eady been published, 

♦ The second portion of a lecture delivered in the 
University of Melbourne on 9 August 1950. The 
first portion, dealing with the History of Medical 
Re.search, was published in This Journal. Vi, 61 
(21 December 1950). 


and active steps are being taken to expand the 
research team to the .maximum, having regard 
to the space available. 

Professor Fenner (Microbiology) who re- 
turned from eighteen months' work in the 
U.S.A. and Great Britain at the be? nning of 
this year, is installed in the Walter and Eliza 
Hall Institute, and is collecting assistants and 
colleagues in so far as limited space permits. 

Professor Eccles (Physiology) has recently 
been ai)pointed, and will organize his research 
w'orkeis in Duiu'din, wheie he is at present 
Professor of Pliy,si()logy, befoie the transfer 
to Canbei ra. 

Tile cirntral idea is to choose men who are 
masters of their subject and wdio are likely not 
only to make discoveries themselves, but to 
assemble around them othei- research workers 
of a high calibri' and to train students at least 
to the Ph.D. standard. 

These departments aie to be knit together 
by being housed in one School building with a 
common administration. Until buildings are 
erected, the departments are coming into being 
wherever convenient, and such staff as can be 
accommodated is being engaged; so that when 
buildings are ready at Canberra there shall be 
no needless delay before the {lei)artments are 
actively functioning theie. 

The buildings are being planned to be good 
and to have facilities sucli as might be expected 
in a modern laboratory in Great Britain or 
ehsewhere. It is hoped to provide all necessary 
facilities for the type of work likely to be 
undertaken in the various departments in the 
next few years. When fully established, fifty 
or perhaps a few more researcli w^orkers, paid 
for by the University (some of whom will be 
students in training), will be accommodated 
together with adequate technical assistants who 
may number fifty or more; and space has been 
provided for visitors from other laboratories. 
The training of research workers will in the 
first instance be on the apprenticeship plan and 
at present no set ‘courses’ are envisaged. 



94 


THE AUSTRALIAN JOURNAL OF SCIENCE 


FEBRUARY 


Function of the School 

It is said from time to time that the National 
University will drain all the best men from the 
State universities. Is this likely? I think not, 
at least as far as the medical sciences are con- 
cerned; for it is impossible at the present time 
to increase the size of the departments beyond 
that for which they are planned, and after 
equilibrium has been reached there will be 
relatively few additions to the staff. The indi- 
cations at present are that a substantial pro- 
portion of the staff will be those who would 
have stayed abroad and not taken up jobs in 
Australia at all. 

The outlets for the trainees (the Ph.D. 
students) are, in the first place, the Australian 
State universities and Institutes, and in the 
second place posts abroad. I very much hope 
that some will return to clinical medicine. This 
last remark raises the question of the best 
form of training for those doing clinical work. 
Fundamentally, at some stage, they must be 
taught experimental methods — as physiologists, 
experimental pathologists, biochemists, and so 
on. This is, of course, common practice in 
America, where one may find the professor of 
medicine making significant discoveries in 
bacteriology; as for example Miller, Professor 
of Internal Medicine at Chicago, and of his 
collaborator Miss Bohnhof, on the development 
of bacterial resistance to penicillin and on 
strains of organisms which, originally appar- 
ently sensitive to the action of streptomycin, 
not only become resistant to it but come 
actually to need it for their growth. 

In Great Britain we are alive to the grave 
deficiencies at present in the numbers of those 
who have received sufficient grounding in the 
scientific approach to clinical research. A 
scheme is at present being prepared by the 
Medical Research Council, the central point of 
which is that holders of fellowships should 
return to laboratory work for two years or so 
after having some clinical experience, before 
undertaking to investigate the difficult prob- 
lems and material presented by living patients. 
It is hoped in this way to extend and to raise 
the standard of clinical research. 

If the conditions for research in the State 
universities and institutes are not improved 
there %ill be a steady leakage of some of the 
best people to other countries — unless, of course. 


the unstable condition of world politics com- 
pletely alters the picture. Though some of the 
people trained at Canberra may eventually find 
their permanent homes abroad, it is hoped that 
visitors will frequently come from abroad to 
work in Canberra. There is already much good 
will for such proposals, provided that the stan- 
dard of work is sufficiently high and the equip- 
ment sufficiently good. I should hope that in 
a few years there will be a constant flow of 
visitors, who will remain some years, from 
Great Britain, India, Pakistan, and possibly 
from Canada, the U.S.A., and elsewhere. It is 
also hoped that the research workers at 
Canberra will be invited by the State univer- 
sities to visit and give courses of lectures on 
special subjects, and from time to time to take 
part in the laboratory work of the State 
universities. 

I firmly believe that, if a broad view is taken 
of medical research in Australia, the establish- 
ment of the John Curtin School of Medical 
Research will in twenty-five years be found not 
only to have produccni first-class research 
laboratories, but to have acted as a stimulus 
to other Australian institutions. Whereas now 
there are few outstanding laboratories, then 
there will be many, and where there are now 
few workers with the time and the inclination 
to do steady research work there will then be 
many more, and the harvest of discovery wall 
be correspondingly great. Australia already 
has a high reputation for its veterinary and 
agricultural researches, and in certain branches 
for its medical research, conducted mainly in 
research institutes. I cannot see why, with the 
number of able young men in the universities 
of this country, she should not be able to com- 
pare herself favourably in medical research 
with, shall we say, Sweden, which has a slightly 
smaller population and certainly not so many 
resources. 

The successful working of the Medical School 
of the Australian National University is entirely 
dependent on good relationships with the State 
universities, for it is to the State universities 
that the National University must look for its 
young research workers. There is little doubt 
that the medical and science students turned 
out from the Australian medical schools are 
well trained, and that they can be considered 
to be the equal of those who graduate from 
similar courses elsewhere. A small proportion 
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are first-rate and have no difficulty in holding 
their own with the best graduates whom they 
meet in Great Britain. 

Value of Universities 

An evil of the times to whicli apparently 
Australian medical graduates are particularly 
prone has recently been called ‘diplomatosis’; 
that is, a passionate belief in the value of 
securing diplomas and ‘swotting up’ innumer- 
able textbooks and so on. This is no doubt 
conditioned by the hope of getting futuie con- 
genial appointments, but it is destructive of 
any thoughtful approach to medicine aiuong 
the young, and must stifle much initiative 
which might lead able men to embark on some 
coherent research. Prol^ably the same disease 
is becoming very prevalent in Great Britain. 
The cure for it is not immediately apparent; 
perhaps some I'esearch should be done on it. 
In spite of this distressing disease there seem 
to be a number of good giad nates capable of 
doing research and we hope the National Uni- 
versity will give some of them the opportuni- 
ties they want. 

There is apparently no dispute among those 
in the universities that all aie deplorably short 
of money, that they are overcrowded, that 
inadequate staffs struggle to cope with the vast 
buiden of undergraduate teaching, and that 
technical assistance is extremely scarce. It is 
unfortunate that Australian universities, good 
as they are and with great records behind them, 
have apparently not yet succeeded in sufficiently 
impressing on governments, and on those con- 
trolling large sums of money, that even from 
the basest utilitarian point of view they pay 
immense dividends to the community in many 
ways, and that they should be lavishly sup- 
ported. It is true that in Great Britain general 
recognition of the great value of the univer- 
sities has been slow in coming, but one of the 
few good things which came out of the last war 
was a quickening of the appreciation by all 
political parties, and by the public, that the 
safety of a country depends to an increasing 
extent on scientific research such as was con- 
ducted particularly, but by no means ex- 
clusively, by physicists during the last war; 
and that research is the basis of much pros- 
perity and of the people's health. Further, it is 
now better appreciated that the universities are 
great reservoirs of highly trained individuals 


who, whatever branch of learning they have 
studied, prove invaluable in numerous adminis- 
trative and other jobs needing trained intelli- 
gences. It has become obvious to all that it is 
the universities who train the chief civil 
sei vants and the key scientific men of Great 
Britain. 

This awareness of the value of universities 
has been translated by the Government into 
hard cash, and it is correct to say that all 
universities in Great Britain are now being 
cared for much moie sympathetically than they 
weie ten years ago. It would, of course, be 
absurd to suggest that the Australia univer- 
sities are not highly thought of by the com- 
munity, and that they have not been supported 
by many public-spirited donors and by the 
State, but they are not esteemed enough and 
they are lagging behind the standards they 
have a right to achieve and which are being 
achitwed elsewhere. 

When I say they should receive adequate 
financial support, I do not mean sufficient 
increased finance to enable a few more teachers 
to be hired wiio will turn out a few more 
graduates, but I mean finance to see that the 
staff’s of the universities are adequately paid, 
have leisure to think without being too tired, 
to do research as a right and not as something 
eccentric pushed in to fill a few odd moments 
between teaching, and to be adequately housed 
and equipped. My impression is that the most 
pressing need, at least as far as medicine is 
concerned, is to finance people doing research 
much more adequately and on a better basis 
than annual grants. 

Modern research, which uses increasingly 
complicated methods to push its enquiries ever 
deeper into biological and physical phenomena, 
is expensive lelative to its cost last century; 
but if the results of medical research carried 
on throughout the world can be viewed as a 
whole^ the gains from relatively trivial expen- 
diture are immense. Australia, I am convinced, 
has many men capable of doing first-class 
medical and other research. Think whether 
their environment and opportunities are such 
that they do Australia credit. 

Perhaps I could summarize by saying that 
medical history and the state of medicine at 
the present time teach us that the greatest 
advances occur when experiment is wedded to 
accurate observation. Observation alone is 
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likely to produce little. Medical research needs 
more than lip service; it needs money, hard 
work, hard thinking and good organization. 
Given the good will, I fail to see why the new 
and the old universities of Australia coming 
together in a kind of symbiosis should not 
carry along real medical research, both in the 
basic sciences and in the clinical fields, to 
heights not previously reached in Australia, 
and so make their just contribution to the 
world's store of knowledge. 

To end, however, on a note of pessimism, I 
sometimes wonder whether Australia now 
possesses the 61an and energy to make use of 
her abundant natural and human resources. 


Higher Technological 
Education* 

The arguments of protagonists for the 
establishment of the New South Wales Univer- 
sity of Technology have laid stress upon the 
lag of development of technological education 
at tertiary level in British countries, compared 
with developments in Europe and America 
(Brown, 1949). The relative decline of 
British production per head of population, 
compared with a country such as Switzerland, 
has been attributed to this cause. As long 
ago as 1885 Lord Playfair, as President of the 
British Association for the Advancement of 
Science, forecast a decline in Britain's manu- 
facturing supremacy, on the grounds that 
‘Oxford and Cambridge are still far behind a 
second-class German university’ and that *in 
Great Britain we have nothing comparable to 
the great technical college of Zurich in Switzer- 
land'. Playfair, in fact, had even in 1852 
pointed to existing industrial Instruction in 
Europe and had foretold that British industry 
would suffer a decline because of insufllcient 
and poorly trained technical men. It was not 
until 1894 that the Mechanical Science tripos 
was introduced at Cambridge; English uni- 
versities still pay little attention to the many 
fields of Applied Science other than engineer- 
ing and medicine. 

Realization of shortcomings in the war of 
1914 led to greatly increased attention paid 
to scientific research by British industry and 
Government. Yet in the succeeding twenty-five 
years Britain continued to recede technologic- 
ally, relatively to the defeated Germany, to 
Switzerland and to the United States of 
America. Her eminence in fundamental scien- 
tific research was well maintained, but the 
advantages accrued from the application of 
British basic discoveries were reaped by other 


• Following the article on The N.8.W. University 
of Technology, This Journal^ IS, 3 (August 1960). 


nations. This was in spite of the expansion 
of the National Physical Laboratory; the foun- 
dation of the Department of Scientific and 
Industrial Research in 1915; and encourage- 
ment of the establishment of Research Asso- 
ciations by groups of manufacturers. 

It is pointed out that little had been done 
to advance technical education at the same 
time. The beginnings of growth of technical 
education in Britain may be traced from the 
inauguration of the Mechanics- Institute in 
Glasgow in 1804. Blrbeck founded the 
Mechanics Institute, in 1823, which later became 
the Birbeck College of the University of 
London. The first government grant to a 
night school was made in 1857; but although 
the President of the Department of Education 
stated that he would be glad to see such classes 
more extensively established, he doubted 
whether they should be an expense of the 
State. The establishment of the Regent Street 
Polytechnic by Quinton Hogg in 1880 set the 
pattern for the spread of technical education 
through Britain. At the tertiary level, how- 
ever, education in applied science was fostered 
mainly through faculties added to the academic 
universities. 


Europe 

In Europe, especially since the 1880’s, Tech- 
nische Hochsehulen, granting degrees with 
university status, have fiourishcd beside the 
traditional universities with their four facul- 
ties of theology, law, medicine and philosophy 
(science). Both are supported by the State 
and are self-governing, and they are of similar 
prestige and status. Among the chief of these 
technological . institutions are those at Delft, 
Ztirich, Trondhjem, Charlottenburg and Geneva. 
The Federal Institute of Technology at Zurich 
has about 2,000 full-time students and 700 part- 
time, with one teacher to each eight students. 
A student takes courses in economics (or law), 
languages, philosophy and history; and his 
final examination involves two branches out- 
side of his own sciences. The Swedish uni- 
versities do not have faculties of engineering, 
but the technical schools are entered by com- 
petitive examination at about twenty years of 
age. Compared with technological training in 
England, the courses in these schools are ‘more 
specialized in their object, more catholic in 
their subjects’. A Belgian may legally style 
himself Ing^nieur Civil only after a five-year 
course at one of four approved universities 
or at the Faculty Polytechnique de Mons. 
Entrance qualification normally requires an 
extra year of study between high school and 
university. 

By comparison with the Continental System, 
Patrick Johnson states in an article in The 
Times Ed. 8upp. (1950, p. 79), that ‘the British 
system is at present neither delivering the 
goods nor is constitutionally capable of so 
doing. Whenever engineers of ostensibly equal 
qualifications and experience are brought 
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together from Britain and other industrial 
countries, one cannot fail to notice that, while 
the British are academically equal, there is a 
marked disparity, against us, in the more 

generalized ability The mark of the product 

of a good Continental school of technology is a 
grasp of affairs .... He is more able to relate 
his engineering to life .... He can argue more 
consistently and clearly, write better, make his 
case more forcibly to the enterprise he serves, 
and comprehend the social purport of his ser- 
vice .... He has been educated as well as 
taught.’ 

America 

In the United States of America, on the other 
hand, the technical faculties have assumed more 
status in the universities than they have in 
Britain, while at the same time there have 
grown such centres of technological culture as 
the Massachusetts Institute of Technology and 
the California Institute of Technology. Com- 
pared with Britain, two features affecting tech- 
nological education at the tertiary level are 
significant in the U.S.A.; the far greater pro- 
portion of people who proceed to higher educa- 
tion (however dubiously some of us may evalu- 
ate it) ; and the flexibility of vocational employ- 
ment and the social pattern which make it 
normal for university graduates to turn to 
non-i»rofessional occupations if they so prefer. 
It is estimated that the number of university 
graduates per head of population who are 
engaged on administration, sales and executive 
work, for example, is about four times greater 
in U.S.A. than in England. The United States, 
with a population three times that of Britain, 
have a university income totalling 97 million 
pounds, compared with six and a half million 
pounds in Britain. In 1938 there were over 
a million students in American universities, 
50,000 in British. The conclusion is that in 
Britain— and in Australia — industry and tech- 
nology receive relatively few men with uni- 
versity training. 

The scheme of education in which the pattern 
is provided by the Massachusetts Institute of 
Technology, which opened in 1865, had been 
propounded during the previous twenty years 
by William Barton Rogers, then professor of 
natural philosophy in the University of 
Virginia. He preached the dignity and prestige 
of the practical professions, for which voca- 
tional studies give the student satisfaction in 
useful achievement. He believed that there is 
an educational gain in building a curriculum 
around a professional objective: that the moti- 
vation derived from the student’s professional 
interest can be capitalized to provide a 
thoroughness and discipline of great educa- 
tional value. He believed in learning by doing, 
being one of the pioneers of education by 
systematic use of the laboratory method: he 
was not content that the student should acquire 
knowledge, but believed that education meant 


the study and mastery of Method, and that It 
thrives best in the creative atmosphere of the 
scientiflc method, M.I.T. today includes 
schools of science, engineering and architecture 
broadened by work in the humanities and the 
social sciences; with a graduate school of 
research which is viewed not as an end in 
itself, but as part of the educational process; 
and with contacts made with industry for the 
purpose of cross-fertilization. It has been 
described as ‘a university limited in its objec- 
tives but unlimited in the breadth and the 
thoroughness with which it puisnes these 
objectives’. 

Britain 

It was argued by R. H. Quick, an eeiicationist 
of the Victorian age, that the Renaissance had 
been not a blessing but a curse to English 
education, in that it elevated learning above 
doing. It thus left a legacy of false educational 
values and of detrimental social distinctions. 
Lord Cherwell states (The Times. Ed. 8upp., 
1950, p. 59): 

It is diificult to see why a man should be 
said to have enjoyed a liberal education if 
he knows something about the classics and 
very little about science and engineering; 
whereas he is reviled as a mere tech- 
nologist if he knowvs about science and 
engineering and very little about classics^- 
Merely because one branch of learning was- 
the more important in the sixteenth century 
does not prove it to be superior to other 
branches which lie at the root of all our 
production in the modern world .... 

Because some centuries ago a university 
was a place in which men were taught 
theology, law, medicine, and the arts,, this is. 
not a sufficient reason to reserve the name 
for institutions confined to these particular 
subjects. An establishment in which history, 
economics, mathematics and science, and the 
vast variety of ongineering subjects are 
taught has just as good a right to the title. 
If we cannot teach everything everywhere 
I do hope the universities will not jealously 
confine this noble name with its great 
traditions to those places where only the 
ancient faculties exist, and insist on some 
pejorative appellation for the others in 
which modern subjects have l oplaced certairu 
of the more traditional forms of knowledge. 
What counts is whether an institution is a 
place of learning, not which particular sub- 
jects are practised. 

In 1944 the British Ministry for EdueatioD' 
set up a Special Committee, under the chair- 
manship of Lord Eustace Percy, on Higher 
Technological Education. Its terms of reference 
were: 

Having regard to the requirements of 
industry, to consider the needs of higher 
technological education in England and! 
Wales, and the respective contributions to* 
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be made thereto by universities and tech- 
nical colleges; and to make recommenda- 
tions, among other things, as to the means 
for maintaining appropriate collaborations 
between universities and technical colleges 
in this field. 

The Committee submitted its i*eport in 1945 
It stated that ‘the position of Great Britain 
as a leading industrial nation is being en- 
dangered by a failure to secure the fullest 
possible application of science to industry’; 
and tliat ‘the experience of war has shown 
that the greatest deficiency in British industry 
is the shortage of scientists and technologists 
who can administer and organize, and can 
apply the results of research to development’. 
It stated that existing courses in universities 
and technical colleges were not qualitatively 
sufficient: 

We recommend, therefore, the selection of 
a strictly limited number of technical 
colleges in which there should be developed 
technological courses of a standard com 
parable with that of university degree 
courses. ... A very important function of 
these colleges would be the provision of 
post-graduate courses in special branches of 
technology . . . intended for their own 
graduates oi* for graduates from univer- 
sities, and for men who have been in 
industry for some time. 

The report made detailed recommendations as 
to regional and central organization, recruit- 
ment and qualifications; it recommended that 
management and administration studies should 
be included; and drew attention to the desir- 
ability of teachers taking active part in 
industry from time to time, and of industry 
releasing senior members to give advanced 
courses fi’om time to time. The report also 
stated : 

Neither university nor technical college 
courses are designed of themselves alone 
to produce a trained engineer. All such 
courses have to be considered as part of 
a longer course of combined academic study 
and works practice, extending over at least 
five or six years. The works practice should 
be as carefully planned as the academic 
study, and the whole should be planned by 
co-operation between the educational insti- 
tution and the Industry concerned. 

The Parliamentary and Scientific Committee 
of Great Britain afterwards issued reports on 
Scientific Manpower (the Barlow Report); on 
Universities and the Increase of Scientific Man- 
power; and on Colleges of Technology and 
Technical Manpower. The following are ex- 
tracts from these reports: 

This country led the world in discovery 
and invention, and consequently in indus- 
trifi^l competition for the world’s markets, 
until about 1850. After that date, foreign 
competitors seriously challenged, and in 


certain cases surpassed, our manufacturing 
position, by the rapid exploitation of mo.dern 
inventions and discoveries made, but not 
applied, in our own country. 

It seems reasonable to seek the explana- 
tion in those countries which have chal- 
lenged our industrial supremacy. It is 
found that they all possess recognized tech- 
nical education systems in which they have 
great faith. Their technical universities are 
buildings of magnificence and beauty . . . 
Indeed, the technical university may some- 
times overshadow the local academic univer- 
sity in importance. In this country we 
possess no colleges of technology comparable 
in size or status with some of the technical 
universities abroad. 

Our industrial decline cannot be attributed 
to any inherent national inaptitude. . . . 
With adequate provision for higher techno- 
logical education, this country could again 
secure the benefits of our technical and 
scientific achievements in the development 
of our industries, reach equality with our 
competitors in technical manpower, and 
legain our pre-eminence in the markets of 
the world. 

In the past there has prevailed in certain 
quarters an unjustified belief that it was 
not appropriate to extend university recog- 
nition to technological studies, on the 
ground that the content of the courses did 
not warrant it. However, it is now moi'o 
widely appreciated that the study of a tech- 
nology necessarily involves a thorough 
groundwork in the pure sciences. . . . It 
has been contended that students should 
attend a pure science course and should 
acquire their knowledge of technology in a 
post-graduate year. However, an adequate 
study of many branches of technology can- 
not possibly be made in a post-graduate 
year. . . . These branches of technology, 
with the necessary fundamental sciences, 
must be included in the undergraduate 
courses. 

If men and women are to be attracted to 
the courses in the Colleges of Technology, 
the status of those colleges must be similar 
tn that of the universities, and they must 
develop into responsible institutions per- 
forming a national function. ... It is 
essential that on successfully completing a 
course, the student should receive the award 
of a technological qualification which will 
correspond with the university degree. The 
award must have an accepted currency, both 
nationally and internationally, especially in 
university, industrial and commercial circles. 

The question of higher technological educa- 
tion is alive in Britain at present and is the 
subject of discussion by scientists, technolo- 
gists, educationists and administrators. The 
Minister for Education three years ago referred 
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the matter to the National Advisory Council in 
Education for Industry and Commerce, which 
has since been consulting universities, tech- 
nical colleges, local educational authorities, 
professional institutions, and industry. In an 
endeavour ‘to induce the Government to disclose 
their attitude’. Lord Calverley initiated a debate 
on the subject in the House of Lords on 
14 March 1950. (At the conclusion, he com- 
mented that ‘the House knew as much as they 
did before the debate’.) The question was also 
dealt with in debates in the House of Commons 
on 4 and 5 May. Reports and proposals have 
been made by the Institute of Physics, the 
Federation of British Industries, the Home 
Counties Regional Advisory Council for Higher 
Technological Education, the Association of 
Technical Institutions, the Association of Uni- 
versity Teachers,* and others. A special con- 
ference was held in the rooms of the Royal 
Society, under the chairmanship of Sir Henry 
Tizard, on 27 March 1950. It was arranged 
by the Advisory Council on Scientific Policy 
and included, besides the president and repre- 
sentatives of the Royal Society, representatives 
of the Ministry of Education, the University 
Grants Committee, the Advisory Council on 
Scientific Policy, university departments of 
applied science, and a number of others. 

Five main lines of solution have been 
suggested : 

1. That industry should take university 
graduates of broad education and should itself 
organize specialized training for them. 

2. That the universities should expand their 
technological faculties or should develop 
auxiliary institutions attached to themselves. 

3. That selected technical colleges should be 
upgraded to become technical universities (as 
recommended in the Percy report). 

4. That a professional institution, such as a 
Royal Society of Technology, be founded to 
establish national qualifications (such as 
‘licentiate’, ‘fellow’ and ‘member’) and to 
approve courses. 


♦ The A.s.s(»(Mal ion of ITiivorsily Teacher.s. at a 
council meeting; held in December 1949, passed 
the following re.solut ion.s ; 

1. That technological education and training is 
a proper and desirable part of the work of a 
university. 

2. That technological progress in the United 
Jvingdoin can be.st be sec'ured by the expansion 
of the existing facilities and dei)artment.s of tech- 
nology in the universitie.s and the building up of 
new ones in the universitie.s when necessary. 

3. That no branch of technology should bt' 
excluded from the work of the universities. 

4. That, should any institutes of technology be 
.set up, they sliould be sponsored by e.xistjng 
universities and come under the University Grants 
Committee. 

The council authorized its executive committee 
to take action necessary to secure the iniplemenla- 
tlon of this policy. 


5. That two or three universities of tech- 
nology should be established as new, indepen- 
dent institutions, each with about 3,000 
students, to serve the whole nation. 

During the five years after the war, the uni- 
versities of Great Britain, on the average, 
about doubled the number of students and staff 
in their technological departments. (There 
were 10,916 technological students in the year 
1949-50.) It is contended by some authorities 
that tile demand for graduates does not go 
far beyond this supply at present, but that a 
difference in quality is what is needed. The 
immense mass of equipment, however, and the 
manifold establishment of staff, that are 
required for modern technological education at 
high level (as evidenced by overseas iStablish- 
rnents) are uneconomic unless used by a large 
number of students, say between 2,000 and 
4,000. The University Grants Committee states 
tliat it is ‘satisfied that it is for the good of the 
whole university that technologists should form 
part of the student body’; but it is evident 
that 2,000 technical students could not be 
absorbed by any British university, except 
that of London, without overbalance. More- 
over, it is doubted that the casual contacts of 
the university engineering student with the 
arts student, ‘over an occasional cup of tea 
or cocoa', save him from over-specialization. 
‘One grows exasperated to hear claims on 
behalf of the humanizing influence of ordinary 
universities on technologists’ {The Times^ Ed. 
Supp., 1950, p. 437). The alternative is the 
deliberate infusion of humanistic and social 
studies into the curriculum and life of the 
purposive technological university. 

It is maintained that the technical colleges, 
which sometimes tend to schizophrenia in their 
endeavours to combine tertiary (diploma) 
courses in technological education with trades 
courses in technical training, could not attend 
to the undertaking of university functions 
without detriment to their essential function of 
providing the trades courses. ‘A technical col- 
lege, reconstituted and regraded to teach 
technology, would ipso facto be deflected from 
its original and proper purpose’ {yature, 1G5, 
738). Projects for technical colleges to cost 
£5,700,000 were started in Great Britain in 
1949, and further projects to cost £10,000,000 
were in preparatory stages. Perhaps the most 
difficult problem is that of securing science 
teaching staff, whetliei for school, college or 
university. 

It is generally agreed that the urgent need 
for trained technologists at the present time 
may best be satisfied by looking to the existing 
universities, and perhaps to certain technical 
colleges, as a short-term policy, rather than 
incur a delay of. say, five years while new 
institutions become productive. It seems 
likely, however, that long-term policy will be 
promoted by the establishment of at least one 
technological university in Great Britain, while 
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the technological faculties in the existing uni- 
versities, though they may be modified in their 
functions, are still likely to continue. The 
proper relationship and interplay between the 
two would become clear only after experience. 
The proposal to establish a quick alternative 
or auxiliary solution of the problem is being 
faced by many objections. 

A factor which had not previously entered 
into the British discussions was mentioned in a 
leading article in The Times, Ed. Suppl. (1950, 
p. 123): 

There can be little doubt that some of 
the defects of the British system of pro- 
ducing engineers and applied scientists are 
caused in the schools. If a technical uni- 
versity were established in England and fed 
from the science ‘sixths’ of grammar schools 
as they now are, the average products of 
the new institution might still be behind 
their Continental opposite numbers. Inci- 
. dentally, of course, the universities and not 
the schools are to blame for this, because 
of their scholarship and entry requirements. 
The claim that one-third of a sixth-form 
science pupil’s time is given to general cul- 
tural study is more often substantiated in 
the time-table than boi'iie out in practice. 
Setting aside the rare exceptional mind, 
which nothing can harm, the average boy 
or girl is impoverished for life by being 
allowed to do virtually nothing more than 
jgcience for the last two years at school. No 
university, technical or other, will overtake 
the damage done. It is a mistake not made 
on the Continent. To succeed, a new tech- 
nical university would have to maintain a 
stricter definition of liberal education than 
its drifting elder brothers and express this 
definition in its entrance j-egulations; by 
this means it might improve the schools. 

New South W.vles 

It is with the guidance of the report of the 
Percy Committee and that of the Parliamentary 
and Scientific Committee, together with U.S.A. 
reports such as that of the President’s Scien- 
tific Research Board (Scienca and Public 
Policy, 1947) and the President's Commission 
on Higher Education {Higher Education for 
American Democracy, 1947) that the concept 
and detail of the New South Wales University 
of Technology took form. Although men of 
science in Australia may regret some of the 
features of the process of its establishment, 
and especially the numerical weakness of their 
representation among the governmental and 
industrial influences that constitute its advisors 
and councillors, they welcome Australia's 
eighth university as an unique conception of 
great potential value, not only to the national 
welfare but to the advancement of science. 
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Australian Science Abstracts 

After consideration of the replies received to 
the inquiry made as to Australian Science 
Abstracts (This Journal, 12, 61, xxvi, October 
1949), it has been decided to discontinue 
abstracts in the physical sciences but to con- 
tinue abstracts in Botany, Zoology, Entomology. 
Geology and other sciences which have a topo- 
graphical basis. 
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Australian IsJational Research 
Council 

Executive Meeting, November, 1950 

Pan-lndiun Ocean Science Congress 

The Australian National Research Council 
accepted the invitation of the Government of 
India to send a delegation of eight members to 
the Science Congress at Bangalore in January 
1951. The following were nominated as official 
delegates: 

Professor A. D. Ross, Department of 
Physics, University of Western Aus- 
tralia (Leader) 

Professor A. Elkin, Department of 
Anthropology, University of Sydney 
Dr. A. B. Walkom, Director of the Aus- 
tralian Museum, Sydney 
Professor V. M. Trikojus, Department of 
Biochemistry, University of Melbourne 
Professor S. W. Carey, Department of 
Geology, University of Tasmania 
Mr. A. J. Millington, Institute of Agri- 
culture, University of Western Aus- 
tralia 

Dr. E. G. Bowen, Chief of the Division of 
Radio Physics, National Standards 
Laboratory, Sydney 

Mr. A. F. Thyer, Bureau of Mineral 
Resources, Melbourne. 

In addition, Mr. B. E. Butler of the C.S.I.R.O., 
and Mr. M. A. Condon of the Bureau of Mineral 
Resources, being in India at the time on other 
business, were to attend the Congress as 
observers. 

A,N,R.C. General Meeting, May 1951 

The following was provisionally approved as 
the Agenda for the general meeting of the 
Council to be held in Brisbane in May 1951: 

1. Pan-Indian-Oceaii Science Congress. 

2. The conservation and protection of 
fauna in Papua and New Guinea. 

3. Suggested register of Pacific scientists. 

4. The Commonwealth Comniitte regard- 
ing Universities: Discussion. 

5. The more rapid election of members to 
the A.N.R.C. 

6. The location of the executive head- 
quarters of the A.N.R.C. 

7. Organized visits of scientists, sponsored 
by the A.N.R.C., to neighbouring terri- 
tories. 

8. The Australian Journal of Science. 

Members are being urged to forward to the 

Joint Honorary Secretary items they would 
wish to be placed on the Agenda. 

International Astronomical Union : - 
General Asserrifbly 

The following members of the International 
Astronomical Union from Australia will attend 
the General Assembly of the I.A.U. in Lenin- 
grad and Pulkovo from August 1-8 1961: 


Dr. R. V. d. R. Woolley 

Dr. A. R. Hogg. 

Dr. R. V. d. R. Woolley will represent Aus- 
tralia on the Nomination Committee. 

Executive Meeting, December 1950 

Australian Journal of Science 

There was considerable discussion on the 
Australian Journal of Science when the Editor, 
Dr. R. L. Aston, was present by invitation. It 
was felt that steps should be taken to relieve 
the Editor of some of the duties which he had 
been called upon to do. It was lecommended 
that two young Assistant Editors should be 
appointed and that each State Division should 
appoint an Associate Editor to collect copy for 
the Journal and generally to further its 
interest. Terms of reference for the Editorial 
Committee were drawn up subsequently to the 
meeting and it is hoped that these will be con- 
firmed at the February meeting. 

The actual date of publication of each issue 
of the Journal is to be shown on each issue. 
It is proposed to issue a Jubilee issue of the 
Journal about the middle of 1951. 

A.N.Z.A.A.S. Meetmg in Brishanv: Overseas 
Scientists 

The Executive Committee recommended that 
invitations be issued to six scientists: 

The President of the Royal Society; 

The President of the British Association 
for the Advancement of Science; 

The President of the Royal Society of 
Canada; 

The President of the South African Associa- 
tion for the Advancement of Science; 

The President of the Indian Science Con- 
gress ; 

and to a distinguished social scientist in 
Great Britain. 

Commonwealth Grants to Non-University 
Institutions 

The Chief Executive Officer of C.S.I.R.O. 
reported that the Scientific and Industrial 
Endowment Fund was employed for two pur- 
poses: viz., for persons engaged in scientific 
research, and for the training of students in 
scientific research. Those who benefited from 
the former were usually scientists who were 
working alone and no worth-wdiile worker had 
been refused. There \vas an accumulated credit 
in the fund. 

Executive Meeting, February, 1951 

Dr. J. L. Pawsey was appointed to act as 
radio-astronomer on the Australian National 
Committee on Astronomy. 

The following were appointed as delegates to 
the General Assembly of the International 
Union of Geodesy and Geophysics, to be held in 
Brussels in August 1951: 

C. H. B. Priestley, R. v. d. R. Woolley, 
J. M. Rayner, E. G. Bowen, A. D. Ross. 
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Obituary 


A. E. V. Richardson 

The death occurred in Melbourne, in Decem- 
ber 1949, of Dr. A. E. V. Richardson, C.M.G., 
a few months after his retirement from his 
position of Chief Executive Officer of the 
Council for Scientific and Industrial Research. 

Richardson was born in Adelaide in 1883. 
Early in his education he received the bent 
towards the service of the agricultural and 
pastoral industries which was to become his 
life’s work. He attended the first school in 
South Australia which was the equivalent of a 
High School; it was known as the Agricultural 
School and had many associations with the 
School of Mines. From this school he went to 
Roseworthy Agricultural College. Shortly after 
completing the College diploma dourse with dis- 
tinction, he continue^ his studies at the Uni- 
versity of Adelaide, where he graduated B.A. 
in lfi07, B.Sc. in 1908, and M.A. in 1910. 

This academic discipline, together with his 
capacity for solid work and attention to detail, 
provided Richardson with a firm foundation for 
the scientific and administrative work which he 
was subsequently to undertake. 

His first agricultural appointment was to the 
position of Assistant Director of Agriculture in 
South Australia in 1908. For some time before 
he was appointed Superintendent of Agriculture 
in Victoria, in 1911, he was Acting-Director in 
South Australia. In the three years in the 
South Australian service he established a high 
reputation for the large amount of experi- 
mental work which he initiated, particularly in 
connexion with the problems associated with 
the wheat industry. While resident at the 
Parafleld experimental farm he Initiated a 
programme of selection and breeding in wheat, 
and it was fropi one of his crosses made at 
Parafield that the well-known high-yielding 
variety ‘Gallipoli’ was eventually .selected. In 
this period he conducted experimental plots on 
both governmental and private farms, mainly 
in connexion with testing of fertilizers and 
wheat varieties, establishing in -many ways the 
pattern which he was to use in Victoria at 
Rutherglen, Werribee and Longerenong with 
far greater resources. 

In 1918 he visited the United States and 
Canada and submitted a report to the Victorian 
Government on education in agricultural 
science. The School of Agriculture of Melbourne 
University on its present basis was the out- 
come of this report and he became the first 
Dean and Director of the School in addition to 
maintaining his work for the Victorian Depart- 
ment. |t was in this period that he received 
the D.Sc. of Melbourne University for his 
research work in agriculture. 


In 1925, with the establishment of the Waite 
Agricultural Research Institute by the Univer- 
sity of Adelaide, Richardson returned to South 
Australia as first Director of the Institute and 
Waite Professor of Agriculture. He laid the 
pattern for the subsequent development of the 
Institute which was to make it a leading centre 
for agricultural research. In this new appoint- 
ment he found time personally to carry forward 
many scientific investigations which he had 
pioneered in Victoria. An important factor in 
determining Richardson’s decision to return to 
Adelaide was the guarantee of support to the 
University by the Government of South Aus- 
tralia for the work of the Institute. 

In 1926 the Council for Scientific and Indus- 
trial Research was established and in 1927 
Richardson accepted the invitation to become 
a member of the executive committee of that 
body. In 1938 he left the Waite Institute to 
take up full-time work with the Council as 
Deputy Chief Executive Officer; he became 
Chief Executive Officer in 1946 on the retire- 
ment of Sir David Rivett. 

During 1926 Richardson visited Europe and 
re-visited the United States, paying special 
attention to the organization of agricultural 
research. In 1927 he was a delegate to the 
first Imperial Agricultural Research Conference 
in London, and in 1932 he was an official 
adviser to the Australian Delegation at the 
Ottawa Conference. He was a member of the 
Agricultural Settlement Committee of South 
Australia in 1931. He was created C.M.G. in 
1932. He was a founder of the Australian 
Institute of Agricultural Science and, as the 
recognized leader of Australian agricultural 
science, he became the first President of the 
Institute in 1935. In 1947 he was President of 
the Australian and New Zealand Association for 
the Advancement of Science. 

With all his heavy administrative respon- 
sibility, Richardson found time to carry out 
much basal research on the field or agronomic 
problems concerned with wheat growing. Early 
in his Victorian experience he prepared a 
bulletin on ‘Wheat and Its Cultivation’, and 
this was revised during 1924 on the basis of a 
decade of work on the subject, to become the 
standard Australian text. This work was 
rounded off by a series of investigations at the 
Waite Institute on the value of nitrogenous 
fertilizers for stubble-sown cereal ciops. 
Richardson was concerned also in the early 
application to pastures of the methods he had 
used in the study of crops, and an important 
contribution was his study of the yield of an 
irjigated permanent pasture under various sys- 
tems of management at Woods Point; a quan- 
titative study which continues to yield valuable 
data for illustrating certain basal principles. 
His most sustained individual investigation was 
the study of the water requirement of farm 
crops, beginning at Werribee in 1914 and con- 
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tinuing with improved facilities at Rutherglen 
until 1923. At the Waite Institute the work 
was resumed in 1925 and extended to the study 
of pasture plants. These investigations followed 
the classical lines of the determination of trans- 
piration ratios and were continued until 1931. 
They established techniques in pot experiments 
and formed a valuable source of data for the 
climatological studies which have since been a 
characteristic feature of the work of the Waite 
Institute. 

Richardson thus played a very important 
part in the development of agricultural educa- 
tion and research in Australia during an impor- 
tant formative period in its scientific histoiT- 
He is survived by his wife and daughter. 

J. A. Prescott. 


Research Notes 

Partial Denervation of Muscle, 
and Its Consequences* 

It has long been known that if the nerve- 
supply of a muscle is completely severed there 
is an immediate and complete paralysis of the 
muscle, followed after some delay by partial 
degeneration of some of its fibres; and that 
recoveiy takes place slowly, and often incom- 
pletely, by the downgrowth of regenerating 
nerve-fibres from the surviving stump, along 
the degenerated nerve. 

For some time there have been indications 
that this is not the whole story; thus, as early 
as 1885, Exner found that severing part of the 
nerve-supply of the muscle apparently pioduced 
no degeneration, while more recently three 
groups of workers found that, following partial 
denervation, muscles recovered their function 
more rapidly than could be explained on the 
classical theorif^ of nervous regeneration. The 
significance of these observations has been 
revealed by the recent observations of Edds, in 
Providence (U.S.A.), and Hoffman, working in 
Melbourne. If the muscle is partially dener- 
vated, then within three days surviving nerve 
fibres within the muscle form sprouts, which 
grow out and penetrate the fibrous sheaths of 
the degenerated nerve fibres, then run down 
them and re-innervate the muscle fibres which 
have been deprived of their innervation. Surviv- 
ing motor end-plates also sprout ‘ultraterminaT 
processes which grow out and re-iiinervate 
denervated muscle fibres, forming new end- 
plates at the sites of the degenerated ones. In 
this way the muscle is effectively re-innervated 
within a few weeks. 

The mechanism underlying this regenerative 
process is not yet entirely clear, but it appears 
that the diffusion of a lipid substance from the 


• Report by H. Hoffman, Department of Zoology, 
University of Melbourne. 


degenerating nerve fibres stimulates surviving 
ones to sprout. The mechanism by which the 
sprouts are oriented is also obscure, since ether 
extracts of nervous tissues, injected into normal 
muscles, will cause sprouting of nerve fibres 
and end-plates, but the orientation of these 
sprouts is random, in contrast to the behaviour 
of sprouts obtained by partial denervation of 
the muscle. 

It is now of interest to consider the fate of 
the .severed nerve fibres, regenerating into the 
muscle which has already been re-innervated in 
the abovementioned manner. It appears, accord- 
ing to some recent experiments by Hoffman, 
that these fibres regenerate down their old path- 
ways until tliey reach the re-innervated muscle 
fibres, when they connect up with th^^^ new end- 
plates, xresulting in doubly innetT' ited end- 
plates, and other abnormal structures. 

These obseivations may have relevance in 
regal’d to the problem of recovery following 
poliomyelitis. We should expect that some 
degree of re-innervation from sprouting of sur- 
viving nerve fibres would occur, and histological 
examination should be directed towards detect- 
ing this process. A more precise chemical 
identification of th(‘ substance causing sprout- 
ing of nerve fibies might provide a means of 
accelerating the normally-occurring process. 


Mosquito-Borae Myxomatosis* 

Myxomatosis, the virus dise^ase of rabbits 
that has been under test by the C.S.I.R.O., has 
lately become widely established along the 
Murray River and some of its tributaries. 
Mosquitoes are undoubtedly responsible for this 
development. These insects are known to 
spi ead myxomatosis among domestic rabbits in 
America, and some years ago the C.S.I.R.O. 
Division of Animal Health and Production 
demonstrated that the disease could be trans- 
mitted from sick to healthy rabbits by several 
Australian mosquitoes, including two species 
that were biting in the Murray Valley and the 
Riverina during tlie early summei’ months. 

The recent widespread distribution of the 
disease indicates an altogether unsuspected 
mobility in the mosquito population. No doubt 
winds assisted the longest hops, but the mos- 
quitoes themselves must have flowm over very 
great distances. It is believed tliat the first, 
and most important, ‘jump’ made by the disease 
was from the test site near Balldale to the 
common lands outside Corowa, some 13 miles 
to the south-east, and that this occurred early 
in December. From this point on the Murray 
River myxomatosis has spread, and is still 
spreading, up and dowm stream on both the 
northern and southern banks. By January it 
was known to have reached and passed Howlong 

* Report by F. N. Rate! iff e and B. V, Fennessy. 
Wild Life Section, C.S.I.R.O,, 29 January 1951. 
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to the east and to extend 20 miles or mofe 

downatream of Corowa. 

There was one other well-established and very 
active centre of infection on the Murray, some 
80 miles west of Corowa. This was the Barmah- 
Mathoura area. Between this point and Corowa 
there were two records of occurrence. To the 
north of the Murray, myxomatosis was active at 
Hillston, on the Lachlan River and has been 
recorded from Condobolin. The report of the 
Hillston occurrence stimulated a survey of the 
Murrumbidgee River, and an outbreak of the 
disease was located at Darlington Point, on the 
direct line between Corowa and Hillston (which 
are 180 miles apart). 

Wherever the situation has been carefully 
examined, the picture seems to be substantially 
the same. The disease tends to be confined to 
the river fiats and frontage country, and one 
or two hundred yards may often see the differ- 
ence between high and very low levels of infec- 
tion in the rabbit population. In the Corowa- 
Rutherglen area, where the most detailed obser- 
vations have been carried out to date, there was 
a very obvious and clear relation between the 
activity of the disease and the proximity of 
weedy lagoons. These are the breeding places 
of the dusk-biting Culex annuUrostris, which 
was the only species of mosquito active and 
abundant in the district at the time. 

On the Victorian side of the river, west of 
Rutherglen, odd cases of myxomatosis have 
occurred in paddocks up to two or three miles 
from the banks (and an even greater penetra- 
tion ‘inland’ in parts of the Mathoura outbreak 
area). The fate of the disease in such places 
will depend primarily on what happens on the 
mosquito ‘front’, for without the assistance of 
these insects the spread of the infection would 
almost certainly be negligible. 

There have been two or three reports of 
isolated occurrences of the disease well away 
from the river, which apparently petered out. 
These were probably the reflection of mosquito 
activity that has since died away. Large 
numbers of day-biting mosquitoes (species of 
,the genus Aedes) afflicted the Corowa-Ruther- 
glen area until Christmas time. They were 
widely distributed over the open country and 
were almost certainly responsible for ‘picking 
up’ the virus of myxomatosis from the Ball- 
dale test site and carrying it to the river. 
They were also probably responsible for giving 
the disease a flying start in the Corowa common 
area, and for its long-range dispersal from that 
centre. After their rather sudden disappear- 
ance (in the Corowa area, at any rate) the 
task of transmitting myxomatosis seems to have 
been left to the night-biting Culex mentioned 
above. 

Assessment of Value 

When’ attempting to draw conclusions from 
the present myxomatosis situation, it is impor- 


tant to view It In proper perspective and to 
appreciate that the picture Is dynamic and 
developing. Thus It is ridiculous, on the one 
hand, to hail the disease as a general solution 
of the rabbit problem: on the other hand it 
would be a mistake to assume that in paddocks 
where the infection is established, but showing 
no sign as yet of causing an effective mortality, 
it will not ultimately succeed in doing a useful 
job. A great deal will be learned from obser^ 
vations in the very near future. 

A few weeks will undoubtedly reveal a con- 
siderable extension of the disease along the 
Murray and its tributaries, and it is not im- 
possible that before the end of the summer its 
distribution will be virtually continuous. In 
myxomatosis we can now see a useful weapon 
for dealing with rabbits on certain types of 
river frontage country, where the problem of 
their control has hitherto proved almost 
insuperable. 

One question that cannot yet be answered is 
whether the disease will manage to hang on 
over the winter in some spots along the creeks 
and rivers. If it does — which is not impossible, 
nor even perhaps unlikely — it will undoubtedly 
take advantage of the spring mosquito emer- 
gence, and some very interesting developments 
can be expected. 

The myxomatosis epidemic has reached 
such proportions that it is beyond the powers 
of C.S.I.R.O. officers to cover it both generally 
and in detail. Special attention will therefore 
be given to studying the progress of the disease 
at selected points showing a variety of con- 
ditions; and an attempt will be made to visit 
and check up on any outbreak of special 
interest. 

The most valuable assistance that could be 
rendered by interested observers would be 
reports giving details of the sort that investi- 
gators would seek on the spot: that is, the date 
of the first appearance of the disease; the type 
of country in which it is working (nature of 
pasture and tree cover, if any, aiid distribution 
of the surface waters) ; some indication of 
mosquito abundance and activity; and finally, 
and most important, an estimate of the progress 
of the disease over a period of time. 

Perhaps the best way of assessing the pro- 
gress of the disease, if any, in any given spot 
is to make counts of the number of sick rabbits 
seen on a standard ‘round’ carried out at weekly 
intervals at the same time of day. If only 
easily recognizable cases are counted, an 
entirely new ‘crop’ will have developed by each 
inspection, for the sick rabbits seen the week 
before will be dead. Reports can be sent to 
the Pasture Protection Boards in New South 
Wales, or officers of the Lands Department of 
Victoria, who are co-operating in the myxo- 
matosis tests, or addressed to the Officer-in- 
Charge, Wild Life Section, C.S.I.R.O., P.O. Box 
109, Canberra. 
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Symptoms 

The symptoms of myxomatosis (swollen head, 
‘bunged up’ and discharging eyes, general 
‘dopeyness’) render the disease unmistakeable 
in the advanced stages. The general symptoms 
begin to appear on the seventh or eighth day 
after infection, and death usually ensues by 
the twelfth or thirteenth day at the latest. 

It is perhaps advisable to emphasize that any 
fears that the infection may be spread to 
human beings, stock and dogs, are quite un- 
founded. The safety of the virus was estab- 
lished by extensive tests before permission was 
granted by the health authorities for experi- 
ments with it in the field. 


(The following note continues the account given 
in the contributed report printed above.) 

A conference of a committee of experts and 
governmental officers was convened in Mel- 
bourne on 15 February to review developments. 
From the presumed original appearance in the 
Corowa-Rutherglen area the dispersal of the 
disease had been mainly north and west; out- 
breaks had been reported along all main tribu- 
taries of the Murray in New South Wales, from 
Broken Hill in the west to the Queensland 
border in the north and the Carinda-Forbes 
districts in the east. The spread in Victoria 
had been relatively slight in proportion, but 
officers of the Department of Lands had been 
instrumental in introducing the disease in 
various centres in the State. Outbreaks had 
occurred in one or two places in South 
Australia. 

In all those areas in which detailed inspec- 
tions had been carried out the findings were 
substantially the same. Active transmission 
and high mortalities had been confined to 
lelatively narrow stretches along the water 
frontages and to swampy areas w^here mos- 
quitoes live, or had recently been, prevalent. 
In some of the old outbreak areas the epidemic 
showed signs of slowing dowm, with virtual 
extermination being achieved in the more 
favourable spots and little progress being 
observable elsewhere. 

Sir Macfarlane Burnet, of the Walter and 
Eliza Hall Institute, and Professor Fenner, of 
the National University, have undertaken to 
collaborate in the investigation of variations of 
the strain and virulence of the virus in the field. 
The possibility exists that some proportion of 
the animals infected will recover from the 
disease and a resistant population be built up. 
As better understanding of the distribution and 
behaviour of mosquitoes is most obviously 
required, the entomological aspects of the inves- 
tigation will be intensified. 

It is not practicable, at this late stage in the 
season, to organize a general distribution of the 
virus. The New South Wales Department of 


Agriculture and the Victorian Department of 
Lands, however, will assist the spread of the 
disease by introducing it into new areas where 
it is unlikely to spread naturally before the 
winter, and landholders will no doubt continue 
to disseminate the infection by collecting sick 
rabbits and liberating them on their properties. 
The committee will meet again during the 
winter, and with the information then available 
will formulate a programme for the comprehen- 
sive use of myxomatosis in the following spring 
and summer. It is expected that States other 
than New South Wales and Victoria concerned 
in the present investigations will be interested 
in future plans. 


News 


Royal Society Medallists 

His Majesty the King has been graciously 
pleased to approve recommendations made by 
the Council of the Royal Society for the award 
of the two Royal Medals for 1950 as follows: 

To Sir Edward Appleton, G.B.E., K.C.B., 
F.R.S., for his work on the trans- 
mission of electromagnetic waves 
round the earth and for his investiga- 
tions of the ionic state of the upper 
atmosphere. 

To C. F. A. Pantin. F.R.S., for his contribu- 
tions to the comparative physiology of 
the Invertebrata, particularly his work 
on nerve conduction in Crustacea and 
Actinozoa. 

The following awards of Medals have been 
made by the President and the Council of the 
Royal Society: 

The Copley Modal to Sir Janies Chadwick, 
F.R.S., for his outstanding w^ork in 
nuclear physics and the development of 
atomic energy, especially for his dis- 
covery of the neutron. 

The Ruinfoi’d Medal to Air Commodo.re Sir 
Frank Whittle, K.B.E.. C.B., F.R.S., 
for his pioneering contributions to the 
jet propulsion of airciaft. 

The Davy Medal to Sir John Simonsen, 
F.R.S., for his distinguished researches 
on the constitution of natural products, 
especially the plant hydrocajbons and 
their derivatives. 

The Darwin Medal to Professor F. ET. 
Fritsch, F.R.S., for his distinguished 
contributions to the study of algology* 

The Hughes Medal to Professor M. Born, 
F.R.S., for his contributions to theo- 
retical physics in general and to the 
development of quantum mechanics in 
particular. 
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British Science Centre 

Long-term proposals originated by the Royal 
Society for a British Science Centre in London 
have been adopted by the Government of the 
United Kingdom. It will be some years yet 
before the Minister of Works can build such a 
Centre, but a start will be made as soon as 
resources can be found, having regard to other 
urgent claims. 

Within the Science Centre accommodation 
will be built for the Royal Society and for a 
number of other scientific societies with their 
special libraries. Most of these are now severely 
cramped in rooms which w^ere provided for 
them by the Government about a hundred years 
ago in Burlington House or in other inadequate 
accommodation. The Centre will also include 
the Patent Office and its library, which will be 
modernized and extended as a first-rate refer- 
ence library on science and technology. There 
will also be new offices for the Department of 
Scientific and Industrial Research and other 
government scientific organizations. The centre 
will be designed to improve facilities and con- 
tacts between scientists and the users of 
science, both nationally and internationally. 
The selection of a site is expected early in 
1951. Much d€>tailed planning remains to be 
done before the final scheme can be developed. 

Nichols Fellowship 

The Council of the Royal Society of Medicine 
invites applications for a grant of £225 per 
.annum in aid of research to be carried out to 
advance knowledge in obstetrics and gyn- 
aecology, which will be awarded on the recom- 
mendation of the Council of the Section of 
vObstetrics and Gynaecology of the Society. 

The place at which the work is to be carried 
out and an outline of the proposed research 
must be stated in the application. A pre- 
liminary report on the progress of the research 
must be submitted at the expiration of the first 
six months. The Fellowship will be awarded in 
the first place for a period of one year and, at 
the discretion of the Council, may be extended 
for a second year. Applications must be received 
by the Secretary, Royal Society of Medicine, 
1 Wimpole Street, London, W.I., by 31 March 
1951. 

World Petroleum Congress 

The Third World Petroleum Congress will be 
held at Scheveningen, the seaside resort of The 
Hague, from 28 May to 6 June 1951. The 
objects of the Congress are: 

To focus attention on the present status of 
science and technique in the petroleum 
industry; 

To further the study of the science and 
technology of the petroleum and allied 
industries on an international scale; 

To* initiate discussions on all or any of the 
problems confronting the oil industry; 


To provide facilities for those connected 
with the scientific and technical 
developments of oil and allied subjects 
to exchange knowledge and Information 
freely; 

To give opportunities for making personal 
contacts with scientists, technicians 
and technologists of many countries; 

To show the consumers of oil products that 
the oil industry provides the best 
products that science and technique 
can create. 

The first Congress was held in London in 
1933 and the second in Paris in 1937. The 
third Congress is being organized by the Petro- 
leum Engineering Section of the Koninklijk 
Nederlands Instituiit van Ingenieurs. 

The programme of the Congress, in addition 
to the usual plenary sessions, sectional meet- 
ings, lectures and official receptions, includes 
both industrial and tourist excursions, an Inter- 
national Cabaret (optional) and a concert by 
The Hague Philharmonic Orchestra. 

The st?ctions are: Geology and Geophysics; 
Drilling and Production; Physical operations in 
oil processing; Oil processes involving chemical 
conversions; Production of chemicals from 
petroleum, their properties and applications; 
Measurement and control, analysis and testing, 
composition of petroleum; Utilization of oil 
products; Construction of equipment, materials, 
corrosion; Transport, storage and distribution; 
Economics and statistics, documentation, educa- 
tion and training. Papers at sectional meetings 
will not be read but will be introduced by a 
short summary, particularly of points which 
will stimulate discussion. 

Application forms for membership of the 
Congress, and other particulars, may be 
obtained from the Australian Committee for the 
Congress, c/- The Royal Australian Chemical 
Institute, 55 Collins Place, Melbourne. 

Rabbit Research 

The C.S.I.R.O.’s plans for rabbit research 
have been released in a short brochure, The 
Hahhit Frohlem — A Purvey of Research Needs 
and Possihilities. The report emphasizes the 
difficulty of finding an easy and universally 
applicable solution to the rabbit problem, and 
the importance of making the most effective 
use of existing control methods. A survey of 
research possibilities in the light of present 
knowledge shows no line of investigation that 
seems likely to lead to any revolutionary 
innbvation in methods of rabbit control (other 
than the use of myxomatosis, which will benefit 
certain areas only). 

In view of the widespread occurrence of the 
rabbit in Australia it is astonishing how little 
factual Information is available on its habits. 
It is only through an accurate knowledge of the 
biology of the rabbit that control methods can 
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be improved significantly. A start has there- 
fore been made on a comprehensive biological 
study of the rabbit which it is expected will 
uncover new possibilities for control. At the 
same time, several improvements to existing 
control techniques are being investigated. For 
example, there seems hope of improving the 
eflaciency of fumigation and there is a fair 
prospect of bringing about an over-all and 
probably major increase in the efficiency of 
poisoning. 

The report concludes with a suggestion for a 
small-scale experiment in ‘district control’ 
which might be conducted under the auspices 
of State or local authorities. This would be 
carried out in the zone of better-class pastoral 
country where * the rabbit affects Australia’s 
production and economy most. The real need 
in this region is not for methods of dealing 
with plague (or even particularly dense) rabbit 
populations, but for ways and means of bridg- 
ing the gap between partial control and eradica- 
tion. This experiment would determine what 
was involved in, and what could be achieved by, 
an organized campaign having as its object the 
complete eradication of rabbits from selected 
areas. 

Conference on Subjective Judgment* 

The use of man as a meter to measure his 
surroundings was the subject of a Conference 
on Subjective Judgments held at University 
College, London, on 14 October 1950. Nearly 
200 physicists, engineers and psychologists dis- 
cussed experimental techniques using the taste, 
touch, sight, smell and hearing of human ‘sub- 
jects’. The conference divided itself into two 
opposing points of view — the ‘can’ts’, who main- 
tained that measurement of sensations was not 
possible and pointed out fallacies in experi- 
mental methods, and the ‘musts’, who insisted 
that however philosophically unsound their 
techniques might be considered to be in the 
light of existing knowledge, they served their 
purpose if they gave data of precise operational 
value. 

It is believeil that the conference is the first 
of Its kind ever to have been held; it was 
arranged as a private venture largely as the 
result of the initiative of R. G. Hopkinson 
(Building Research Station, D.S.I.R.). It was 
designed to bring together workers from dif- 
ferent fields who do not normally meet but 
who are concerned with subjective judgments. 
The proceedings of the conference will not be 
published. The main speakers have papers 
describing their techniques which may be avail- 
able on request. 

The morning session produced a clash of 
opinions on the problem of the relationship 
between the physical stimulus (e.g., lumhiance) 
and the resulting sensation (e.g., brightness). 
D. B. Fry (University College, London) main- 
tained that sensations could be measured in 


some numerical fashion. W. D. Wright 
(Imperial College, London) asserted that sen- 
sations could not, on first principles, be 
measured since there was no means of putting 
any yardstick alongside them. R. W. Pickford 
(University of Glasgow) suggested that, even 
if sensations could not be measured, it was 
often possible to carry on usefully as if they 
could. lie counted himself among the ‘as ifs’. 
The conference was divided into those who 
wished for the perfect experiment, even if it 
would take fifty years to obtain an answer, and 
those who had to obtain an answer at once. If 
the techniques used gave answers which were 
demonstrably right then the fact that the 
methods wei e unproved was not of first impor- 
tance. 

The afternoon session was devoted to con- 
sideration of the usefulness of the human being 
as an assessor of his surroundings. Opinions 
were divided on much the same lines as the 
morning. Techniques used for subjective judg- 
ments were described by a number of workers. 

D. Richards (Post Office Engineering Research 
Station) gave examples in acoustics, where men 
and women were used to show the degree of 
distortion in telephones. R. G. Hopkinson gave 
examples of the likes and dislikes of occupants 
of rooms constructed by modern techniques 
which lead to high heat insulation but low 
thermal capacity, and of the effects of glare 
in rooms wuth large modern windows. Tactile 
studies were mentioned by R. Harper (Univer- 
sity of Leeds) when speaking of cheese testing 
at the National Institute of Research in Dairy- 
ing, Reading. He described the ‘fight back’ of 
Cheshire cheese. 

A topic which raised much discussion was the 
use of ‘trained observers’, who are intelligent 
people capable of understanding the nature of 
the observations required of them. Such 
observers can give assessments readily and can 
report their readings W’ith reliability. Their 
observations can be showm to agree at selected 
points with those of a random selection of the 
general public. Many speakers thought that 
this was a dangeioiis theory; that the observers 
were trained to give the required answers. 

E. C. Bate Smith and E. H. Callow (Low Tem- 
perature Research Station, D.S.I.R.) said that 
they had found a check between the findings of 
their taste panels of trained observeis and the 
price paid for meat by the consumer. 

Other examples of subjective studies were 
given by L. T. Wilkins (Social Survey who 
pointed out that the nature of an interview 
with a subject had an effect on the results. 
For instance, if a housewife were being inter- 
viewed alone she w^ould put forward a number 
of grumbles. If she were interviewed in her 
husband’s presence she would put forward 
many more grumbles even if her husband 
remained quite silent. On the other hand the 
presence of her children had no effect what- 
soever. 
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R. L. Moore (Road Research Laboratory, 
D.S.I.R.) put forward the suggestion that so 
far as possible the experiments should be 
designed so that the subject would automatic- 
ally give a reaction, which could be interpreted 
by the experimenter rather than leaving the 
interpretation to the subject. He gave as 
examples his work on 'buses, where the degree 
of deceleration was judged by the effect on the 
j)a8sengers. 

The conference roused greatei- interest than 
bad been anticipated and it appears that the 
time is ripe for the techniques of subjective 
studies to be codified. The drive to do this 
will have to come from the ‘as ifs’ and the 
‘musts’, but physicists and psychologists can 
help with information about measuring instru- 
ments which should, in due course, lead to 
increasing speed and efficiency in the practice 
of subjective assessment. 

National University 

The Chair of Geography, in the Reseaicli 
School of Pacific Studies, has been filled by the 
appointment of O. H. K. Spate, the Reader in 
Geography in the London School of Economics 
and Political Science. Previously the only 
Chair in Geography in Australia had been that 
at the University of Sydney. Professor Spate, 
who is thirty-nine years of age, was five years 
lecturer in the university at Rangoon and 
spent his war service chiefiy in Burma, together 
with some time in India, Pakistan and Ceylon. 
His main interests have been in the regional 
and political geography of monsoon Asia; he 
received the Gill Memorial Award of the Royal 
Geographical Society in 1947. He is (o-editor 
of The Changing Map of Asia: A Political 
Oeography, which is shortly to be published. 
He expects to take up residence at the Univer- 
sity in June. 

It is planned that by 1952 three of the four 
research schools — those of Physical Sciences, 
Social Sciences and Pacific Studies — will be 
active in Canberra, while the John Curtin 
School of Medical Research will continue its 
work in other centres for several more years 
until the medical laboratory has been com- 
pleted. From the beginning of 1952 the Univer- 
sity hopes to be able to admit to each school a 
number of research students. The intention is 
that these students will normally have com- 
pleted, in Australia or elsewhere, a Master’s 
degree or its equivalent. They will be able, 
on presentation of satisfactory evidence of 
standing, to proceed to the Ph.D. degree of the 
University by a course of supervised research 
on an approved topic. The course will nor- 
mally occupy three years of full-time work, and 
will call for residence in Canberra or (where 
departments are working out of Canberra) 
elsewhere. It may be possible to make limited 
arrangements for the reception of students with 
good qualifications to work otherwise than for 
a degree. 


No general invitation was extended to 
students to enrol at the beginning of 1951, but 
the heads of some of the departments were able 
to accept one or two nominated students. All 
students are required to pay fees, though they 
may be remitted in special circumstances. For 
the time being, until University House is com- 
pleted, they must find their own accommodation 
in Canberra. A limited number of scholarships 
have been made available to students, tenable 
for periods up to three years. Where facilities 
cannot be offered within the schools at Can- 
berra, arrangements may be made for the award 
to be tenable at another university in Australia 
or overseas. 

The University also offers a small number of 
scholarships to Australian graduates of Master’s 
or equivalent standing, who wish to gain 
research training in fields other than those in 
which the research schools are directly inter- 
ested. Tenure will be two years only. These 
awards will normally be held abroad, at an 
institution approved by the University. 

Applications have been invited for appoint- 
ment to Research Fellowships and Senior 
Research Fellowships in the Research School of 
Physical Sciences. The salary range for 
Research Fellows is £750-£950 per annum. That 
for Senior Research Fellows is under review, 
but the commencing salary will be not less than 
£1200 per annum. A cost-of-living adjustment, 
at present £90 per annum, is payable in each 
case. The tenure of each grade of Research 
Fellow is three years, renewable to five years. 
Research Fellows may in due course be pro- 
moted to Senior Research Fellowships, and any 
Research Fellow may be appointed to a post on 
the permanent staff of the school. Super- 
annuation provision will be made in accordance 
with the University’s scheme. Research Fellows 
must be graduates with honours in experi- 
mental physics, theoretical physics, mathe- 
matics or radio-chemistry and must have had 
at least two years’ experience in research in 
nuclear physics, cosmic rays, geophysics or 
radiochemistry. Further experience will be 
expected of applicants for Senior Research 
Fellowships. 

University of Queensland 

Dr. T. K. Ewer has been appointed to the 
Chair of Animal Husbandry. He came to Aus- 
tralia from England at the age of seventeen, 
and won a scholarship to the Hawkesbury 
Agricultural College. After graduating B.V.Sc. 
from the University of Sydney in 1937, he 
accepted a position in the Department of Agri- 
culture in New Zealand, where he was in 
charge of the Kirwee Experimental Farm from 
1940 to 1946. Much of the research at the 
farm Was upon the feeding of sheep under local 
conditions, and upon nematode infestation. In 
1946 he was appointed senior lecturer In 
veterinary science at Canterbury Agricultural 
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Hon. Abstractor : J. W. Vickery. 


15624. Seaton, J. S. Establishment of Verti- 
cordia grandis and Other Native Plants. Viet. Nat., 
Ixvi (11), 1950, 216. 

15625. Vickery, Joyce W. The Species of 
Amphipogon R.Br. (Graminca,*). Contrib. N.S.W. 
Nat. Hefb., i (5), 1950, 281-295. — The genus is 
endemic to Australia, occurring in all States except 
Tasmania, and is represented by seven species. 
The present paper is a sy.stematic revision of the 
genus, and a key is provided for identification of the 
species. One new combination, A. amphipogonoides 
(Steud.) is made, and four new varieties are 
de.scribed. 

15626. Vickery, Joyce W. New Species of 
Danthonia D.C. (Gramincie) from .Australia. Contrib. 
V.5.1F. Nat. Herb., i (5), 1950, 296-301.— Formal 
descriptions are given of D. acerosa, D. alpicola 
D. Clelandii. D. frigida, L). induta, D. laruis, D. 
monticola, D. nivicola, 1). occidentalis, D. pnr- 
pnrascens and D. Linkii var. fulva. 


15627. White, C. T. The Genus Embothrium 
Forst. (Family Proteacea?) in Australia. Proc. 
Roy. Soc. Qld., lx (4), 1949, 43-44.— A', pinnatum 
stat. nov. is estaVdished in specific rank, based on 
E. Wickhamii var. pinnatum Maid, and Betche. 
This is a native of N.S.W. and south-east Queens- 
land, w'hile E. Wickhamii occurs in north-east 
Queemsland. The trees are described and their 
differences summarized. 

15628. Willis, J. H. The Chequered Story of 
Two Tasmanian Mosses. Viet. Nat., Ixvii (2), 
1950, 30-35. —The nomenclatural history of Tayloria 
Gunnii (W. Wilson in Hook.) Willis n. comb., and 
T. tasmanica (Harnpe) Brotherus, together with a 
discussion on their morphology, habitat and 
systematic po.sition. 

15629. Willis, J. H. New Record for Rare 
Victorian Clubmoss. Viet. Nat., Ixvii (2), 1950, 19. — 
Lycopodiiini scariosuni is recorded from Bogong 
High Plains, representing the third occasion of its 
collection. 


ZOOLOGY. 

Hon. Abstractor ; A Musgrave. 


15630. Allan, Joyce. Land Shells of Australia. 
Part I. Aust. Mas. Mag., x (2), March 31 ( = 4 July, 
1960), 50-54, illustr. -Popular account of the more 
unique .Australian land shells — typical arboreal and 
terrestrial forms, mostly from the coastal belt of 
northern and eastern Australia. 

15631. Allan, Joyce. Fauna. Mollusca. A^is- 
tralian Fisheries, J950, pp. 37-41. 

15632. Allen, F. E. Investigations on Under- 
water PMuling. III. Note on the Fouling Organisms 
attached to Naval Mines in North Queensland 
Waters. Aust. J. Marine and Freshwater Res., 
Melbourne, i (1), April, 1960, 106-109, pi. 1. — The 
most important groups of organisms represented 
were the mollusca, corals, serpulids, bryozoa and 
algae. The commonest forms on all the mines were 
the molluscs, Chama sp. 

16633. Atlen» F. E.> and Wood, E. J. Ferguson. 

Investigations on Underw'ater Fouling. II. The 
Biology of Fouling in Australia : Results of a Year’s 


Research. Aust. J. Marine and Freshwater Res., 
Melbourne, i (1). April. 1950, 92 105, pis. 1-3, tfs. 
1-5. — Outlines the first year of work with some pre- 
liminary conclusions. Lists the more abundant 
fouling organisms and their seasonal abundance 
from a study of glass plate.s exposed to fouling in 
the sea in south-east of Australia. 

15634. Bearup, A. J., and Bolligcr, A. Tricho- 
strongylus Infections in tlie Common Phalanger 
(Trichositriis vulpccula). Aust. J. Sci., xii (2), 
21 Oct., 1949 (received 18 April,' 1950). 75-76.— 
Trichosirongylus colubriformis and T. rugatus 
worms, which are important parasites of sheep, 
here recorded from the intestine of a Common 
Possum (Phalanger) which had died from diarrhoea. 
These worms were also found in the fa?ces of other 
possums not suftering from the complaint. 

15635. Blackburn, M. Age, Rate of Growth, 
and General Life-history of the Australian Pilchard 
(Sardinops neopilchardus) in New South Wales 
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Waters. Bull. C.S.l .R.O., Australia, Melbourne, 
No. 242, 1949, 1 - 86 , pis. 1-8, tfs. 1-8. 

15636. Blackburn^ M* Fishery Management and 
Changes in Abundance of Fish. Aust. /. Sci.y 
3 cii (1), Aug. ( = Dec.). 1949, 14-17. 

15637. Blackburn» M. A Biological Study of 
the Anchovy, Engraulis australis (White), in 
Australian Waters. Aust. J. Marine and Fresh- 
water Res., Melbourne, i (1), April, 1950, 3-84, 
pis. 1-5. — Three subspecies are recognized by their 
mean vertebra numbers, in combination with the 
region of occurrence. E. a. australis (White) in 
'land to all but the southernmost waters of 
.S.W. ; E. a. antipodum Gunther from the 
border region of N.S.W. through Victorian, Tas- 
maniam and S. Australian waters ; E. a. fraseri 
n. subsp. in W.A. Each subspecies is further 
divided into local populations which intergrade. 

15638. Blackburn^ M. The Condition of the 
Fishery for Barracouta, Thyrsites atun (Euphrasen), 
in Australian Waters. Aust. J. Marine and Fresh- 
water Res., Melbourne, i (1), April, 1950, 110-128, 
pis. 1-2, tf. 1-4. — Gives notes on the distribution 
of the species and discusses its economic importance 
as a food fish. 

15639. Blackburn, M», ct alia. Chief Fisheries. 
Australian Fisheries. (A handbook prepared for 
the Second Meeting of the Indo-Pacific Council, 
Sydney, April, 1950), pp. 56-71. — This chapter is 
contributed by some ten members of the C.S.I.R.O., 
Fisheries Division, gives details of the distribution 
and biology of certain important commercial fishes 
studied in the research programme of the Common- 
wealth Scientific and Industrial Research 
Organization. 

15640. Blackburn, M., and Tubb, J. A. 

Measures of Abundance of Certain Pelagic Fish in 
Some South-Eastern Australian Waters. Bull. 
C.S.J.R.O., Australia, Melbourne, No. 251, 1960, 
1-71, tfs. 1-3, pis. \-2.—See also Sheard, K., 
pp. 72-74. 

15641. Boardman, W. The Hair Tracts in 
Marsupials. Part 111. Description of Species, 
concluded. Proc. Linn. Soc. N.S.W., 1949, 

Ixxiv (3-4), 21 Oct., 1949, 192-195, 2 tfs. 

15642. Boardman, W. The Hair Tracts in 
Marsupials. Part IV. Direction Characteristics of 
Whorls and Meristic Repetition of Radial Fields. 
Proc. Linn. Soc. N.S.W., Ixxv (1-2), June 7, 1950, 
89-95, tf. 1. 

15643. Boschema, H. Notes on Specimens of 
the Genus Millepora in the Collection of the British 
Museum. Proc. Zool. Soc. Lond., cxix (3), Nov., 
1949, 661-672, pis. i-ii.— Mentions, inter alia, coral 
material from Australian seas collected by W. 
Saville-Kent. 

15644. Bourke, P* A 4 The Breeding Population 
of a Thirty-five Acre " Timber Paddock ”. Emu, 
xlix (2), Oct., 1949, 73-83, pis. 8 - 10 .— Lists the 
birds breeding in a particular area in the Cowra 
district, N.S.W., during spring and summer of 
1947 and 1948, and gives notes on some species. 

15645. Carlgrcn, O. Corallimorpharia, Actini- 
aria ancLZoantharia from New South Wales and 
South Queensland. Ark. f. Zool., (A.S.), i (2), 
13 April, 1960, Nr. 10, 131-146, pis. i-iii, 16 tfs. 


15646. Chabanaud, P* Description de quatre 
espies ine^dites de genre Symphurus. Bull. Mus. 
Nat. d’Hist. Nat., Paris, (2) xx ( 6 ), 1948, 608-611.-— 
5. holothuricB sp.n. N.W. Aust. : Holothuria 
Bank. 

16647. Cleland, J. B* The Archibald Watson 
Memorial Lecture. The Naturalist in Medicine, 
with Particular Reference to Australia. Med. J. 
Austr., i, 37th year. No. 17, April 29, 1950, 649-563, 
tfs. 1-5. 

15648. Copland, S. J* Nomenclature and Type 
Specimens of Two Species of Sphenomorphus 
(Sauria : Scincid®). Copeia, 1950, No. 1 (March 30), 
67. — Refers to paper in Proc. Linn. Soc. N.S.W., 
1946, vol. 70. 

16649. Cotton, B. C. Mollusca from Western 
Australia. Rec. S. Austr. Mus., ix (3), June 30, 
1950, 333-338. 

16660. Deignan, H* G«, and Amos, B. Notes 
on Some Forms of the Genus Chalcites Lesson. 
Emu, xlix (3), Jan., 1950, 167-168. — Refers to 
C. malayanus minutillus (Gould), recorded from 
islands in the Banda Sea and from the Northern 
Territory, Australia. 

15651. Farran, G* P. The Seasonal and Vertical 
Distribution of the Copepoda. B.M. {N.H.) Great 
Barrier Reef Exp., 1928-29, Sci. Rpts., ii (9), 
22 Jan., 1949, 291-312, tfs. 1-17. 

15652. Flcay, D. The Peculiar Little Numbat. 
Animal Kingdom, New York, lii (5), Sept. -Oct., 

1949, 144-148, illustr. — A popular account of the 
Banded Ant-eater, Myrmecobius fasciatus, of 
Western Australia. 

15653. Flcay, D. Goannas. Giant Lizards of 
the Australian Bush. Animal Kingdom, New York, 
liii (3), June 6 , 1960, 92-96, illustr. — Perentie, 
Varanus giganteus ; Tree-climbing Goanna, V . 
varius ; Sand Cioanna, V. gouldi. 

16654. Fleming, C. A» Some South Pacific 
Sea-bird Logs. Emu, xlix (3), Jan., 1950, 169-188, 
tfs. 1 - 8 . 

15655. Frascr-Brunner, A. On the Fishes of 
the Genus Euthynnus. Ann. Mag. Nat. Hist., 
(12) ii (20), Aug. (7 Oct.), 1949, 622-627, tfs. 1-2.™ 
Key to the species and subspecies of this genus ; 
records E. affinis affinis (Cantor) from Australia. 

15656. Frascr-Brunner, A, A Synopsis of the 
Hammerhead Sharks {Sphyrna), with Descriptions 
of a New Species. Rec. Aust. Mus., xxii (3), Jan. 27, 

1950, 213-219, tfs. 1-3.— IS. ligo sp.n. N.S.W. : 
Clarence River. Key to spp. 

15657. Frascr-Brunner, A* The Fishes of the 
Family Scombridae. Ann. Mag. Nat. Hist., (12) iii 
(26), Feb., 1950, 131-163, tfs. 1-36. 

15668. Gcntilli, J* Foundations of Australian 
Bird Geography. Emu, xlix (2), Oct., 1949, 85-129, 
14 maps. 

16069. Gcntilli, J. Pallid Cuckoo Observations, 
1949. W. Aust. Nat., ii (3), Jan., 1960, 69-64.— 
Cuculus pallidus is here used as a pointer to weather 
conditions in south-western Australia from June to 
August (inclusive). 
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16660. Glauertt L. The Development of our 
Knowledge of the Marsupials of Western Australia. 
/. R. Soc, W. Aust., xxxiv, 1947-48 (6 April. 1960). 
116-134. 

16661. Guiler» £♦ R* New Species of Astacilla 
from Tasmania. Pap. Proc. R. Soc. Tasm., 1948, 
16 Sept., 1949, 45-64, tfs. 1-8.— Family Arcturidae 
(Crustacea) ; Astacilla Cordiner, 1795 ; its affinities 
with Neastacilla Tattersall, 1921, are di.scussed. and 
this last-named is relegated to the synonymy. 
Describes as new the following species which were 
all taken at the northern end of the D'Entrecasteaux 
Channel: A. monoseta, A. incBquispinosa, A. 

unicornis, A. derwenti, A. oculata. 

16662. Hindwoodt K* A, Pardalotus xantho- 
pygus : A Competition in " Christening ". Emu, 
xlix (3), Jan., 1950, 206-208. 

15663. Hindwoodt K. A. Breeding of the 
White-plumed Honey-eater near Sydney. Emu, 
xlix (3), Jan., 1950, 211-213. — Meliphaga peni~ 
cillata. 

15664. Iredale* T. Birds of Paradise and Bower 
Birds. 4to. 1950. Melbourne (Georgian House), 
pp. i-xii, 1-239, 1 map and 33 90I. plates by Lilian 
Medland. — This work should be taken in con- 
junction with the author’s paper in the Australian 
Zoologist, xi, 1948, 161-189, and in which reference 
is made to the plates in this then unpublished work. 
Of especial interest to students of Australian 
ornithology are those birds from Australia included 
in a work largely devoted to the Papuan avifauna. 
Of these may be cited the Ride Birds, Ptiloris 
victorias Gould, 1850; P. paradiseus Swainson, 
1825 ; Craspedophora magnifica Vieillot, J819 ; 
C. magnifica claudia Mathews, 1917 ; the Trumpet 
Bird, Phony gammus kerandrenii gouldii Gray, 1859 ; 
the Bower Birds (Ptilonorhynchida*) ; Sericulus 
chrysocephalus Lewin, 1808 ; Prionodura neivtoniana 
De Vis, 1883 ; Ailuroedus crassirostris Paykull, 
1815 ; A. c. blaauun Mathews, 1912 ; A. melanoiis 
maculosus Ram.say, 1875 ; Scenopoeetes dentirostris 
Ramsay, 1876; Ptilonorhynchus violaceus Vieillot. 
1816, and subspp. Chlamydera nuchalis Jardine and 
Selby, 1830, and subspp. ; C. cerviniveniris Gould, 
1860 ; C. maculata Gould, 1837, and subspp. 

16665. Johnston^ T. H., and Muirhead, 
Nancy G. Some Australian Caryophylla^id Cestodes. 
Rec. 5. Ausi. Mus., ix (3), Juno 30, 1960, 339-348, 
tfs. 1-10. — Records four species from the intestine 
of the Au.stralian freshwater Siluroid Catfish, 
Tandanus tandanus Mitchell. One form, Balano- 
tainia bancrofti Johnston, 1924, was previously 
known from eastern Q’land, the other three are 
considered new ; Notolytocestus major n.g. et sp. ; 
N. minor sp.n. ; Biacetabulum tandani sp.n. 

16666. Keast, J* A* The Wood-Swallows. 
Aust. Mus. Mag., x (2), March, 31 (~4 July, 1950), 
65-69, illustr. — Popular account : Ariamus cyan- 
opterus, A. super ciliosus, A. personatus, A. leuco- 
rhynchus and A. maximus (New Guinea), and 
A. insignis (New Britain). 

16667. Kinghorn, J. R, Fauna. Reptiles. 

Australian Fisheries, 1960, pp. 46-48. 


16668. Kolosvary, G. Neue Fundortsangaben 
liber einige Balariidenarte und Daten zur Assoziation 
der Balaniden und Mollusken. Vevoff, Deutsch. 
Kol.-u. Uehersee-Mus. Bremen, iii (3), 20 Nt)V., 
1942, 300-309. 

15669. Kolosvary, G. Les Coraux (Madre- 
poraria) de la Collection du Musee National 
Hongrois. Bull. Mens. Soc. Linn. T.yon, xviii (1), 
Jan., 1949, 13-16. — Refers to species from the 
Pacific islands (including Australia). 

15670. Laseron, C. F. Review of the Rissoidae 
of New South W'ales. Rec. Ausi. Mus., xxii (3), 
Jan. 27, 1950, 2rn-2Hl. tfs. 1-94. 

15671. Lcndon, A. Australian Parrots in 
Captivity. (Cont.) Avicult. Mag.. Ivi (3), May- June, 
1950, 122- 135, 2 pis. 

15672. Loaring, W. H. Notes on the GiCStnut- 
Shoiildered Wrens. IV. Aust. Nat., ii (5), July 7, 
1950, 108-110. 

15673. Loveridge» A. On Some Reptiles and 
Amphibians from the Northern Territory. Trans. 
R. Soc. S. Austr.. Ixxii (2), 30 March, 1949, 208-215. 

15674. McGill, A. R. Australian Status of the 
Colombo Crow. Emu, xlix (2), Oct., 1949, 83-84. — 
Corvus splendens. Records of its arrival in Australia 
at Fremantle. 

15675. Marshall, A. J. The Function of the 
Bower of the Satin Bowerbird in the Light of 
Experimental Modifications of the Breeding Cycle. 
Nature, clxv (4193), March 11, 1950. 388-390. 

15676. Mayr, E. Taxonomic Notes on the Genus 
Neosiita. Emu, xlix (4), April, 1950, 282-291. 

15677. Mitchell, F, J. The Sciricid Genera 
Egernia and Tiliqua (Lacertilia). Rec. S. Aust, 
Mus., ix (3), June 30, 1950, 275-308, pi. xxviii, 
tf. 1-10. — A synopsis of the salient features and 
variation shown by species of these genera based on 
a series of approximately 475 specimens from the 
museums of S. Australia, W. Australia and Queens- 
land. 

15678. Morris, Muriel C. Dilation of the Foot 
in Uber {Polinices) Sirangei (Mollusca, Class 
(Gastropoda). Proc. Linn. Soc. N.S.IV., Ixxv (1-2), 
6 June, 1950, 70-80, tfs. 1-3. 

15679 Morrison-Scott, T. C. S., and Sawyer, 

F. C. The Identity of Captain Cook’s Kangaroo. 
Bull. B.M. {N.H.) Zool, i (3). March, 1950, 43-50, 
pis. 3-5. — The authors show that of three specimens 
of kangaroo obtained by Captain Cook’s expedition 
at the Endeavour River only the skull of one of 
these was still preserved in the ^Iiiseum of the Royal 
College of Surgeons in 1939. No trace of the other 
material has been found. From a photograph of 
this skull, destroyed by bombs during the recent 
w'ar, they have come to the conclusion that it is 
the skull of a young Great Grey Kangaroo and they 
designate it as the photo-lectotype of Macropus 
canguru (Muller, 1776) — “ Captain Cook*s 

Kangaroo ”. 

15680. Munro, I. S. R. A New Genus and 
Species of Transparent Gobioid Fish from Australia, 
Ann. Mag. Nat. Hist., (12) ii (16), March, 1949 
( = 22 June, 1949), 229-240, figs. }-n.-—Paraphya 
g.n. Orthotype, P. semivestita sp.n. Type loc. 
Clarence River, N.S.W. ; many additional localities 
from N.S. Wales and Queensland. 
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15681. Munro, I* S. R The Rare Gempylid 
Fish, Lepidocybium jlavobrunneum (Smith). Proc. 
R, Soc. Q’land, for 1948, lx. No. 3, issued separately 
24 Nov., 1949 ; vol. issued 20 Jan., 1950, 31-41, 
tfs. 1-3, pi. 1. 

15682. Munroy L S* R Fauna. Fish. Australian 
Fisheries, 1950, pp. 30-34, pis. i-vi. 

15683. Nichols, J* T* Results of the Archbold 
Expeditions. No. 62. Fresh-Water Fishes from 
Cape York, Australia. Amer, Mus. Novit., 1433, 
No. 7, 1949, 1-8. — Records 11 species of which the 
following are cited as new : Therapon percoides 
yorkensis n. subsp. Coen River. Archeria n.g. 
A. jamesonoides n.sp. Archer River. Material 
collected by G. M. Tate and H. M. van Deiisen. 

15684. Ormsby, A* L The Marsh Snake 
{Denisonia signaia). Proc. R. Zool. Soc. N.S.W., 
1948-49 (May, 1950), 29-31. 

15685. Pope, Elizabeth C. When the Rains 
Come. Aust. Mus. Mag., ix (12), July-Sept. 
(Sept. 30 = Dec. 2, 1949), 420-424, illustr. — Mention 
is here made of certain animals which appear after 
prolonged rains. These are the Shovel-headed 
Garden Worm, Placocephalus kewensis ; the Blue 
Planarian Worm, Geoplana ccerulea ; the Amphipod, 
Talitfus sylvaticus ; the Shield Shrimp, A pus 
australiensis ; Ostracods and Fairy Shrimps, 
Estheria and Branchinella. ^ 

15686. Robinson, A. Observations on Courtship 
Feeding in some Australian Birds. IV. Aust. Nat., 
ii (5), July 7. 1950, 106-110. 

15687. Rochford, D. J* Planktology. Australian 
Fisheries, 1950, pp. 27-29. 

15688. Ronsil, R. Bibliographic ornithologique 
Fran^aise. Travaux pubU^s cn langue fran 9 aise 
et en latin en France et dans les Colonies Fran 9 aises 
de 1473 a 1944. Tome I. Bibliographie, pp. 534, 
Frontispiece. Encyclopedic Ornithologique (Paul 
Lechevalier, Paris). Tom. viii (of this series), 
1948 (1949). 

15689. Ronsil, R. Bibliographie Ornithologique 
Francaise, etc. Tome II, Abbreviations des titres 
des Publications periodiques cit(^s dans la Biblio- 
graphie Ornithologique Fran 9 aise et Index 
Methodiques et Systematiques. Encyclopedic 
Ornithologique (Paul Lechevalier, Paris). Tom. ix 
(of this series). 

15690. Schultz, L. P, Correction fpr “A 
Revision of Six Subfamilies of Atherine Fishes, 
with Descriptions of New Genera and Species ". 
Copeia, 1950, ii (June 30, 1950), 150. — Tropido- 
stethops g.n. to replace Tropidostethus Ogilby, 1895, 
praeocc. Genotype, T. rhothophilus Ogilby. 

15691. Scott, E. O. G* Neonatal Length as a 
Linear Function of Adult Length in Cetacea. 
Pap. Proc. R. Soc. Tasm., 1948 (15 Sept., 1949), 
75-93, tfs. 1-3. 

15692. Sedgwick, E, H, Bird Movements in the 
Wheatbelt of Western Australia. W. Aust. Nat., 
ii (2], Sept., 1949, 25-33. 

15693. Sedgwick, E, H, Extension of Recorded 
Range of the Bourke Parrot (Neophema bourkii). 
W. Aust. Nat., ii (3), Jan. 24, 1960, 67-69. 


15694. Sedgwick, E* H* The Pallid Cuckoo in 
the South-West. W. Aust. Nak, ii (5), July 7, 
1950, 119. — Phonological notes which supplement 
those given by Dr. J. Gentilli (q.v.). 

15695. Sedgwick, E. H», and L* E* AnEsperance 
Bird List. W. Aust. Nat., ii (5), July 7. 1950, 
111-118. 

15696. Serventy, D, L. Spare tho.se Gannets 1 
They point to Pilchards. Fisheries Newsletter, 
Sydney, viii (5), Aug., 1949, 12-13, illustr. 

15697. Serventy, D, L, The Spread of th€ 
Mediterranean Snail (Helix pisana) on Rottiiesi 
Island. W. Aust. Nat., ii (2), Sept. 16, 1949, 
38 -42, tf. 1-2. 

15698. Serventy, D* L. Taxonomic Trends in 
Australian Ornithology — with Special Reference 
to the Work of Gregory Mathews. President's 
Address to the Annual Congress, Hobart, 1949. 
Emu, xlix (4), April, 1950, 257-267. 

15699. Shanks, D* Observations from the Upper 
King River District, Victoria. Emu, xlix (2), 
Oct., 1949, 132-141. — Lists the birds in an area in 
north-eastern Victoria and gives notes and breeding 
records about them. 

15700. Sheard, K. The Marine Crayfishes 
(vSpiny Lobsters) Family Palinuridae, of Western 
Australia, with Particular Reference to the Fishery 
on the Western Australian Crayfish (Panulirus 
longipes). Bull. C.S.I.R.O. Aust., Melbourne, 
247, 1949, 1-45, fig. 1 (map). — Lists the marine 
crayfishes of W. Australia and gives a working key 
to the genus Panulirus. The major part of the 
paper outlines the general biology of the species and 
describes the environment and fishing methods. 

15701. Sheard, K. Factors in the Behaviour ol 
Pelagic Fish Shoals in South Australia and New 
South Wales. (In Blackburn and Tubb, q.v.) 
Bull. C.S.I.R.O., Australia, Melbourne, No. 251, 
1950, 72-74. 

15702. Sheard, K. Fauna. Crustacea. Australian 
Fisheries, 1950, pp. 35-36. 

15703. Shipway, B« Notes on the Natural 
History of the Pigmy Perch (Nannoperca vittata). 
W. Aust. Nat., ii (1), June, 1949, 1-9, tfs. 1-5. — 
This fish inhabits coastal streams and marshes in 
south-western Australia in the area bounded on 
the north by the Moore River and on the east by the 
Phillips River. It occurs in fresh and brackish 
waters amongst stones and other debris with a 
preference for clear water. Notes are given on its 
habits, colour, spawning and development. 

15704. Shipway, B. Notes on the Aquatic 
Natural History of the Lower Murchison River. 
W. Aust. Nat., ii (4), May 17, 1950, 73-77, tfs. 1-2.— 
Eleotridae : Eleotris aurea sp.n. (Golden Gudgeon). 

15705. Somerville, J. D. Australian Cassowary : 
Corrigenda. Emu, xlix (3), Jan., 1960, 214-218, 
illustr. 

16706. Tarr, H, E, The Distribution of Foreign 
Birds in Australia. Emu, xlix (3), Jan., 1960, 
189-198. 
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College and from 1947 he spent two years in 
research at the Institute of Animal Pathology, 
Cambridge. He was awarded the Ph.D. degree 
for studies in ovine rickets. 

R. H. Greenwood, of the University of Otago, 
has been appoint^ senior lecturer in Geo- 
graphy. He is a graduate of the University of 
Cambridge and has had extensive experience 
in oceanographical research with the British 
Admiralty and in the charting of the eastern 
Mediterranean with the Egyptian Government 
Survey Department. Dr. Arthur Boyd, who has 
been acting as Professor of Engineering, is 
retiring after thirty years’ service in the 
University. 

The University of Queensland was established 
in 1917 with faculties of Arts, Science and 
Engineering; Commerce was added in 1922; 
Agriculture in 1927; Dentistry in 1935; Medi- 
cine, Veterinary Science and Law in 1936; 
Education in 1945 and Architecture in 1946. 
The following table shows the total number of 
students that enrolled and sat foi* the annual 
examination in eacii Faculty at 
stages. 

1925 1937 

Arts 231 585 

►Science 52 105 

Engineering 50 4.5 

Commerce 11 105 

Agriculture — 15 

Dentistry — 39 

Medicine — 112 

Veterinary Science . — 11 

Law ---- 10 

Education — 

Architecture — ' — 

Total 344 1029 


successive 


1949 
983 
525 
355 
4 75 
48 
24 2 
54 9 
51 

39 


3501 


University of Sydney 

Resignations from the teaching staff include: 
R. J. Lyons, Reader in Mathematics; Ida 
Browme, senior lecturer in Geology; C. A. Gibb, 
senior lecturer in Psychology; K. Viner Smith, 
senioi- lecturer in Pathology. A. J. Baker, 
formerly of Sydney and lately of Dundee, has 
been appointed lecturer in Philosophy. 

The School of Public Health and Tropical 
Medicine is to be extended at an estimated cost 
of £169,000. 


University of Melbourne 

On the retirement of Professor Peter Mac- 
Callum from the Chair of Pathology, the 
degree of Doctor of Medicine honoris causa 
was conferred upon him. Professor MacCallum 
was born in Glasgow' and educated in New' 
Zealand, where he took degree in Science and 
Arts at Canterbury College. He stoked a ship 
to England to complete his medical course in 
1914 and had a distinguished term of service 
with the Royal Army Medical Corps. He 
returned to Edinburgh, whence he was 
appointed to the chair in Melbourne in 1924, 
succeeding Sir Harry Allen. He became Dean 


of the Faculty of Medicine in 1939. He has 
been a leader in academic policy in the uni- 
versity. He has for some time been president 
of the students’ Sports Union and he inaugu- 
rated the Reconstruction Training Benefits 
Scheme in the University. Among his services 
outside of the university have been his con- 
tributions to the design and organization of 
the Royal Melbourne Hospital and his origina- 
tion of the Cancer Institute — of which the 
therapeutic services have been named the Peter 
MacCallum Clinic. 

Professor G. W. Palon, who occupies the 
Chair of Jurisprudence, is to succeed Sir John 
Medley as Vice-Chancellor of the university. 
Dr. Emile den Tex, formerly of Leyden and 
Groningen, and at present working in the 
University of Sydney, has been appointed lec- 
turer in Geology; he is a specialist in petrology. 
Dr. R. T. Patton has accepted a part-time 
position as lecturer in Ecology in the School 
of Botany. 


Personal 

Dr. Donald Thomson has been awarded the 
Ph.D. degree of the University of Cambridge 
for work on the social organization of the 
North Australian aborigines. Dr. Fritz Loewe 
has b€^en appointed Assistant Observer with the 
1951 French Antarctic Expedition. A. N. 
Hambly, senior lecturer in Chemistry in the 
Univeisity of Melbourne, will be abroad in 
America and at Oxford during 1951, for study 
of methods of research in clmmical kinetics and 
chemical spectroscopy. 

J. B. Brigden, formerly Professor of 
Economics in the Univeisity of Tasmania, 
Queensland State Statistician, and finance coun- 
selloi* at the Australian Embassy in Washing- 
ton, died in Melbourne on 13 October 1950 at 
the age of sixty-three years. 


Letters to the Editor 


The Editorial Committee invites leaders to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (h) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 


Original Work 


A Quantized Form of the Boltunann- 
Maxwell Distribution Law 

We have recently based the Antoine Vapour 
Pressure Equation (Antoine, 1888) on quantum 
dynamics (Gutmann and Simmons, 1960). 
Vapour pressure is only one of the many mani- 
festations of the Boltzmann-Maxwell Distribu- 
tion Law', and we have now found that many 
colligative properties of matter obey a law 
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similar in form to the Antoine Equation, viz.: 
log q = A + B/{T+C) (1) 

Such manifestations which we have so far 
investigated are the viscosity and electrical 
conductivity of liquids, the thermal conductivity 
of gases and the electrical conductivity of 
Intrinsic semi-conductors (Bosson, Gutmann 
and Simmons, 1950) and of metals. For the 
case of vapour pressure, the applicability of 
equation (1) has recently been reviewed by 
G. W. Thomson (1946). 

The classical Boltzmann-Maxwell Distribution 
Law 

NijN^ = ( 2 ) 

implies the absence of interaction between the 
two particle species (e.g., Lindsay, 1941) and 
in each of the above-mentioned cases leads to a 
form of equation (1) with C = 0. 

Least-square analyses of published obser- 
vational data show that C does not vanish for 
real, interacting, systems ; this fact requires 
that the activation energy E in equation (2) 
should be the sum of two parts, viz., a constant, 
temperature-independent activation energy Eo 
and a temperature-dependent part, H\ 


where E ^ E^ H (3), 

H -CE.HT C) (4). 


H may be interpreted as the interaction energy 
of the system. 

Using reasoning analogous to that employed 
by us (loco citato) for the special case of 
vapour pressure, i.e., following Debye (1912) 
in considering the system as an assembly of 
Einstein oscillators, we find that C is given by 

^ ^ ^ 20T2~ 168’0T* 

(5). 

Herein e is the Debye characteristic tempera- 
ture, calculable from quantum dynamics as 

led — hVmux ( 6 ), 

I'm ax being the maximum vibrational frequency 
of which the system is capable. For 0 « T, i.e., 
for reasonably high temperatures, the series in 
equation (5) converges rapidly and can be 
approximated by 

c = -ie (7). 

Good agreement has already been found 
between the values of C calculated from vapour 
pressure data with those computed by means of 
equation (6) from the velocity of propagation 
of sound. 

The introduction of a finite value ^ 0 for C 
therefore leads in first approximation to the 
following quantized form of the Boltzmann- 
Maxwell Distribution Law: 

''• + I -TT-] 

•Ni , kT 


This then can be written in the simplified 
form 

( 9 )- 

IV, ” 

A full account of this work and its implica- 
tions will be published elsewhere. 

F. Gutmann, 

L. M. Simmons. 

The New South Wales University 
of Technology, 

Broadway, Sydney. 

15 December 1950. 
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Desert Soil Formations of Australia 

In a comparative study of Australian, North 
American and European soils that has been 
recently published by C. G. Stephens (1950), 
the suggestion is made that three of the four 
major soil types of the arid regions, namely the 
desert loam, the stony desert, anci the desert 
sand ridge systems, ‘represent three degrees of 
balance between the eroding and depositional 
process' and differ only in the degree of 
defiation of the fine particles that has taken 
place. Stephens’ accompanying diagram implies 
that these three soil groups occupy similar 
topographic positions. 

Observations in this State lend no support to 
such suggestion. In New South Wales the stony 
desert group is much more extensive than is 
shown on Prescott's map, which shows only an 
area extending southward from the Queensland 
border to a short distance south of Milparinka. 
We have observed these soils to occur over a 
rather wider area in this northern section, to 
cover most of the Barrier Ranges lying north 
and west of Broken Hill; and also over a 
fairly extensive area lying between Broken Hill 
and Milparinka, from the main north road 
through Koonenberry and Gnalta; and extend- 
ing in wide patches to White Cliffs. More 
restricted occurrences of them are scattered 
through the West Darling region. 

Seif dune systems also occur much further 
to the eastwards; notable developments lying 
to the east of the stony desert formation in the 
north (east of Tibooburrat), to the east of Lake 
Bancannia, as well as elsewhere, and extending 
20 to 50 miles into N.S.W. all down the South 
Australian border about as far south as Broken 
Hill. 


( 8 ). 
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Our main point of disagreement lies in the 
fact that in New South Wales the stony deserts 
occupy always the upland areas, whilst the sand 
dune systems occupy the lower plains and 
basins. The local name for these stony soils is 
the ‘Stony Downs', and at dusk or in a good 
season their long gentle slopes and treeless 
outlines are indeed strongly reminiscent of the 
Downs of southern England. The largely tree- 
less character of these soils is most probably 
associated with their high clay content, and is 
in marked contrast to the thick growth of 
Mulga {Acacia aneura) which covers, or until 
recently covered, the sand dune systems. 

The high clay content of these soils in a low 
rainfall area (six to nine inches per annum) is 
explained by the observation that they are 
found always on rocks such as shales, slater or 
mudstones. Their clay has consequently been 
largely pre-formed in an earlier geological era, 
although perhaps undergoing hydration at 
present under the influence of the sodium 
ion that has accumulated from cyclic salt. That 
the parent material and topographic position 
are the principal reasons for the occurrence of 
these soils in areas surrounded by sand deposits 
is supported by a difference that has been found 
between the clay minerals present. The clay 
in the Stony Desert soils • is predominantly 
montmorillonite, whilst that in the sand dune 
systems is composed mainly of kaolinite 
together with the oxides or sesqui-oxides of 
iron and aluminium, which would agree with 
a lateritic origin for the sand of wiiich the 
ridges are composed, as originally suggested by 
Whitehouse (1940). Lateritic residuals in fact 
still occur scattered through the areas occupied 
by the Stony Downs, and several have been 
described both in New South Wales and in 
Queensland (Kenny, 1934; Whitehouse, 1948). 

The areas covered by the Stony Downs are 
entirely devoid of any sand ridges. On both the 
east and west sides of these areas, the heavy 
soil with its covering of stones slopes gradually 
downwards, and as lower levels are approached 
occasionally canies patches of sand which in 
parts form outrunners of the seif dune systems. 
More generally, however, where the stone- 
covered clay soil passes under the super- 
imposed layer of sand, a flat sand is formed as 
a relatively narrow band around the more 
elevated stony soil. Examination of a section 
through the soil at such a point shows a light- 
textured surface soil overlying a much heavier 
textured subsoil, reddish brown in colour; the 
small cuboid structure of which gives place to 
large blocks in the deeper layers. The profile 
that has developed, pseudo-profile though it 
may be, has obvious resemblances to the desert 
loam profiles as described by Prescott (1944). 

It would appear that, in New South Wales 
at any rate, the Desert Sand ridges, Desert 
Loams and Stony Deserts do not represent 
three stages differing only in the degree of 


deflation. Mechanical analysis shows, on the 
other hand, that the soils of the Stony Deserts 
in fact have a much higher clay content than 
do the Desert Loams, even in the surface soil. 
Moreover, the reduction of the velocity of the 
surface wind by the layer of stones is tending 
to make these soils areas of accretion rather 
than of deflation. 

It is possible to present an alternative theory 
for the presence of the stony layer, but this 
will be developed elsewhere. The detailed 
studies from which the above observations have 
been derived are at present being prepared for 
publication in a more extended form. This 
note is intended merely to correct a mis- 
apprehension concerning the desert soil for- 
mations as they occur in New SoUDi Wales. 
Beyond this and certain minor matters, general 
agreement can be expressed with the rest of 
Stephens' paper, which is notable and an 
interesting study of the comparati'"e mor- 
phology of soils. 

E. G. Halls WORTH, 

F. R. Gibbons. 

Agricultural Chemistry Laboratories, 

University of Sydney. 

W. E. Dauley, 

Soil Conservation Senice of N.S.W., 

Bourke. 

22 December 1950. 
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Quantitative Estimation of Amino Acids 
on Paper Chromatograms 

Of the many quantitative methods for amino 
acid estimation on paper chromatograms 
(Gordon, 1949), the spot area method originally 
liroposed by Fisher, Parsons and Morrison 
tl948) presents a simple and convenient 
method of analysis. These authors found for 
both amino acids and sugars that a linear 
relationship existed between the logarithm of 
the spot concentration and the area of such a 
spot. The present note describes some lesiilts 
obtained with the spot*" area method when 
applied to two amino acids, viz., glycine and 
aspartic acid. 

The chromatographic teclmique employed 
folloived the standard proceduro of Consden, 
Gordon and Martin (1944) except that an 
ascending method of solvent migration w^as 
used as suggested by Williams and Kirby 
(1948). The phenol used as the mobile phase 
was purified by the method of Hillis (1950). 
The ninhydrin spray consisted of 01 per cent, 
ninhydrin in wet n-hutanol containing 1 per 
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cent, pyridine (Phillips, 1949). The usual 
drying temperatures (Berry and Cain, 1949) 
were observed and Whatman No. 1 paper was 
used throughout. The method adopted has been 
to apply duplicate spots (0 005 ml) of the 
known concentrations between 3 and 30 micro- 
grams of the standard acids and then triplicate 
spots from the unknown solution, which must 
contain amounts of acid within this range. 
Rather than attempt to measure spot areas on 
developed chromatograms, direct photostat 
prints were made on Kodak reflex copying 
paper and areas measured on the positive with 
the aid of a planimeter. This procedure has 
eliminated inaccuracy in the delineation of the 
spot edges, because the acid spots on the photo- 
stat have sharp edges of contrast. To obtain 
maximum contrast a yellow Alter has been 
used in making the negative of the original 
chromatogram. The photographic procedure 
with respect to exposure and development times 
has been standardized. 

It has been found that area measurements 
of the same concentration may vary appreciably 
between chromatograms, but for the same 
chromatogram the gradients obtained by plot- 
ting -logarithm of acid concentration vs. area of 
spot for both glycine and aspartic acid are 
equal. In all cases the latter acid exhibits 
smaller areas than the former at the same 
concentration. 

From a series of analyses of mixtures of 
aspartic acid and glycine at various concentra- 
tions within the range specified and performed 
in triplicate on each of three chromatograms, 
the maximum error for the method has been 
found to be ± 5 per cent. This compares very 
favourably with the range of previously pub- 
lished quantitative paper - chromatography 
methods. The degree of error has been found 
to be largely attributable to differences in the 
paper supports; for on an individual chromato- 
gram, if seven area measurements are made on 
each of the triplicate spots of the solution being 
analysed, the error has been found to be only 
approximately ± 1 per cent. 

Results typical of those obtained are shown 
in Table 1. 


TABLE ] 

Chromatogram No. 6 

Spot Area Measurements (I’lanimeter Units) 


Amino 

Acid 

Areas 

Acid Oincentration 
(micrograms per 0-005 ml) 

5 1 

r, 

1 

10 

10 

. 20 

20 

Aspartic 

Acid 

Spots 

20 

21 

20 

1 

19 

21 

20 

29 

31 

32 

30 

31 

31 

43 

43 

42 

1 

43 

43 

44 

< 31 ycine 

Spots 

34 

35 

34 

34 

35 

34 

1 

47 

45 

44 

1 

46 

45 

45 

1 5« 

! 57 

55 

56 

56 

57 


It can be seen that between triplicate readings 
of duplicate spots of three concentrations there 
is only a small variation in units of area as 
measured by the planimeter. It is from results 
such as these that reference graphs (logarithm 
of concentration against area) are drawn for 
each chromatogram. Unknown concentrations 
corresponding to known areas can then be 
obtained directly from the graph. 

This technique is being used for quantitative 
studies of the adsorption of amino acids by 
sparingly soluble solids. 

The investigation is being extended to other 
acids and more complex mixtures and a more 
complete account of the results will be pub- 
lished elsewhere. 

F. Bryant, 

D. J. O'Connor. 

Department of Chemistry, 

University of Melbourne. 

29 December 1950. 
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The Chemistry of Bitterness in Orange 
Juice 

1 . An Oxidation Product of Limonin 

Emerson (1948) isolated from orange seeds, 
the bitter principles limonin (C,«H 3 o 08 ), nomllin 
(CanHajO,,), and a compound, m.p., 316°C., 

designated Buhstance X. In this laboratory, 
benzene extracts of bitter juices and dried peels 
from Washington Navel, Valencia and Parra- 
matta oranges have yielded chiefly limonin. 
Nomilin has not been encountered, but some 
batches of alcoholic mother liquors, after 
recrystallization of limonin, yielded a crystal- 
line compound, m.p., 315-316 ''C, which is prob- 
ably identical with Emerson’s Buhstancc X. 

The same compound has now been prepared 
by oxidation of limonin with performic acid or 
permanganate and has also been isolated as a 
by-product in a number of other reactions 
involving limonin. It is not clear, therefore, 
whether the compound occurs naturally in 
oranges or whether it is an oxidation product 
of limonin formed during the extraction process, 

The compound crystallized from absolute 
alcohol In silky needles melting with decom, 
-position at 316-316°C (evacuated tube); 

r: -124° (in acetone). Mixture melting 
points between the ‘natural’ product and the 
two oxidation products showed no depressions, 
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Analyses : 

(a) ‘Natural' product 

Found: C, 60*96; H, 5*93. 

(b) Performic oxidation product 

Found: C, 61*18; H, 6*22. 

(c) Permanganate oxidation product 

Found: C, 61*05; H, 6*38. 

Calcd. for Cs^HncAo: C. 61*21; H, 6*16. 

The compound titrated in the cold as a mono- 
basic acid; equivalent weight, 495. Calcd. for 
CacHaoOio, 490*5. Back-titration after saponifica- 
tion indicated the presence of three acidic 
groups; saponification equivalent, 171. Calcd. 
for CooHgoOjo, 163*5. The compound was recovered 
unchanged on acidification after saponification. 
It appears, therefore, that the compound, like 
limonin, is a di lactone and that it contains in 
addition a free carboxyl group. 

Microanalyses were made by R. B. Bradbury 
and W. Zimmennann, Division of Industrial 
Chemistry, C.S.I.R.O., Melbourne, and by E. 
Challen, Sydney Technical College. 

This work forms part of the research pro- 
gramme of the Division of Food Preservation, 
Commonwealth Scientific and Industrial Re- 
search Organization. Further details will be 
mblished elsewhere at a later date. 

B. V. ClIANDLEK, 

J. F. Kefford. 

Food Preservation Research 

Laboiatory, 

Homebush, N.S.W. 

3 January 1951. 
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The Action of Ketene on Amides 

Methods for the acylation of amides by acyl 
halides and anhydrides to diacylimines of the 
type RCONHCOR' have been surveyed in a 
paper read by Polya, Spotswood and Tardrew 
at one of the sessions of the A.N.Z.A.A.S. meet- 
ing in 1949. The possibility of preparing 
diacylimines from amides and ketene was 
suggested during the discussion. Some experi- 
ments relating to this suggestion are reported 
m this note. 

Letene was generated from acetone in an 
>pparatus similar to that described by Morey 
(1939). The generator was calibrated with 
water. The amides were fused in test tubes of 
about one-inch diameter and treated with 
known amounts of ketene at temperatures 
10-15° above the melting points of the highest 
melting products which might have been 
expected to occur in the reaction mixture. 
Although a large excess of ketene was used 
in some experiments, the yields were low owing 
to insufficient times of contact, and much 
un reacted ketene leaving the reaction vessel 
was trapped in a scrubber charged with aniline. 


Although amides react sluggishly with ketene, 
the method could be of value in some cases if 
the chemical engineering problems could be 
solved. One of us (D.N.P.) proposes to give 
further attention to this matter. 

The reaction products were worked up by 
methods which have been described by Polya 
and Tardrew (1948) and Polya and Spotswood 
(1948). A few representative experiments are 
tabulated in Table I with yields calculated 
from the amides. 

TABEE I 


Reactants 

Amides Kelene 

(moLs) (mols) 

1 Recover cm! j 
1 Amide, 
j per cent. 

i 

Other 

Products, 

1 per cent, 
yields 

AcNHs, 0*2 

0*2 

66 

lAOaX.H, 21; 

I trace MeCN 

AcNHs, 0*03 

0-2 

29 j 

AesNH, 56 ; 
see text 

AC2NH, 0*1 

0-2 1 

72 

AcsN ; 1 1 
resin 

l^hCONHs. 

01 

01 

52 j 

! PhCONHAc, 
17; PhC^N, 
17 


The diacetimide obtained from acetamide and 
a large excess of ketene are obtained in the 
form of an oil which deposits droplets of acetic 
anhydride from a cold aqueous solution. An 
ethereal solution of this oil reacts with sodium 
to give a yellow pasty solid which gradually 
changes into white granules of sodium diaceti- 
mide. The nitrogen content of the oil is 
approximately correct for diacetimide (N 
found, 14*17 per cent; calculated, 13*86 per 
cent.). After standing for a few hours in a 
sealed tube the oil begins to crystallize, and 
after eighteen to twenty-four hours transforma- 
tion to normal diacetimide, m.p. 78°, is com- 
plete. The structure of the oil may be formu- 
lated tentatively as MeC (OAc) : NAc. This sub- 
stance has been studied previously by one of 
us (J.B.P.) and may account for the peculiari- 
ties of some diacetimide solutions which have 
been noted by Polya and Dunn (1950). 

Formamide reacts vigorously with ketene and 
affords 0*1 per cent, formyl acetamide, traces of 
hydrogen cyanide and an unidemtified oil in 
addition to unchanged formamide. The reaction 
of ketene with /j-butyramide is very slow. Most 
of the amide may be recovered and the yield 
of acetyl ?i-butyramide is less than 01 per cent. 

D. N. Padoiiam, 

J. B. Polya. 

Chemistry Department, 

University of Tasmania. 

30 December 1950. 
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Micro lonopliore*!* of Inorganic Ion* 

Several workers have recently described iono- 
phoretic or electrophoretic separations of 
proteins, peptides, or amino acids on strips of 
filter paper across which an electrical potential 
was applied (Wieland and Fisher, 1948; 
Durrum, 1960; Biserte, 1950). These workers 
all agree that a fractionation into three groups 
— cationic, anionic and neutral — is usually most 
•satisfactory. Combination of partition chroma- 
tography with electrophoresis was also used for 
the separation of amino acids by Haugaard and 
Kroner (1948). 

In this letter we wish to describe some 
successful experiments on the electrophoresis of 
inorganic ions. The method employed for this 
work is that of Durrum (1950), the apparatus 
being modified as shown in Figure 1. 



A drop of the solution to be tested is placed 
on the half-way mark (15 cm) of a paper strip 
30 cm long and 1 cm wide. The strip is then 
bent, and placed, with the spot of test solution 
as apex, into the apparatus shown and the 
whole strip moistened with lx hydrochloric 
acid from a pipette. Care must be taken that 
none of the test solution is washed away. This 
is best achieved by allowing some solution to 
ascend from both sides by capillary action 
simultaneously. The carbon electrodes are con- 
nected to a 70V d.c. supply, with a milliammeter 
recording between four and six ma of current. 
After one and a half to three hours the paper 
strip is removed and reagents added to detect 
the position of the ions in the test solution. 


Using this method it was possible to deter- 
mine the sign of a number of metal ions in a 
In hydrochloric acid solution, by observing 
whether the metals travelled towards the anode 
or towards the cathode. Table 1 shows the 
results so far obtained. 


Table I 


Metal 

Sign of charge 

Movi 

positive 

As»>‘ 

positive 

Cii>' 

positive 

Hg" 

negative 

Pd" 

negative 

Pt"' 

negative 

Au"» 

negative 


Metal 

Sign of charge 

Fe"» 

positive 

Co" 

positive 

Ni" 

positive 

Sb"> 

negative 

Sn" 

positive 

Pb" 

positive 

Bi>" 

negative 

Cd" 

zero 


These results are of some interest in inorganic 
chemistry. For example, the results with molyb- 
denum confirm those of Jander, 1930. Also, the 
anionic existence of mercury and bismuth, pre- 
sumably as (HgCl,)" and (BiClJ‘, is not 
generally appreciated and is shown unambigu- 
ously here. Cadmium appears to be at its 
isoelectric point, presumably as Cd" and 
(CdCh)' in equal proportions. 

While the method seems very suitable for the 
study of complex ions, we have also investi- 
gated its possible use in qualitative analysis 
and have been able to achieve the following 
separations. 

(Jopper from Gold, Platinum and Palladium. 
— By ionophorizing a mixture of Cu*', Au*’*, 
Pt"' and Pd‘*‘, a mixed band of Au, Pt, and Pd 
travels toward the anode, while copper alone 



Mercury 


Arsenic 


Copper 


Figrure 2 
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travels toward the cathode. After ionophorizing 
with 70 V for two hours, the paper is held over 
NH;, and then over HoS, giving a black band 
for Cu and a brown band for the mixed noble 
metals. 

Bismuth^ Cadmium and Copper, — A mixture 
of the chlorides is ionophorized for two to three 
hours and developed with NHa and HaS, giving 
three well-separated bands of brown BinSa on 
the side of the anode, yellow CdS on the point 
of application, and black CuS on the side of the 
cathode. 

Mercury, Arsenic and Copper. — This mixture 
is separated into a band of mercury on the side 
of the anode and two adjacent bands of yellow 
As and black Cu on the side of the cathode, as 
shown in Figure 2. Copper travels farther 
than As, indicating that As is either retarded 
by adsorption or present as a, monovalent ion 
such as AsO^ (see Figure 2). 

Antimony and Tin. — After one and a half 
hours at 7^ V, two adjacent bands were obtained 
after passing H..S: an orange Bb.Sn towards the 
anode and a brown SnS towards the cathode. 

The investigations here described are only 
preliminary, and so far only one concentration 
of hydrochloric acid has been examined as 
solvent. Other solvents and other potentials 
are being examined. 

M TCIl A F.L LeDIIKER, 
Frank L. Ward. 

Science Department, 

Newcastle Technical College, 

Tighe’s Hill, N.S.W. 

6 November 1950. 
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Reviews 


Acoustics 

Acoustic Measurkaiknts. By Leo L. Beranek. 
(New York: John Wiley; London: Chap- 
man and Hall, 1949. 914 pp., many text- 

figs. X 6i".) Price. $7.00. 

This is a very necessary and worth-while 
book covering the field of electro-acoustics, as 
well as acoustic measurements. The author 
was the Director of the Electro-Acoustic Labora- 
tory at Harvard, engaged on wartime acoustics 
and electro-acoustic problems. Much new infor- 
mation and data obtained during these investi- 
gations were available only through restricted 


sources, although \u some cases they are now 
becoming available in the technical journals. 
Thus the book is of particular value to those 
who are now entering this field but who did 
not have access to the wartime developments. 

The authoi’ states that the book is intended 
primarily as a reference for graduate students 
and workers in acoustics, and has attempted to 
cover the subject in such a way that the book 
will be an aid to five main groups of research 
workers; that is, the acoustic physicist, com- 
munications engineer, psychologist, otologist, 
and industrialist. While these are to some 
extent covered, the field attempted is so wide 
that there is some incompleteness between the 
various sections. There is so much of value for 
the physical worker and for those other workers 
with good physical training, that concentration 
on these aspects would have led to an improved 
and shorter text. 

After somewhat long introductory chapters, 
there is an excellent chapter on ‘Reciprocity 
Techniques for the Absolute Calibration of 
Microphones', with practical details. The author 
states : 

Of the principal methods for calibrating 
microphones, the reciprocity technique is the 
most accurate, at least for frequencies where 
the wave length is greater than the maxi- 
mum dimension of the sensitive element. 
Reciprocity techniques can be used in either 
liquids or gases and require measurement of 
electrical quantities only. 

On page 302 we reach the proper theme in the 
book in the chapter, ‘Measurements of Acoustic 
Impedance’. Acoustic transmission line methods 
and acoustic bridges are described. There is a 
good general theoretical chapter on ‘The 
Response of Rectifiers to Random Noise and 
Complex Waves’, followed by very good prac- 
tical chapter on indicating and integrating 
instruments for the measurement of complex 
waves. Corrections are set out for various 
meters to random noise and speech. This helps 
to clarify many difficulties found in practice. 
Corrections and methods are given for practical 
filters and for bringing to comparative basis 
measurements using different filters. Real 
voice and real ear methods of testing com- 
munication systems and articulation test 
methods are de.scril)ed. 

Acoustic measurements of rooms and 
materials are included in about a hundred 
pages towards the end of the book. It is 
pointed out that while reverberation time is a 
most important variable, criteria for design 
may not be applicable to modern auditoriums. 
The limitation of the special Sabine formula in 
deriving absorption coefficients from reverbera- 
tion measurements is discussed. Mention is 
made of a new school of thought which attempts 
to describe acoustical material in terms of its 
own properties and to bring in environment and 
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mounting conditions as separate Items con- 
tributing to the effectiveness of the material in 
a particular application. The propagation con- 
stant and characteristic impedance are deriv- 
able with the aid of charts from basic physical 
properties of the material. 

The book will be of great value to all workers 
undertaking acoustic and electro-acoustic 
measurements. 

N. E. Murray. 


Chemistry 

Tiiic Chemical Elements and Their CoMPOirNDs. 
Volumes 1 and 2. By N. V. Sidgwick. 
(Oxford: Clarendon Press, Geoffrey Cum- 
berlege, 1950. 1703 + xix pp., numerous 

tables. 6" x 9i".) English price, £3. 10s. 

This book, of two volumes and 1703 pages, is 
one of the largest and moat important text- 
books of inorganic chemistry published in the 
English language. The inonumental Comprelien- 
sivc Treatise on Inorganic Chemistry by J. W. 
Mellor was much larger, and, whilst it could 
not be criticized on the score of completeness, 
was unselective and uncritical. The author 
merely recorded all of the available literature 
on the subject and left it at that. Unresolved 
contradictions were thus commonly encountered, 
even in succeeding lines. Sidgwick, whilst not 
nearly so comprehensive, is selective and criti- 
cal — often quite forthrightly. A wide but selec- 
tive survey of a field is probably the most 
valuable function of a textbook, not only to the 
student but also to the teacher and general 
research worker. The specialist working on an 
isolated topm can be expected to find his own 
way in the literature. 

This book can be recommended to the worker 
in all branches of chemistry for its systematic 
no less than its attractive presentation of 
modern inorganic chemistry. As the author 
states in the preface, many textbooks on in- 
organic chemistry are so overladen with 
mineral ogi cal, metallurgical and analytical 
details that the theoretical aspects of the 
elements and their compounds are nearly sub- 
merged. In this book such details are kept in 
the background. The periodic classification of 
the elements is taken as the guiding principle, 
since this in conjunction with the theories of 
atomic and molecular structure has lifted the 
subject from an incoherent mass of facts into 
an ordered system of relations. It might be 
advanced against the book that the space 
devoted in the Introduction to atomic and 
molecular structure is too limited. Further, it 
could be said that insufficient emphasis has 
bee;^ laid on the ideas of Pauling, that have 
been so fruitful in complex compound chemis- 
try; that the value of redox potentials, mag- 
netic properties and their basis could have been 


stressed. Undoubtedly these concepts and 
methods have been of the utmost value in 
co-ordinating the subject. In an inorganic 
chemistry text, however, the emphasis is 
properly on the elements and their compounds, 
and it ' is felt that the treatment of the 
theoretical basis is adequate. 

The periodic groups are done in sequence, the 
first five groups appearing in" the first volume. 
An innovation is the Inclusion of carbon as a 
typical element in its proper group and not ar 
the fruitful mother of organic chemistry. Eacl 
group is summarized for the important group 
properties of atomic size, covalency, valence 
variations, types of simple and complex salts. 
This is followed by a detailed discussion of the 
same nature of each element in turn. The 
complex compounds are discussed from the 
points of view of preparation, properties, 
stability and stereochemistry. Sections worth 
special mention for their excellence are hydro- 
gen, the alkali metals and the halogens. A 
short discussion of the transuranium elements 
is included in Group 6. 

The book is indexed for subjects and authors. 
Altogether, nearly 10,000 references are listed, 
in numerical order for each group. It is 
attractively printed and set up with a large 
number of tables. The structural diagrams are 
numerous and clear. 

F. P. Dwyer. 

Molecules and Crystals in Inorganic Chemis- 
try. By A. E. Van Arkel. Translated by 
J. C. Swallow. (London: Butterworti 
Scientific Publications, 1949. 234 pp.) 

This book is a translation of a third Dutch 
edition now in preparation. It is said to be 
intended for the first-year students in science 
and medicine. Although it may be usefully 
used in this way in Holland, it is very doubtful 
whether any first-year courses in Australian 
universities would cover the field of inorganic 
chemistry so exhaustively. 

One of the main justifications for translating 
a foreign textbook is that it will afford access 
to a new and distinctive approach to a subject. 
No English text known to the reviewer covers 
the same ground in the same way as this one. 
Its stated aim is to interpret inorganic chemis- 
try in terms of the ionic bond. The result is 
a volume that should do much to stimulate 
interest in structural inorganic chemistry. 
Although Van Arkel is clearly aware that the 
electrostatic theory of the nature of the chemi- 
cal bond in inorganic structures can only be an 
approximation to the truth, one gains the 
impression on reading this book that overmuch 
prominence is given to the effect of bond type 
on physical properties. For example, in dis- 
cussing the volatility of inorganic compounds, 
much is made of The idea of the shielding of a 
central positive ion by its surrounding negative 
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ions. That SiS 2 boils at a higher temperature 
(900°C) than CSj (46*3°) is attributed to the 
fact that is not so well shielded by S= 

ions as is. This is no doubt part of the 
truth, but origin of the difference between the 
volatility of SiSa and CSa could have been made 
clearer by a reference to the known crystal 
structures of the two substances, which are 
entirely different from one another. SiS. is 
built up from infinite chains, whereas CSa 
belongs to the class of crystal built up from 
finite molecules. As Pauling has pointed out, 
volatility depends (mainly) not so much on 
bond type as on the arrangement and distii- 
bution of bonds. 

It is difficult to understand what is meant by 
the statement, on page 60: ‘Following this line 
of reasoning (concerning shielding) we should 
not expect to find volatile nitrides because such 
compounds would contain three associated 
with a positive ion which would have a valency 
of nine’. On page 114 it is stated that ‘a 
bivalent positive ion has an ideal co-ordination 
number of four foi- monovalent negative ions’. 
There is no explanation what ‘ideal’ means in 
this context, but co-ordination number is 
largely determined by the radius-radio of 
positive and negative ions. It is not often that 
the opening sentence of a book calls for criti- 
cism, but the first statement in this one, namely 
that Lavoisier discovered the increase in weight 
of metals when calcined, certainly overlooks 
the work of Robert Boyle and Jean Rey. 

These are some statements with . which 
leaders may take issue. The book is a mine 
of information and will well repay close 
study by more advanced students. In spite of 
its rather austere dust cover, it is well printed 
and clearly illustrated. 

D. P. Meixor. 

Proorehs in Ciiromatoorapiiy, 1938-1947. By 
L. Zechmeister. (London: Chapman and 
Hall, 1950, 368 + xviii pp., 2 plates, 16 text- 
figs., 20 tables. 5i" x 8^".) English price, 
£2. 5 v 9. net. 

An excellent review by Professor Zechmeister, 
designed especially for the chemist working 
with natural products and the biochemist. By 
giving brief extracts of the most important 
papers, the subject is presented to give sufficient 
details without requiring further reading. The 
theory of chromatography is only referred to 
and not discussed in detail, because, as Zech- 
meister points out, it has not influenced experi- 
mental work. Thus the main portion of the 
book deals with the chromatography of organic 
compounds, only twelve pages being devoted 
to inorganic chromatography. Partition 
chromatography is mentioned only In relatively 
few chapters, since most of the work in this 
field dates from 1947. The use of ion exchange 
resins, then in its preliminary stages, is also 


discussed only briefly. Valuable photographs 
of the Tiselius Claesson interferometric adsorp- 
tion analysis equipment are included. 

The bibliography contains approximately 
1400 references and ‘is not claimed to be 
exhaustive’. A. J. P. Martin {Endeavour, 6, 21, 
1947) stated: ‘Chromatography has been so 
widely used in the last fifteen years that to 
give an adequate account of its achievements- 
would be a problem as difficult as to give an 
account of the acliievements of distillation’. 

M. Leoerer. 


Directory 

DiuEt'TouY 01' International Scientific Organi- 
zations. (Paris: UNESCO; Sydney: H. A. 
Goddard Pty. Ltd. (sales agent), 1950. 
224 pp.) English price, 6.s-. 

The Third Session of the General Conference 
of UNESCO, held at Beirut in 1948, resolved 
that UNESCO should intensify the systematic 
study of international non-governmental 
oiganizations in the fields of cnliication, science 
and culture; and gather infoimation respecting 
their composition, structure, management, 
means of support, etc.; and that the Director- 
General consider the possibility of publishing a 
Handbook of international organizations active 
in those fields. The Directory now published 
lists international organizations concerned with 
the basic sciences and the applied sciences, and 
includes oilier organizations which have a close 
relation to scientific activities. Examples of 
such are those for dealing with documentation, 
museums or films. 

Brief, but remarkably complete, information 
is given of the aims, origin, finance, facilities, 
executive personnel and membership of all the 
various organizations listed in the Directory, 
This publication should be of great value to all 
those interested in or concerned with inter- 
national co-operation in science. 

G. H. Briggs. 


Electrpnic& 

Advances in Electronics. Volume 2. Edited by 
L. Marton. (New York: Academic Press, 
1950. 378 pp., numerous text-figs. 6" x 9J". ) 

It is planned to publish one volume of 
Advances in Electronics each year. In this 
second volume of the series, authors chosen 
from among the leading workers in eight 
branches of electronics have presented, each in 
the space of thirty to sixty pages, reviews of 
recent progress in their special fields. 
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The subjects described are: 

Cathode Ray Tube Progress in the Past 
Decade with Special Reference to 
Manufacture and Design. By Hilary 
Moss (England). 

Electron Lenses. By P. Grivet (Paris). 

Field Plotting and Ray Tracing in Electron 
Optics: A Review of Numerical 

Methods. By G. Liebmann (England). 

Cathodoluminescence. By G. F. J. Garlick 
(England). 

Intrinsic Dielectric Breakdown in Solids. 
By H. Frohlich (England) and J. H. 
Simpson (Canada). 

The Microwave Magnetron. By Gunnar Hok 
(U.S.A.). 

Ferromagnetic Phenomena at Microwave 
Frequencies. By G. T. Rado (U.S.A.), 

Microwave Spectroscopy. By D. K. Coles 
(U.S.A.). 

In ‘Cathode Ray Tube Progress’. Moss 
describes the different electrode constructions, 
processes, and techniques to be found, chiefly 
in English production, and makes interesting 
assessments of their value. A theoretical treat- 
ment follows, based on the author’s application, 
in several recent papers, of the method of 
dimensional analysis to cathode ray tube design. 

Both electrostatic and magnetic lenses are 
analysed by Grivet in ‘Electron Lenses', 
primarily in their application to the electron 
microscope. The theory is extended to a con- 
sideration of lens aberrations and the image 
defects which lesult from small constructional 
errors. 

Less accurate but more powerful methods of 
determining electron trajectories are appro- 
priate to niany other electron beam applica- 
tions, and Liebmann’s ‘Field Plotting and Ray 
Tracing’ summarizes analytical, numerical, 
graphical and experimental methods of finding, 
firstly the potential pattern, and secondly the 
electron paths. The large number of methods 
described are not considered simply as mathe- 
matical exercises, but attention is paid to com- 
parative accuracy, relative labour, and practical 
points which are rarely mentioned — such as 
the complementary relationship between the 
circle and parabola methods of electron tracing. 

In ‘Microwave Magnetrons’ Hok succeeds in 
compressing suitably the theoretical results and 
descriptions of present-day magnetrons and 
includes information on recent methods of 
modulation. ‘Cathodoluminescence’ discusses 
the observed characteristics of phosphors with 
reference to the needs of cathode ray tube 
screens and outlines recent theory. 

The last three sections of the book move 
further into the domain of the electronic physi- 
cis]^, Measurements of the ‘intrinsic dielectric 
breakdown’, the value of field measured after 
all possible precautions have been taken to 
ensure that the results are dependent only on 


the sample, are shown by Frdhlich and Simpson 
to agree with the theoretical predictions for 
two temperature ranges in which different 
mechanisms apply. 

Although much was learned of the behaviour 
of ferromagnetic materials at high frequencies 
by early investigators, very rapid progress has 
followed the recent introduction of precision 
microwave techniques. Rado, in ‘Ferromagnetic 
Phenomena’, discusses also the status of present 
theories extending the molecular field and 
domain concept to the microwave range. The 
activity in this field is shown by an addendum 
covering work published in 1949. 

The microwave spectroscope has a shorter 
history, the first measurements of the ammonia 
absorption line being made in 1933; but the 
rapidity with which the body of published work 
has grown in the post-1945 period makes Coles’ 
survey most valuable. The absorption lines 
which fall in the microwave region arise from 
molecular rotation, vibration, and other causes; 
it is now possible to measure the frequencies of 
these lines to a precision of one part in 10^ or 
lO”^. The methods of measurement, and their 
contribution to exact knowledge of molecular 
structure and dynamics, are discussed. A point 
of interest is the proposal to use the technique 
for chemical and isotopic analysis. Interference 
between compounds would be small, for ‘there 
appears to be room for a million separate lines 
in the presently accessible microwave region’. 

It is a minor criticism of the volume that 
some authors use the symbol E to denote 
electric field, whereas others define it as poten- 
tial, for which, inevitably, V and 0 are used 
also. 

Careful preparation is evident in each survey, 
and each contains a full bibliography. The 
departure made in including English and Con- 
tinental authors in this volume, in addition to 
the American, has been most successful. The 
work is strongly recommended to all interested 
in these branches of research. 

D. L. Hollway. 


Engineering 

Aircraft Structures. By David J. Peery. (New 
York: McGraw-Hill, 1950. 566 pp., numer- 

ous text-figs., tables and problems. 9i" x 
6i".) Price, $6.50. 

According to the author this book is intended 
for use as ‘an undergraduate college text’ and 
as such it concentrates to a large extent on 
basic structural theory and on the applications 
of aerodynamic theory to the determination of 
the air-load distribution over the aircraft. 
Although several minor criticisms can be made, 
the book is, on the whole, well written and 
covers most aspects of the subject. The author 
has evidently made a point of keeping the more 
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advanced mathematical analysis out of the book 
as far as possible, but in such cases reference 
is made to appropriate works, 

> 

A typical example of this is his treatment of 
the buckling of thin sheets. Here, the results 
of the mathematical analysis and the experi- 
mental behaviour of buckled sheets are de- 
scribed clearly and concisely, but the analysis 
itself is not included. Consequently this 
reviewer considers that tlie book does not by 
itself cover the subject to ‘degree’ standard; but 
if treated purely as a basic textbook and read 
in conjunction with the references given, it 
can be well recommended. 

' W. H. WiTTUICK. 


Enzymes 

MI'LTI-Enzyme Systems. By Malcolm Dixon. 
(Cambridge; University Press, 1949. 102 

pp., text-figs., tables. 4.^" • ly'.) English 
price, Is, M. net. 

Achiovements in the field of piotein crystal- 
lization and the purification of macro-molecules 
have tended very gri'atly to obscure the fact 
that physiological pioperties of proteins operate 
in the ‘impure’ state. This is particularly so 
with enzyme proteins. Whatevei’ the charac- 
tei’istics, physical and chemical, may be in the 
pure enzyme, tlie main interest must neces- 
sarily be in its behaviour when it is juxta- 
posed with those enzymes which catalyse 
reactions pieceding or following the one it 
catalyses. If this juxtaposition involves cellu- 
lar morphology, then the real i>hysiological 
situation becomes ever more complex. 

Ill the four lectures given in 1948 which make 
up this book. Dr. Dixon has examined enzyme 
kinetics from this point of view^ — that is, the 
enzymes as components of systems. The first 
lectuie is devoted to an analysis of the glyco- 
lysis system. The second consideis coenzyme 
linked reactions in relation to energy transfer. 
The tliird lecture examines the equilibrium con- 
stants of individual enzymic reactions with 
particular reference to oxidation-reduction 
potential and what the author describes as a 
new analogous scale of ‘phosphate potential’ 
for dealing with phosphorylation systems. The 
last lecture applies the concepts of vH and rP 
to selected multi-enzyme systems. 

This is the most stimulating book on enzymes 
the reviewer has read. It is noticeable that the 
author has selected the best instances to illus- 
trate his theories. Other instances would, in 
the present state of our knowledge, be explained 
only with great difficulty, if at all. The current 
intensive research in several institutions in 
U.S.A., however, on the role of coenzymes in 
aerobic phosphorylation, serves to emphasize 
tl^e timeliness of this excellent set of lectures. 

J. L. Still. 


Mathematics 

FouHiKit Methods. By Philip Franklin. (New 
York: McGraw-Hill, 1949. 289 pp., 77 text- 
figs. 81" X 5i".) Price, $4.00. 

The scope of this useful book is rather wider 
than is suggested by its title. It is divided into 
five cliapters, each of about fifty ])ages. The 
first chapter is introductory and covers complex 
niimbeis and functions and the fundamentals of 
electric circuit theoj’y. The treatment of 
Fourier seiies and integrals in the second 
chapter contains two valuable features: firstly, 
it is based on averages and discusses in passing 
matters such as the average powc]- in a circuit; 
secondly, tlie periodic functions are chosen to 
have general periods such as 27r/w instead of 
the 27r usual in mathematical textboo ,s. The 
next twm chapters are devoted to partial differ- 
ential equations and the use of Fourier series 
in solving them, including a brief treatment of 
Maxwell’s (Hiuations and wave guides. An 
account of the Laplace transformation is given 
in the last chapter (using what the reviewrer 
supposes must be described as the ‘not p- 
multi plied’ foim). 

Only a knowledge of the calculus is assumed; 
the mathematics is taken slowly and carefully 
and with an adequate legard foi- rigour; and 
there are very libeial collections of examples. 
On the Ollier hand, rather moix' familiarity 
with the concepts of physics and electrical 
engineering is assumed: the fundamental 
assumptions of circuit theoiy are stated very 
briefly, and a knowledge of Maxwell’s tHiuations 
and the vector differential operatois is assumed 
in some places. The book is thus likely to be 
most suitable as a revision course in mathe- 
matics foj’ students of electrical engineering 
who are beginning to feel the deficiencies of 
theii- mathematical training. 

Clearly it was a good idea to collect under 
one cover the fundamentals of steady-state 
alternating-curi ent theory, tlie basic Fourier 
mathematics, and the Laplace transformation. 
To the reviewer’s mind, however, the author 
has stopped just a little too soon and does not 
make full use of this material. Thus, in the 
chapter on the Laplace transformation he does 
not mention the use of the expansion theorem 
in solving partial differential equations, and so 
cannot indicate the correspondence betw^een 
solutions obtained in this way and those 
obtained by the use of Fourier series. Again, 
he does not mention the application of the 
Fouiier integral to problems in circuit theory, 
or the relationship of this method to that of 
the Laplace transformation: these matters are 
vital ones for electrical engineers. In a new 
edition, the book wmuld be greatly improved by 
an additional twenty or thirty pages covering 
these and similar matters. Meantime, it is one 
of the best books of its type wdiich has yet 
appeared, and one which may well be useful in 
Australian university courses. 


J. C. Jaeger. 
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Microbiology 

Industrial Microbiology. By S. C. Prescott and 
C. G. Dunn. (New York: McGraw-Hill, 
1949. 923 pp., 123 text-figs., 174 tables. 

9" X 6^') Price, $8.50. 

The appearance of a second edition of this 
book nine years after the first edition is of great 
importance to bacteriologists, biochemists and 
food technologists. This edition is half as big 
again as the first and five new chapters have 
been added to it: new work on saccharification, 
yeast production and yeast products, production 
and properties of butane-diol, the itaconic and 
related fermentations and antibiotics. 

The first is an extensive account of the 
saccharifying agents available to the fermenta- 
tion industries in North America. The chapter 
on yeast and yeast products includes the 
developments made in this field during World 
War II in England, Jamaica and Germany. Also 
during World War II the production of syn- 
thetic rubber drew attention to the need for 
more study of the butane-diol fermentation. An 
excellent summary of the production and 
properties of this substance is given. Two other 
fermentations studied during the same period', 
the ita-conic and ita-tartaric fermentations, are 
also considered. The chapter on antibiotics 
takes up about 11 per cent, of the total space 
in the book. It is an excellent account of the 
technical procedures known and used up to 
July 1948. 

In every way this is an admirable book, the 
best of its field. It is indispensable for those 
working in industrial biochemistry and bacteri- 
ology. 

J. L. Still. 


Nuclear Science 

Tjie Aocelekation of Particles to High 
Energies. Based on a Session arranged by 
the Electronics Group at the Institute of 
Physics Convention in May 1949. Edited 
by H. R. Lang. Discussion edited by V. J. 
Francis. Forew’ord by M. L. E. Oliphant, 
(London: Institute of Physics, 1950. 58 pp., 
9 plates, 15 text-figs. 6" x 9".) English 
price, 10a-. 6d. net. 

The writer of this review was fortunate in 
being present at the Institute of Physics Con- 
ference at Buxton in May 1949, and is very 
pleased that a full report of the last day of the 
conference, in which papeis on the various 
types of particle accelerators were given, has 
been published. The development of high- 
energy particle accelerators is a recent one and 
it is difficult to obtain a connected account 
describing the principles of the various types 
of accelerators and information regarding their 


present limitations. Reports of some of the 
American and British machines which are In 
the process of construction are circulated to 
some of the senior scientists who are engaged 
in similar constructional work, but these reports 
are not readily available and their existence 
often not realized, and in any case much of the 
information is of too technical a nature for 
general publication. The result of this and the 
fact that few details have been published in 
scientific journals means that there are com- 
paratively few people who are qualified to dis- 
cuss these accelerators. It was therefore a very 
sound move to publish the talks which were 
given at the 1949 Buxton Institute of Physics, 
meeting, as these were given by men who have 
been actively engaged for some time on the 
construction of accelerators and who are well 
acquainted with recent developments. In the 
publication there is also a detailed account of 
the discussion that followed the presentation of 
the papers. 

There are four papers, and each is given a 
separate chapter in the book. The first deals 
with the cyclotron: it gives a clear account of 
the design and the limitations, of the conven- 
tional cyclotron. It also deals with the design 
of the synchro-cyclotron and some details are 
given of the Harwell 110-inch and the Liverpool 
i56-inch pole-diameter machines. The second 
chapter deals witli the principle of the betatron 
and the betatron-started electron synchrotron, 
and discusses their difficulties of operation. The 
various betatrons and synchrotrons in con- 
struction and in use in Great Britain are 
summarized. The third chapter discusses the 
problems associated with the pressurized elec- 
trostatic generator. It is rathei- surprising that 
after nearly twenty years the maximum voltage 
obtained from the electrostatic generator has 
not been increased to any marked extent. The 
effect of pressurizing the generator has certainly 
decreased its over-all dimensions, but the major 
limitation to the voltage obtained is the electric 
breakdown of the acceierating tube. The result 
has been that wiany generators are only giving 
about half of the voltage expected from the 
machines when they were originally designed. 
The reason for the voltage breakdown is not 
clearly understood, but the possible solutions 
that will resolve this limitation of the generator 
are along the lines of (a) increasing consider- 
ably the accelerator tube length and (b) having 
pumping systems at both the top and bottom of 
the column. Some discussion on this point did 
in fact take place at the conference, but this 
unfortunately has not been published in the 
book. 

The fourth chapter is a brief one which deals 
mainly with the wave guide linear accelerator 
as designed by T.R.E. at Malvern. The final 
chapter is devoted to the discussion of the 
papers which took place in the morning follow- 
ing the conference. It is limited practically to. 
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a discusBion of the betatron and electron 
accelerators. Although it was clear at the dis- 
cussion that some of the audience were par- 
ticularly interested in these questions, it would 
perhaps been of more interest to the people 
reading the book if some of the other types of 
generators had also been discussed. 

The main criticism which it is felt can be 
made is that a fuller account was not given of 
the proton synchrotron for energies of the order 
of loot) Mev, as this would have improved the 
usefulness of the book and given a more com- 
plete picture. A recent article in the Reportn 
on Progress in Physics, tOoO, on cyclic accelera- 
tors does, however, cover the additional section 
and could be used to supplement it. 

The book is very well illustrated and care- 
fully indexed. A foreword by Professor M. L. 
Oliphant stresses the need for very large 
accelerators as well as much more careful 
experimental work from machines giving bom- 
barding energies of the order of 10 million 
electron volts. 

V. D. Hopper. 


Philosophy of Science 

'it of My Later Years. By Albert Einstein. 

(New York: Philosophical Library, 1950. 

282 pp. 5r' X 83^) Price, $4.75. 

This book is not, as the title may suggest, 
an autobiography of Einstein’s covering his 
later yeais, but a collection of essays and 
addresses of the last fourteen years similar to 
the earlier anthology, The World as I l<ec It. 
The themes treated in sixty articles are grouped 
undei' the headings: 1. Convictions and Beliefs; 
2. Science; 3. Public Affairs; 4. Science and 
Life; 6. Peisonalities; and G. My People. The 
spirit pervading the treatment of each and 
every one of this great variety of subjects 
commands our admiration, as it is deeply 
humane and mirrors not only the wisdom of the 
great thinker but the goodness of the gieat man 
whose cosmopolitan outlook transcends all 
national barriers. We know Einstein’s higlily 
ethical and utterly unselfish approach to all 
human problems concerning individuals as well 
as human society, and we see his political 
views in complete accordance herewith; as in 
idvocating a supranational security system, a 
r/orld government which he recommended as 
early as 1945. It is not only this ethical atti- 
tude which characterizes Einstein’s political, 
religious, social, and educational utterances, 
but also an amazing impartiality and tolerance. 
These two qualities are also typical for Einstein 
the scientist-philosopher. 

Besides Groups 4 and 6, it is chiefly Group 2, 
‘Science’, that will be of spexiial interest to the 
readers of This Journal* Though there is in 
this group only one hitherto unpublished 
article (‘Time, Space, and Gravitation'), the 


collection is greatly to be welcomed. Not only 
does the reader find two popular papers dealing 
with the equivalence of mass and energy, one of 
them containing an elementary derivation of 
E = and two very short and easily intel- 
ligible presentations of the Theory of Rela- 
tivity, but also papers of fundamental impor- 
tance which may not have been generally 
known as they have been available only in 
scientific journals. 

Among other problems, Einstein treats in 
‘Physics and Reality’ and ‘The Fundaments of 
Theoretical Physics’ one of the most interesting 
and important questions: that of a complete 
theory of Physics, a question which has for 
some time been the centre of discussion in 
theoretical physics. He refuses to believe that 
physicists must abandon actually and tor good 
the idea of direct representation of physical 
reality in space and time, or that they must 
accept the view that events in nature are 
analogous to a game of chance. He demon- 
strates why he feels that the basic idea of con- 
temporary statistical quantum theory will not 
provide a useful basis for the ivhole of physics. 
The programmatic aim of all physics is for 
him the complete description of any individual 
real situation, wdiereas quantum statistics 
desci ibes what Einstein calls ‘an ideal ensemble 
of systems’. What he expects from a physical 
theory is a description of the events themselves, 
and consonance with the facts. 

[It may be mentioned that those interested in 
these most controversial points of modern 
theoretical physics will find them discussed in 
detail by Einstein, Bohr and others in Dialectica 
(1948), and in Einstein : Philosoyhcr-^vientist. 
The Library of Living Philosophers, Vol. 7 
(1949).] 

The generalized general theory of relativity, 
an amended version of wdiich is to be expwted 
in the near future, is not dealt with in this 
book. The English wmrding in some i)laces 
obscures the meaning of Einstein’s words, as 
for instance on page 55 in the formulation of 
the special principle of lelativity. Tiiis w'ell- 
selected collection of essays is attractively pro- 
duced and will be of interest to the scientist as 
well as to the general reader. 

1 1. s E R o s E X T n A r . - S ( 1 1 n e i n e r . 


Physics 

Vacuum Equipment and Techniques. Edited 
by A. Guthrie and R. K. Wakeiiing. 
National Nuclear Energy Series, Manhattan 
Project Technical Section; Division I, 
Volume I. (New^ York: McGraw^-Hill, 1949. 
264 pp., numerous text-figs, and tables. 
9r X 6".) Price, $2.50. 

The technique of producing and maintaining 
high vacua has undergone such phenomenal 
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development in recent years that it has become 
increasingly difficult to keep pace with all of 
its ramifications. This applies more particu- 
larly to that side of the subject which is con- 
cerned with large kinetic vacuum systems such 
as are used in nuclear physical research and 
industrial processes. The whole of this field 
abounds in difficulties and pitfalls, and it 
becomes coi-respondingly important to place at 
the disposal of the vacuum physicist and tech- 
nician all the hard-won experience of those who 
have worked in it. Much of this experience 
has been gained during and since the last war, 
notably in the course of developing high- 
vacuum equipment for use in electromagnetic 
separation plants, under the ‘Manhattan Pro- 
ject’. This equipment was on a scale never 
previously undertaken, and its development 
necessitated a considerable amount of pioneer- 
ing work. The book under review, written in 
the main by those who were actually engaged 
in this work at the Radiation Laboratory of the 
Physics Department of the University of Cali- 
fornia, brings together this and related experi- 
ence as an integrated whole. 

The book is divided into five roughly-equal 
chapters. In the first are discussed the funda- 
mental physical considerations on which high- 
vacuum technique is based. Chapter 2 deals 
with the elements of a vacuum system; 
mechanical backing pump, oil-vapour booster 
pump, high-vacuum oil diffusion pump, cold 
traps, valves, interlocks and gauges. In Chapter 
3 an excellent account is given of the prin- 
ciples and operation of the various types of 
vacuum gauges. Chapter 4 deals with vacuum 
materials and equipment; in it are discussed 
such topics as the welding of steel plates, 
stresses and the formation of cracks, the proper 
design and use of rubber gaskets, various opera- 
tional protective devices, and the properties of 
rubber, vacuum greases, waxes, sealing agents 
and miscellaneous materials. Finally, Chapter 
5 deals with leak-detection instruments and 
techniques, with special reference to the 
vacuum analyser and heHum-leak detector, 
iwhich were developed for use in the Manhattan 
‘Project and proved to be very sensitive instru- 
ments. 

The book is not, and does not pretend to be, 
a complete treatise on vacuum technique. Thus 
among the topips not discussed, or dealt with 
only very sketchily, are molecular pumps, 
mercury vapour pumps, the theory of self- 
fractionating oil diffusion pumps, properties of 
glasses, glass-to-metal seals, degassing of 
metals, and the use of getters. Within its 
prescribed scope, however, the book is excellent, 
and can be thoroughly recommended to all 
those who work with high-speed kinetic vacuum 
systems. 

The binding, paper, print and line drawings 
are* all of high quality, and the book is well 
indexed. 

A. L. Reimann. 


An INTKODITCTJON TO IjUMINESCENCE OF SOLIDS. 
By Humboldt W. Leverenz. (New York: 
John Wiley, 1950. 569 pp.. 143 text-figs., 

23 tables, one chart, 6" x 9^''.) Price, 

$ 12 . 00 . 

Twenty-five years ago luminescence was little 
more than an academic curiosity, but the wide- 
spread technological use of luminescent 
materials over the past fifteen years has brought 
with it an enormous increase in the scientific 
study of the phenomena. The increased interest 
in the subject is perhaps not wholly attributable 
to its commercialization: of the properties 
exhibited by many defect solids, luminescence 
is certainly the most fascinating and is possibly 
the most fruitful in providing information on 
the nature of the defect solid state. 

This book is the first satisfactory monograph 
on the subject and is written by one who baa 
contributed a great deal to many aspects of 
luminescence. The subject matter is certainly 
coloured by the authoi’s own experience and 
views, with which not everyone working in this 
field will agree, but the material is co-ordinated 
and presented in a truly masterly fashion. 

The book provides an introductory but fairly 
compiehensive text on luminescence and has 
avoided any intensive discussion of the contro- 
versial matters connected with the mathe- 
matical theory of Ihe luminesctmce mechanism. 
The first chapter deals with the basic principles 
of matter and ladiation and their interaction, 
and the second with the sti‘uctui*e and energy 
levels of crystalline solids. In the following 
chapter th^ synthesis of luminescent solids is 
discussed; as Leverenz’s most important con- 
tivibutions have been in this field, w^e may 
accept his statement that ‘there is no effective 
substitute for personal exp)erience in synthesiz- 
ing phosphors’ as an indication of the experi- 
mental difficulties involved. The remaining 
chapters are concerned with the constitution, 
structures and energy states of phosphor crys- 
tals, the mechanism of excitation and emission 
of luminescence, the general piopeiiies of 
phosphors, and the important uses to wiiich 
they have been put. Throughout the text, the 
diagrams, particularly those representing the 
physical and energetic changes following 
absorption of exciting radiation, are outstand- 
ing for their clarity and insti’uctiveness. 

The last hundred pages are given ovei- to 
appendices, glossaries, a comprehensive com- 
pilation of references and indices. 

A. L. G. Rees. 


Plastics 

The Strength of Plastics and Glass. A Study 
in Time-Sensitive Materials. By R. N. 
Haward. (London: Cleaver-Hume, 1949. 
254 pp., 108 text-figs., 57 tables. 8J" x 5i\) 
Price, £1. 10s. net. 
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This book is concerned primarily with the 
mechanical properties of plastics and glass, a 
subject which is becoming increasingly impor- 
tant as the great versatility of these materials 
is being gradually exploited. The materials 
considered show a wide variation in their 
properties, from the extreme brittleness and 
rigidity of glass to the toughness and flexibility 
of some of the plastics, and the properties dis- 
cussed incjude both static and impact strengths 
and ‘ deformations. The author gives a very 
full account of research work carried out by 
other investigators, and a feature of the book 
is the extensive list of references at the end of 
each chapter. 

The subject matter should prove of interest 
not only to engineers using these materials, but 
also (because of the fundamental nature of 
many of the problems discussed) to scientists 
interested generally in the properties of matter 
and the experimental and theoretical methods 
used in their investigation, 

W. H. WlTTlMCK. 


Veterinary Science 

/ERTILFfY AND HaTCHABILITY OF ClIICKEN AND 

Turkey Egos. Edited by Lewis W. Taylor. 
(New York: John Wiley; London: Chap- 
man and Hall, 1949. 423 pp., 796 text-figs., 
48 tables. x 8J".) Price, $5.00. 

The following appears on the dust cover and 
faithfully describes the book: 

Fertility and Hatchahility of Chicken and 
Turkey Eggs can be used as a handbook by 
poultry breeders, hatcherymen and investi- 
gators in poultry husbandry, or as a text- 
book for courses in incubation and applied 
avian embryology. The book includes infor- 
mation from the fields of nutrition, physi- 
ology, biochemistry, biophysics, genetics and 
pathology. The authoi-s aimed to review all 
phases of scientific work that has been done 
on the subjects of fertility and hatchahility 
and to emphasize those which are of primary 
importance in actual poultry breeding or 
hatchery operation. 

Included in the book are illustrations supple- 
menting the text material, and an extensive 
bibliography citing pertinent references to 
related subjects. Authors of cliapters include 
such names as Funk, Hinshaw, Romanoff and 
Landauer — world leaders in their particular 
fields. Each chapter has an index, and most 
have a summary or conclusions, thus making 
the book excellent for reference purposes. A 
glossary ensures that the layman can under- 
stand the text. 

Printing, reproduction of plates and general 
set-up are splendid. The book is indispensable 
to any scientist associated with poultry 
research. 


Zoology 

Practical Invertebrate Anatomy. By W. S. 

Bullough. (New York: Macmillan, 1950. 

463 pp., 168 text-figs.) English price, £1 8s. 

This inexpensive compilation of ‘brief and 
practical descriptions of the anatomy of those 
invertebrate animals which are commonly 
used as types’ covers 122 genera which are 
commonly studied in Europe and North 
America, and these range from the Protozoa to 
the Cephalochordd^ta. 

With this range, one cannot expect an authori- 
tative treatment throughout, and this is not 
given. Most of the type studies are followed by 
brief references to fuller description, an|[ many 
of these are out of date. There has been a three 
years’ delay between writing the preface and 
the book being published, so this would excuse 
an absence of the more recent information. It 
does not explain why, of the first 100 references 
quoted, 47 are pre-1900, and 24 of the remainder 
are from three very well-known sources. 

In spite of this serious criticism, few errors 
are immediately apparent. One might have 
expected brief references to the exoerythrocytic 
cycle of Plasmodium, and the branchial crown 
of Arabella is drawn from an unnecessarily 
bedraggled specimen. The section on the liver 
fluke needs revision, and the diagram of the 
blood system of Lumhricus needs at least one 
arrow reversing. 

The illustrations are a special feature and 
‘have all been newly drawn from preparations 
or dissections’. They are abundant throughout, 
and most of them are very good indeed, 
although at least three (Figures 57, 59, 63) 
could be bettered by a good student in a hurried 
laboratory session. In many cases hea\’y' out- 
lines add artistic merit in the Buchsbaum 
fashion, which is a fashion that the reviewer 
hopes will pass. 

The book is evidently intended for use as a 
practical manual by senior undergraduates, and 
as such it provides, in a convenient fashion, a 
W'eil-balanced fund of ordered information, not 
only on the types, but upon different methods of 
culturing and preparation. It is not, however, 
entirely adequate as a practical manual. On 
one hand it follows tradition too closely in 
avoiding the difficult but exciting business of 
studying the living animal. On the other hand, 
it completely eliminates that safe and essential 
standby — the transverse section. It deals with 
Atlantic rather than Indo-Pacific genera, and a 
conscientious Australasian lecturer will often 
need to revise the information given to make 
it of local application and to bring it up to date. 
In the end he will probably continue producing 
his own practical schedules, but will no doubt 
derive considerable assistance from Bullough’s 
book. 


L. Hart. 


W. Stephenson. 



124 


THE AUSTRALtAN JOURNAL OF SCfENCE 


FEBRUARY 


Book Notices 


The Earhart Plant Research IjABORatort. By 
P. W. Went. Chronica Botanica, 12, 89-108. 
(Waltham, Mass. : Chronica Botanica. 1950. 
20 pp., 1 plate. 2 figures. 7" x 10".) Printed 
for the Subscribers and Editors. 

The Earhart Idant Researtrh laboratory was 
dedicated on 7 .Tune 1949 to make possible the 
growth of plants under almost any combination of 
climatic factors, such as light, temperature, 
humidity, gas content of air, wind, rain, fog. By 
analogy with the cyclotron in physical sciences, it 
is prop<ised to call such a laboratory a ‘phyotron’. 
The capital cost was given to the t^alifornia Insti- 
tute of Technology at the instigation of Dr. Robert 
Millikan by Harry Earhart, through the Earhart 
Foundation of Ann Arbor. The total cost of con- 
struction and equipment was $407,000. On the 
ba.sis of an estimated annual running cost of 
$40,000, it is suggested that infection due to the 
entry of a single visitor might cost $10,000 in 
opera ting expen se. 

The publication gives the floor plans, and briefly 
describes the conditioning equipment, photo-record- 
ing equiT)rnent, utilities, and the manner of growing 
X)lants. 

Field Trials 11: The Analysis of Covariance. 
By J. Wishart. (Commonwealth Bureau of 
Plant Breeding and (lenetics, Technical Com- 
munication No. 15, 1950. 35 pp. Obtainable 

from the C.A.B. Biaison Offlcer, 314 Albert 
Street, East Melbourne, C.2.) Price, 45. 5d. 

Written by the author of b'ield Trials : Their 
Lay-out and iHtatistical Analysis (published in 1940 
and .since reprinted) the present bulletin carries the 
.sub.iect into the domain of those topics which are 
(Commonly referred to as comprising the ‘Analysis 
of Covariance’. The object i.«i to assist the investi- 
gator still further in reducing hi.s experimental 
error.s by pointing out how observations made on 
varialt's other than those in which he is sp<‘ciflcally 
interested may be used, by means of a special arith- 
metical technique, in the statistical analysis of his 
results. In so doing it is necessary to have an 
understanding of that part of statistical methods 
which deals with regression and correla'ion analysis. 
The object throughout the bulletin is to convey this 
information in non-rnathematical terms, and to 
present the results in a computing technique which 
is as simple as it is po.ssible to make it, and which 
can be follow’ed by the experimenter who is unable 
to understand a mathematical treatment. Particular 
attention is directed to Tables 24 and 30. in which 
all the u.sual coeflicients, including their te.sts of 
significance, can be worked out by very .simple 
calculation. All the methods are illustrated by 
examples. 

The two bulletins effectively cover the ground- 
work of the tir.st half of Principles and Practice of 
Field Ex 2 >eriuieniation. by .1. Wishart and H. (1. 
Sanders, publi.shed in 1935 by the I^mpire Cotton- 
Growing Corporation and for long out of print. 
But they go much further; in particular the present 
bulletin deals with the cases of one, two and three 
affeeding variates, and indicates how the methods 
can be generalized to deal with any number. A 
novel feature is the treatment of the problem of the 
difference lad ween regres.sion.s in two correlated 
samples. 


.Biblioorachy of Ricsearch on Heavy Hydrogen 
Compounds. By Alice H. Kimball. Edited by 
H. C. ITrey and I. Kirshenbaum. National 
Nuclear Energy Series. Manhattan Project 
Technical Section, Division 111, Volume 4C. 
(New^ York: McGraw-Hill, 1949. 350 pp. 

9" X 6".) Price, $3.25. 

This is a collection of about 2,000 references to 
tl^e published literature on heavy hydrogen and 
itS compounds, classified according to subject in 
such a manner that previous work may be readily 
found. It should be invaluable to inve.stigators in 
this field. 


Organic Synthbsbs. Volume 29. (New York: John 
Wiley ; London : Chapman and Hall, 1949. 
119 4- vi pp. 6i" X 9".) price, $2.60. 

This volume of Organic Syntheses, twenty-ninth 
in the series of annual publications of satisfactory 
methods for the preparation of organic chemicals, 
with C. S. Hamilton as Editor-in-Chef, Is of the 
same high standard as previous volumes. It 
contains descriptions of satisfactory methods for 
the preparation of 1-acetylcycloh^ene, acrylic 
acid, m-amtnobenzaldehyde dlmethylacetal, 5-amino- 
2,3-dihydro-l,4-phthalazinedione, j5-benzoylacrylic 
acid, a-bromoheptaldehyde, tert.-butylamine and 
tert.-butylamine hydrochloride, Raney nickel cata- 
ly.st, 4-chlorobutyl benzoate, 2-chlorofnethylthio 
phene, Y-chloropropyl acetate, 2,6-dichlorophenol 
oa-diphenylacetone, ethyl i3-anillnocrotonate, ethyl 
2-pyridylacetate, 1-etnynylcyclohexanol, homo- 
phthalic acid and anhydride, /T- (2-hydroxyethyl- 
mercapto) propionnitrlle, indazole, isoprene cyclic 
.sulphone, methacrylamide, m-methoxyl)enzaldehyde, 
1 -methylaminoantnraquinone, l-methylamino-4- 
bromoanthraquinone, 2-methyl-4 -hyciroxyquinollne, 
m-nitrobenzaldehyde dimethylacetal, p-nltrobenzo- 
nitrlle, 5 - nitro - 2,3 - dihydro-1, 4-phthalazinedione, 
oleyl alcohol, a-phenylcinnamo-nltrile, protoca- 
techuic acid, 2-thiophenealdehyde, 1,2,5-tri-hydroxy- 
pentane, trimelhylene oxide. 

The Productiok and Fttlization of Silage. A 
Review of World Literature in Abstract.s. 
(Commonwealth Bureau of Pastures and Field 
Crops. Bulletin No. 40. 1949. 307 pp. Obtain- 

able from the C.A.B. Liaison (Officer, 314 Albert 
St.. East Melbourne. C.2.) Brice, 12.s. (hZ. 

The abstracts listed in the first two chapters 
describe con.servation methods in various countries, 
to a.s.sist the reader to obtain an overall picture. 
The next 121 pages describe techniques for en.siling 
.‘-'pecific crops and pasture herbage of various kinds, 

Scandinavian and Finnish autbor.s assert the 
.«npcriority of A.l.V. .silage, but opinions in the 
Ignited Kingdom are divided on the value of u.sing 
acidifying agents. American and Australian 
workers generally agrt^e that a high-quality product 
('an be rnad»' from pasture heritage without tbi 
addition of preservatives, provided that due atten 
tion is given to wilting the herbage before ensiling 

The chapter on digestibility and effects on animal 
products includes 223 abstracts. The last 29 pages 
deal w'ith chemical and microbiological aspects of 
silage, and are thus of especial interest to workers 
in pure science. 

Recent Advances in Fruit Juice Production. By 
V. L. S. Charley and others. (Comm. Bureau 
of Horticulture and Plantation Crops, Tech. 
Comm. No. 21, 19 50. 176 pp. Obtainable from 

C.A.B. Liaison Ofilcer. 314 Albert St., East 
Melbourne, C.2.) ITicc, 1 S.s. 9rZ. 

De.scriptions are given of modern factory pro- 
cesses in American, European and Commonwealth 
countries. Citrus, apple, grape and tomato juices 
are dealt with in detail. Other products discussed 
include vitamin-rich syrups. Attention Is paid to 
the relationship between de-gassing or sterilization 
and flavour or quality, A chapter on pectin-degrad- 
ing enzymes is of particular interest to quality- 
control technicians. The book Is copiously illus- 
trated. It is prepared by a team of experts from 
Commonwealth countries. 

Industrial Eleettronic Control, Second edition. 
By W. D. Cockrell. (New York : McGraw Hill, 
1950. 385 pp., numerous text-figs, and tables, 

five appendices. 8i" x SJ"!) American price, 
$4.00. 

This book is written for the ‘electronic service 
and maintenance engineer’. It deals in an elemen- 
tary way with electron tubes, circuit components, 
basic electronic circuits, closed-cycle control sys- 
tems and some electronic devices and circuits used 
in industry. The approach is descriptive, and little 
use is made of mathematics. 
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Various Approaches to the 
History of Science 

Ilhk Rosknthal-Schnkider* 

The History of Science, which as a subject- 
matter of serious study is by no means new, 
has in our century become of much greater sig- 
nificance than it has ever been befoie. 

In ancient times, when science and philosophy 
were still identical, problems of natural phil- 
osophy were frequently approached on the basis 
of ‘historical’ (in the broadest sense) investiga- 
tions of earlier theories. Plato, for instance, 
based his whole doctrine on Socrates’ ideas, 
and for the historian of science Plato’s works 
(together with Xenophon’s and Aristotle’s) 
form the main sources of Socrates’ teachings, of 
which no written documents are transmitted to 
l)osterity. The critical historical chapters on 
the first philosopher-scientists in Aristotle’s 
Metaphysics — his history of science or natural 
philosophy — make delightful and informative 
reading, Aristotle deals with all the theories 
of the great men of antiquity, discussing their 
ideas chronologically and in a most frank 
manner, sparing none of them, least perhaps 
his teacher Plato. To Sociates he ascribes the 
important discovery of the method of Induction. 

Since these eaily days the history of science 
has fascinated many a brilliant mind, and has 
been treated in various widely-diverging ways. 
The great significance, however, which the 
study of the history of science has assumed in 
our century may be traced back to several 
factors which help to explain — at least partly— 
the different approaches to this subject matter. 

ni 

There is first of all the realization of the 
fact that, in spite of all essential and necessary 
specialization, a unification of special sciences 
into ’science’ as a whole (in the broadest 
sense, with the meaning of the Latin scientia, 

* Dr. Use Hosenthal-Schneider, lecturing in the 
History of Science, University of Sydney. 


the French science, the German Wissenschaft) 
is imperative in our days. This would mean 
that each special problem which may be looked 
at as today’s cross-section of the problem’s 
whole development, must be studied and 
followed-up throughout the ages, with all its 
interrelations and concatenations in its own as 
well as in other branches of science. In order 
to attain the right peispective for the single 
specific problem, it is necessary to investigate 
its evolution chronologically and as fully as 
possible. Only in this way can the significance 
of a scientific result be adequately judged. None 
of the great men of science accomplished his 
achievements without making use of the work 
done by others befoie him in his own and 
frequently in adjoining fields of investigation. 
Sometimes even apparently completely different 
and independent subjects proved later on to be 
of significance to each other. 

When this very broad view of the evolution 
of science is accepted, the task of the historian 
of science becomes immense. He has to write 
almost a history of civilization, not only of 
natural sciences. The collecting of innumerable 
items, and the selecting of the essential ones, 
seems in itself a project almost too extensive 
for one person to accomplish. Apart from the. 
useful purpose answer ed by such a comprehen- 
sive historical work (that is, of helping us to 
understand a scientific problem thoroughly in 
its completeness), there is — on an international 
scale — another purpose: ‘the unification and 
pacification of mankind’, as George Sarton, the 
great protagonist of the history of science, 
expressed the aim of his efforts. He states that, 
in contrast to political, economic and religious 
imperialism, and similar attitudes 

— in the field of rationality and science, how- 
ever, free from sentiment and from cant, 
some degree of objectivity is attainable, and 
here can be a consensus of opinion. It is for 
that very reason that science is the basis of 
unity and peace. 

Whether we share this rather optimistic view 
or not, we must admire the work Sarton has 
accomplished with a view to such ends. The 
bi-oad outlook involved by the ‘comprehensive’ 
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approach cannot be bettei* illustrated than by 
Sarton's standard works, the Introduction to 
the History of Science, of which the Third 
Volume recently appeared.* The creation of 
this Volume took twenty-seven years, a short 
time considering its content. Quite apart from 
the factual knowledge and from the under- 
standing of scientific problems, the work 
achieved requires an extraordinary (and in its 
variety quite unusual) knowledge of languages; 
on which the reader (with his knowledge of, 
say, six or seven, and mostly only European, 
languages) must lely. He will confidently 
follow the linguist Sarton, the Orientalist and 
Medievalist, who had started as a young doctor 
in mathematical and physical sciences and 
whose puri>ose it was ‘to explain the develop- 
ment of science across the ages and around the 
earth, the growth of man’s knowledge of nature 
and of himself’. The means were the creation 
of a journal devoted to the history and phil- 
osophy of science (the first number of Isis 
appeared as early as 1913) and the composition 
of a ‘manual wherein the main facts would be 
briefly recorded, together with enough biblio- 
graphical information to facilitate further 
studies’. 

The scope of Barton’s new volume (covering 
the fourteenth century) shows the approach 
that we called the ‘comprehensive’ one, dealing 
with as many important details as possible, 
including their concatenations; laying emphasis 
throughout on strict chronology, and following 
Cicero’s advice to historians: not to say anything 
false nor hide anything true, and to write with- 
out any suspicion of partiality or of animosity. 
This volume is ‘a survey of science and learning 
everywhere in that century, a cross-section of 
the intellectual history of mankind at the level 
XIV’. Sarton stresses, himself, that such work 
cannot be thorough throughout; that it is 
‘necessarily incomplete and superficial because 
of its vastness: yet every question has been 
investigated as thoroughly as was possible 
without jeopardizing the whole'. He hopes 
that others will continue his exploration and 
promises to rejoice should his successors be led 

* Introduction to the History of Science. 
Volume 3: Science and Learning in the Four- 
teenth Century. By George Sarton. (In two 
parts. Published for the Carnegie Publ. Institu- 
tion of Washington, 1947. Part I, 1018 pp.; 
Part II, 1136 pp.) 

The first volume appeared in 1927 ; the second, 
in two parts, in 1931. 


to new conclusions, even to conclusions dis- 
crediting or negating his own: he would be the 
first to give the new conclusions full publicity. 
Such an attitude shows clearly the spirit of the 
genuine scientific worker. 

There are four guiding ideas in Sarton’s 
work : 

(1) the idea of unity; 

(2) the humanity of science; 

(3) the great value of Eastern thought; 

(4) the supreme need of toleiation and 
charity. 

The idea of unity is an expression which 
needs some explanation. According to Sarton, 
‘the unity of nature, the unity of knowledge, 
and the unity of mankind are but three aspects 
of a single reality'. The great value he attri- 
butes to eastern thought is obvious in his 
thesis that the origins of western science (not 
only of religion and art! ) are Oriental — Egyp- 
tian, Mesopotamian, Iranian — and that Arabic 
and other Oriental achievements were of 
extreme importance during the Middle Ages. 
Exploring the writings in many western and 
Oriental languages is important for a prop^u* 
understanding of medieval science. ‘For the 
purely Asiatic traditions the main languages 
are Sanskrit, Tibetan, Chinese and Japanese; 
for the western tradition . . . Hebrew, Greek, 
Latin, Arabic.’ We learn tliai even for the 
western tradition two Oriental languages, 
Hebrew and Arabic, are needed. There will be 
very few then, indeed, fit for such exploration; 
for which — on the other hand — knowledge and 
understanding of scientific and mathematical 
problems is indispensable. (Apart from Czech, 
Icelandic, Korean, Persian, Polish, Russian, 
Syrian and Turkish, there are many languages 
dealt with whose names are not even known 
to the general reader.) 

Sarton holds that the classification. Eastern 
vs. Western, is artificial, and that it ‘runs 
across languages’. This, for instance, is one 
of the outstanding results which only the ‘com- 
prehensive’ approach to the subject matter 
could bring forth. A rough sketch of the struc- 
ture of the work will give an idea of its scope 
and illustrate its comprehensiveness. Volume 
III is divided in two symmetrical parts of 14 
chapters each. The first chapters, that is, 1 and 
15, are meant for consecutive reading, the 
others for consultation. Chapters 1 and 15 deal 
with the general historical background and 
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provide a sort 6t synthesis of the material to 
follow, each containing 13 sections correspond- 
ing to the main chapters. It is therefore easy 
to make use of the Volume. The contents are 
classified under the headings: 

I (XV). Survey of Science and Intel- 
lectual Progress; 

II (XVI). Religious Background; 
then, The Translators; Education; Philosophical 
and Cultural Background; Mathematics and 
Astronomy; Physics, Technology and Music; 
Chemistry; Geography; Natural History; Medi- 
cine; Historiography; Law and Sociology; 
Philology. 

It is only natural that controversies con- 
cerning some points of Sarton’s work have 
already arisen, and it is typical that we find 
in his own journal, the Isis, an echo of these 
controversies. No criticism, however, even if it 
should prove occasionally justified, can diminish 
the admiration for Sarton’s outstanding work; 
for tlie accumulation of encyclopaedic know- 
ledge in so many different subjects, on so many 
different persons and their works; for the clear, 
impartial and wise judgement, full of tolera- 
tion; and, last but not least, for the moat con- 
cientious study of original documents (so rare 
and yet so indispensable!) written in so many 
languages that hardly anyone — even a pro- 
fessional linguist — could master them all. 

[ 2 ] 

A completely different approach to the 
History of Science is characteristic of works 
dealing with one branch of science only. Limit- 
ing one’s subject like this does not, however, 
necessarily entail abstaining from the treatment 
of interrelations and concatenations of prob- 
lems within one’s own and with other scientific 
domains. It all depends on the historian’s out- 
look whether it is narrow and merely limited 
to actual happenings, or broader so that he sees 
in their right perspective the many threads 
leading from one special fact or problem to 
others. 

The compass of a work will naturally play 
an important part in the selection of material 
to be treated. We often find extensive fields of 
knowledge condensed into a single small volume 
giving merely the outline of the subject. The 
method of condensing may prove extremely 
useful when applied under the right conditions. 
These are mainly three: 


(1) that the author is an expert in the 
whole vast field which he intends to 
condense ; 

(2) that the subject matter forms a 
coherent structure based on laws or 
principles providing a common foun- 
dation which interrelates the various 
parts of the whole; 

(3) that the authoi- adopts a definite stand- 
point from which he surveys the full 
sphere in order to make a selection 
suitable for his purpose. 

Max von Laue’s History of Physics* may 
serve as an excellent illustration of this 
approach to the history of science: a treatment 
of only one subject during a definite period and 
in a comparatively small compass, von Laue 
presents the formation and transformation of 
some ideas important for today’s physics. When 
the history of science oi- any part of it is treated 
as a history of problems in their evolution, a 
coherence and — to some extent, and inside a 
given framework — even ‘completeness’ may be 
achieved, despite the necessary condensation. 
It is this coherence and self-sufficient complete- 
ness w^hich characterizes von Laue’s History of 
Physics. To reproach him with any omissions 
of problems, of names or dates, would amount 
to a misunderstanding (though, referring to the 
epoch-making discovei y of X-ray diffraction, he 
should at least have mentioned who had the 
ingenious idea of using an atomic grating for 
the diffraction of X-rays; that is, Max 
von Laue!). His appioach, and the type of 
completeness attainable, are naturally widely 
divergent from those of Sarton, in his gigantic 
work. There is, however, the same genuine 
scientific spirit to be found with both, and so is 
the wish and hope to provide a ‘world wide 
unity of interest’, an ‘intellectual union’. 

The history of physics lends itself readily to 
condensation according to the second criterion 
given above. The lawfulness of nature provides 
the common basis interrelating the various 

♦ History of Physics. By Max von Laue. 

Translated by R. K. Oesper. (New York: 

Academic Press, 1950. 150 pp. x 8".) 

Price, $2.30. 

The English tianslation is based on the 
Second German edition (1947), not the Third 
(1960), but the publishers say that it ‘has been 
revised and brought up to date’. It is supposed 
that misprints and mistranslations will be 
rectified in the next English edition. 
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parts of physics, thus guaranteeing the intrinsic 
coherence of this subject-matter, the history of 
which is condensable for the same reasons. 
There is, we feel, no need to stress that we are 
indeed very fortunate in having von Laue’s 
book, a work which not only conforms to the 
three criteria for condensability but which is 
from a man of von Laue’s stature: from one 
of those very few who played a decisive part 
in the development described — and this in more 
than one branch of the subject. * 

The period treated is about from Galileo’s 
time down to. our days, stopping short at prob- 
lems still under discussion. The problems are 
selected with a view to their significance for 
physics as a whole. Relations of phy.sics to 
other sciences, and to technology, to religion, 
and to philosophy, are touched upon. One of 
The aims of the book is to demonstrate how 
deeply the intellectual achievements of physi- 
cists of the past three and a half centuries are 
reflected in the mental structure of modern 
man. 

Keplei', Descartes, Leibniz and Newton are 
mentioned as having acknowledged the influ- 
ence of religion on their scientific work. To 
everyone familiar with Descartes’ works (and 
letters) it appears quite natural to find his 
name with the three others; though, strangely 
enough, a contrast in this respect has been 
recently construed by some authors, llelig’ous 
thought affecting physical theories is illustrated 
by the interpr-etation of variation principles (as 
formulated by mathematicians, mainly in the 
eighteenth century). Hamilton’s principle of 
Least Action, for example, was interpr eted teleo- 
logically in contrast to the purely causal inter- 
pretation. Later criticism exposed the mathe- 
matical eri’or (extremum but not necessarily 
minimum) in these interpretations; it thus 
helped to readjust exaggerated metaphysical 
speculations. Ther e may be, however, according 
to von Laue, fundamentally a deep interrelation 
between a scientist’s religiousness and his quest 
for truth in science . . . ‘the search for know- 
ledge without regard to its applicability for 
use . . .’; and just for the best of them the 
experience of scientific truth (das wissenschaft- 
liche WahrJieitserlehnis) is in some sense a 
view of God — theoria (deupia). 

von Laue mentions the remarkable contribu- 
tiona to science of men like Descartes, Leibniz 
or Kant, and deals with one of the most impor- 


tant questions of the philosophy of science 
— that is: What is the task of physical science? 
His answer is in line with Kirchoff’s idea of 
‘description’, describing the complex of 
connected processes as a whole, and describing 
it in the ‘simplest’ way. Such, 'and other, con- 
troversial issues are frequently touched upon: 
for example, in connexion with the validity of 
non-Euclidean geometries. The question of 
Gauss’s co-ordinates in General Relativity and 
the principle of Covariance is not dealt with; 
that is why the Bridgman controversy on the 
value of the covariance principle does not arise. 
The revision of our idea of Substance, however, 
as necessitated through findings of modern 
physics, is treated and valued in all Its 
importance. 

All these considerations and highly interest- 
ing sidelights may be unexpected by the reader 
looking at the table of contents: Measurement 
of Time; Mechanics; Gravitation and Action at 
a Distance; Optics; Electricity and Magnetism; 
The Reference System of Physics; The Bases of 
the Theory of Heat; The Law of Conservation 
of Energy; Thermodynamics; Atomlstics; 
Nuclear Physics; Physics of Crystals; Heat 
Radiation; Quantum Physics. The structure of 
the book as indicated in these headings does 
not at first sight suggest how many important 
problems apart from the evolution of physics 
proper are treated in this comparatively small 
book. 

[3] 

Biographies of great scientists provide a third 
approach to the history of science. These 
biographies, apart from their psychological and 
general cultural interest, are of greatest value 
for the historian of science provided that they 
are written by an author who can see the life 
and work of the biographee in the proper per- 
spective; who is able to undei stand his achieve- 
ments in their historical setting. 

A recent biography of Harvey Cushing* 
supplies an introduction to the historically 
interesting development of a branch (or rather 
several branches) of medical science, and gives 
at the same time for the ‘general reader’ a 
picture of this talented man and his various 
activities. The material which the author used 

* Harvey Cushing: Surgeon, Author, AbtiW. 
By Elizabeth H. Thomson. (New York: Henry 
Schuman, 1950. 347 pp.) Price, $4.00. 
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in this biography is not the same as in Dr. 
John Fulton's biography: Miss Thomson gives 
a shorter and very readable presentation of her 
subject. She conveys some idea of Dr. Cushing’s 
scientific contributions and ‘his importance to 
this and succeeding generations'. We learn 
that Cushing, the pioneer in brain surgery, 
who so enormously reduced mortality in brain 
operations, was at the same time a ‘humanist- 
physician’, with a broad approach to medicine 
and to life. The growth of his various publica- 
tions on many different medical subjects, in 
many of which he did pioneer work, is described 
most attractively, and his talents and interest 
furnish ample proof for the claim that Cushing 
was an unusual type of surgeon. His own 
interest in the history of medical science may 
have been stimulated by his friend Sir William 
Osier, whose biography he wrote after Osier’s 
death. His first historical essay was written 
while he worked with Th. Kocher in Berne; 
it is cmtitled ‘Haller and His Native Town’. 
As for many others, Haller the great physiolo- 
gist and poet was of special fascination for 
Cushing, who kept up his interest in the history 
of medical science throughout his life, assem- 
bled an extensive collection of valuable docu- 
ments and books, and so contributed to the 
study of the history of science in this way also, 
as well as by his contributions as an author in 
the field. Cushing’s efforts to improve medical 
education in America, combining teaching and 
practical work at the hospitals, must have been 
quite remarkable. 

The texture of the book is richly interwoven 
wdth threads leading to all the different 
blanches of medical science whose progress 
Cushing influenced, and to the prominent per- 
sonalities in these branches, of whom not a few 
were his close personal friends. The story of 
Cushing’s life and work is therefore at the 
same time the story of the evolution of medical 
science in these branches. 

[4] 

There can be no biography better tlian an 
autobiograpliy as far as authenticity is con- 
cerned, but with a view to the historical setting 
this is of course different. Frequently the 
author of an autobiography will realize best 
w’hen his ideas originated, how his works came 
into being, which influences were decisive, and 
so on; but rarely will he be able to judge the 
impact his work will have on the later develop- 


ment of science. The author, being an out- 
standing personality, will, however, see his 
own mental development in the light of the 
development of the science of his age. The 
scientific autobiography of Max Planck 
(reviewed in This Journal, 13, 59) for 

instance, gives us, besides some personal 
reminiscences and the development of his own 
scientific ideas, also a picture of those then 
prevailing in science, and of their evolution 
during his lifetime. Such an account, by such 
an eminent man, is therefore an invaluable 
document for the historian in science. The 
same applies to another illustration of this 
type: Einstein’s Autobiographical Na^cs, or, as 
he says, his own Obituary, written at the age 
of sixty-seven (in Albert Einstein, Philosopher- 
Scientist, The Library of Living Philosophers, 
Volume 7, edited P. A. Schlipp, 1949). These 
autobiographical notes make fascinating read- 
ing, partly of course on account of the interest 
we take in the story he has to tell of his scien- 
tific development, partly, however, as first-hand 
information about the growth of scientific ideas 
as he has seen them growing during the period 
he can survey. 

Charles Darwin's Autobiography* is not like 
the tw^o others since it gives many more 
personal details: his personal and scientific 
experiences, his family and friends, his teachers 
and their attitude, his favourite occupations, 
and his travels, and so forth. Quite apart from 
this, it reveals at the same time many historic- 
ally intei’esting data, on generally accepted and 
on controversial theories in geology, botany and 
zoology in the nineteenth century. The book 
is therefore a contiibution to the history of 
these three branches of science as w’^ell as an 
authentic document on the mental development 
and the attitude to life of an outstanding 
personality. We learn of Darw'in’s early ‘taste 
for natural history’ and for collecting all sorts 
of things: ‘shells, seals, franks, coins and 
minerals’. He was as a boy interested in 
beetles and plants, in birds and fish, and had 
an ardent love for science — and just as ardent 
a drive to achieve and to be favourably knowui 

* Charles Dauwhn’s ArTOBiO(ii;APiiY, with His 
Notes and Letters depicting the Growth of the 
Origin of Species. Edited by Sir Francis 
Darwin. Including an introductory essay, ‘The 
Meaning of Darwin’, by G. G. Simpson. (New 
York: Henry Schuman, 1950. 266 pp.) Price, 
$3.50. 
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to the great scientists of his time. In 1831, 
at the age of twenty-two, he started, as a 
naturalist without pay, his long and eventful 
voyage on the Beagle. The geological, palaeonto- 
logical, botanical and zoological observations 
were published, and facts in relation to the 
‘Origin of Species were collected on a whole- 
sale scale’. He tried to explain to able men 
what he meant by ‘Natural Selection' but even 
with his friends Hooker and Lyell he ‘signally 
failed’. So there is, according to Darwin, no 
truth in the claim that the success of the Origin 
proved that ‘the subject was in the air’, or that 
‘men’s minds were prepared for it’ (page 56, 
I.C.). Not one of the naturalists he ‘sounded* 
seemed to doubt about the permanence of 
species. In 1839 Darwin’s theory ‘was clearly 
conceived’: the Origin of Species was published 
in 1859. 

In 1858 Darwin received an essay from A. R. 
Wallace ‘on the Tendency of Varieties to Depart 
Indefinitely from the Original Type’, containing 
exactly the same theory as his. On the instiga- 
tion of Lyell and Hooker, Darwin’s abstract 
from his manuscript (of 1842 and 1844) and a 
letter (of 5 September 1857) were read, together 
with Wallace’s essay to the Linnean Society on 
1 July 1858 and published in the Journal of 
Proceedings of the Linnean Society, 1858, page 
45. So it happened that Darwin’s priority was 
saved. He reports that their joint production 
excited very little attention, and the only pub- 
lished notice he remembered said that ‘all that 
was new in them was false, and what was true 
was old’. After ‘thirteen months and ten days 
hard labour' the final manuscript was finished 
and published, under the title of The Origin of 
Species, in November 1859. Darwin’s book 
was highly successful and was followed by a 
number of other publications about whose 
growth Darwin gives an interesting detailed 
report. 

The autobiography in this book is followed 
by the third part, ‘Reminiscences of My 
Father’s Everyday Life’, by Sir Francis Darwin. 
The man Darwin in all his human relations is 
vividly and affectionately depicted by his son, 
who gives, besides this picture, many incidental 
illustrations of historically interesting occur- 
rences. In the following chapters we find a full 
account of the creation of Darwin’s works, 
mainly of the Origin of Species, and this 
account, with Sir Francis’s comments, repre- 
sents — if we could call it thus — an approach to 


the history of science different from the three 
others that we have mentioned. Notes, sketches 
and letters provide the scientific evidence for 
the historian of science, who could not have a 
better guide than such first-hand information. 
Darwin's method of working, his difficulties and 
doubts, aggravated by bad health through many 
years, are obvious in these last chapters. Many 
of the letters would be worth quoting. On his 
main ideas he wrote to Hooker in 1844: 

At last gleams of light come, and I am 
almost convinced (quite contrary to the 
opinion I started with) that species are not 
(it is like confessing a murder) immutable. 
Heaven forfend me from Lamarck nonsense 
of a ‘tendency to progression’, ‘adaptations 
from the slow willing of animals’, etc.! But 
the conclusions I am led to are not widely 
different from his; though the means of 
change are wholly so. (Page 130, l.c.) 

Prom the letters published in this book we 
learn much about the work of Lyell and Hooker 
too, which will be extremely interesting to the 
historians of geology and of botany. 


Which of the widely-differing approaches to 
the history of science an author may choose 
depends on his individual attitude. Valuable 
contributions can be ob(;ained from different 
viewpoints and in various ways. 

The Forest Resources of 
Australia and their 
Potentialities* 

D. A. N. CaoMEBt 

Summary 

Austbalia’s forest resources have been 
estimated to cover 118-million acres of 
forested land, of which only 44-million 
acres are of saw-milling quality, and 28- 
million acres have been reserved by 
legislation. These areas represent 6%, 
2*3% and 1-5% respectively of the total 
land area, compared with 27*6% of 
forested land for the world as a whole. 

The annual production of sawn timber 
has now reached 100-million cubic feet 
and it is suggested that on existing stan- 
dards the permissible cut from the pro- 
ductive forest area of sawmilling quality 
would be 159,000,000 cubic feet, and from 
State forests only 68,000,000 cubic feet. 

* The first of a series of articles supplied through 
the Forestry and Timber Bureau (Commonwealth 
of Australia), 306 Collins Street, Melbourne, C.l. 

t D. A. N. Cromer, M.Sc., Dip. For., Division of 
Forest Resources and Timber Production, Forestry 
and Timber Bureau. 
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The requirements in locally-produced 
timber for a population of 12,000,000 
(anticipated within twenty years), if the 
per capita consumption remains static, 
are 150-million cubic feet, which is more 
than double the permissible cut from 
existing State forests. 

The productive capacity in the cate- 
gories required Industrially is unbalanced 
and abnormal, there being a marked 
deficiency in softwoods: an extension of 
coniferous planting is necessary to obtain 
the required balance. 

A survey of resources, to confirm these 
estimates and form the basis for a 
national forest policy aiming at the con- 
servation of the forest capital, is 
essential. 


The conservation of land resources is depen- 
dent on an effective balance between agricul- 
tural and forestry usage. Agricultural land 
can only be utilized and conserved on a long- 
term basis if adequately protected from the 
effects of erosion, floods and wind by timber 
cover on catcliment areas and higher ground, 
augmented by shelter belts and wood lots. 

Consequently the need for forests for reasons 
other than timber production must not be over- 
looked. Such forests will include protection 
forests for the control of erosion and the regu- 
lation of stream flow, flora and fauna reserves, 
national parks, etc. 

From the narrower viewpoint of commercial 
value it is necessary to examine our forest 
resources with respect to 

(1) their extent and productive capacity, 
and 

(2) their ability to meet future require- 
ments. 


Criteria of Resources 

The criteria of a country’s forest resources 
frequently used for comparative purposes are 

(a) the percentage of its area under forest, 

(b) the forest area per capita, and (c) the per 
capita consumption of forest products. Owing 
to the many variables involved, any one of 
these alone is unsatisfactory and even all three 
considered together must be viewed in the light 
of other mitigating factors, the chief of which 
is the rate of growth of its timber stands. 

Statistical information (F.A.O., 1946) shows 
that the percentage of foiested land for the 
world as a whole is 27*6%, a figure which 
cannot be taken rigidly since it includes densely 
forested undeveloped regions as well as devas- 
tated and desert regions with little or no forest 
area. Only in Europe can the balance between 
forest and agricultural land be said to approach 
equilibrium, and excluding the U.S.S.R. the per- 
centage of forest in Europe amounts to 26*1%. 


Relating forest area to population, the world 
figure for forest area per capita is 4*15 acres, 
and that of Europe 0*84 acres. Variation is 
considerable; from 137 acres per capita in 
undeveloped Alaska, 16*4 acres in Finland (pre- 
dominantly a timber-producing country), down 
to 0*07 acres in the United Kingdom (the 
world's largest importer of timber). 

The consumption of timber reflects the stan- 
dard of living in a country and it is found that 
in North America the annual consumption of 
timber in the round for industrial purposes 
(excluding fuelwood) amounts to 70*6 cubic feet 
per capita compared with 17*7 cubic feet for 
the rest of the world and 28-2 cubic feet for 
Europe. 

The Extent of Australia's Resoul^es 

The forest resources of Australia have not 
yet been completely assessed; and although a 
considerable body of information is available 
concerning areas under State forestry legis- 
lation, little is known of the resources on other 
Crown land or on private property. Timber 
derived at present from the two latter sources 
is considerable, but how much of such land will 
be devoted to timber production in the future is 
a matter for conjecture, since land settlement 
in most parts of the Commonwealth is not yet 
stabilized. 

An estimate has been made, however, of the 
total forest area, based upon estimates by State 
forest services and modified by recent infor- 
mation from various sources, and these data 
are set out in Table T. 

TABLE 1 

Total Area of Pore.sted Land (excluding: 

.some poor forest in the Northern 
Territory ) 

(Thousands of acres) 
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(Queensland . . 

17,312 

13,145 

2,506 

1,621 

40 

N.S.W 

30,000 

28,055 

600 

1,315 

30 

Victoria 

17,20ti 

17,236 

— 

. — 

60 

Sth. Australia. 

6,597 

6,467 

— 

— 

130 

West. Aust. . . 

39,090 

39,077 

— 

— 

1.3 

Tasmania 

7,000 

6,244 

750 

— 

6 

A.C.T 

243 

228 

— 

— 

15 

Total 

117,538 

110,4 52 

3,856 

2,936 

294 

Percentage 

100 

94-0 

3-3 

2 5 

0-2 


In the Table are included all lands carrying 
timber of any kind in forest formation, but 
excluding savannah woodland. For example, 
the Western Australian figure includes over 
19,000,000 acres of timber in the goldfields 
region, important for the supply of huge quan- 
tities of firewood and mining timber, and an 
additional 12,000,000 acres of forest capable of 
providing rough material only. The figures for 
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Victoria and South Australia include several 
million acres of mallee, which provide firewood, 
mallee roots and eucalyptus oil; while that of 
New South Wales includes 4,000,000 acres of 
Hawkesbury sandstone and a considerable area 
of non-commercial forest. 

In relation to the total area of Australia the 
percentage of forested land amounts to 6%, an 
extremely low figure, little greater than that of 
the United Kingdom. However, if the area of 
the Commonwealth supporting a population of 
less than one person per square mile is excluded 
(84% of the total~1947 Census), the per- 
centage of forested land of what may be termed 
the ‘inhabited area’ reaches 38%. This figure 
presents the position in a much more favour- 
able light compared with those of Europe and 
the world. 

Figure 1 shows the location of the commercial 
forest regions of Australia and the area covered 
almost coincides with the population-density 
criterion adopted above. 

Taking the round figure of 8,000,000 for the 
population of the Commonwealth, it is found 
that the forest area per capita equals 14*7 acres, 
which is considerably in excess of world and 
European standards. On the same basis the 
consumption of timber for industrial purposes 
in the round is approximately 32 cubic feet 
per capita annually, which is about one-half of 
that used in North America and slightly more 
than that consumed in Europe. 

Productive Forest Land 

An entirely different picture is nevertheless 
disclosed when only productive forest land is 
considered; that is, excluding forests of poor 
quality, inaccessible and une^ploitable forests, 
IM’Otection forests, national parks, etc. 

The following Table gives the area of pro- 
ductive forest of sawmilling quality, which 
includes private property and Crown land in 
addition to land held by forest authorities. This 
can be regarded as the maximum area of 
indigenous and planted forest at present avail- 
able for commercial milling operations, and is 
likely to be further reduced by alienation and 
clearing for agriculture before the situation is 
stabilized. 

TABL1C II 

Area of Productive Forest of Saw -millinjj; 

Quality 


State Millions of acres 

Queensland 7 

N.S.W. (including A.C.T. ) 12 

V^ictoria 12 

South Australia 0-3 

Western Australia 

Tasmania 

Total 4 4-3 


This area represents 2*3% of the total land 
area of Australia (14*4% of the ‘inhabited 
area’) and 5*5 acres per capita. 


Approximately half of the productive forest 
area has been covered by reservations of one 
category or another, and about 43% (19,000,000 
acres) has been permanently dedicated to 
timber production under the varying legis- 
lations of the different States. It can be stated 
that the highest quality forests have already 
been thus dedicated, but not all the Crown 
forest area is of high quality and much poor 
land is included in the classification of ‘other' 
and ‘timber reserves’ in Table III. 

Table III 

Dedicated Crown Forest Area (excluding 
National Park.s, etc.) 

(Acres, as at 30 June 1949) 



State 

Timber 




Forest 

Reserves 

Other 

Total 

Qld. . . 

4,022,620 

3,117,574 

— 

7,140,094 

N.S.W. 

6,354,905 

1,297,660 

161,943 

6,652,565 

Vic. . . 

4,222,040 

717,453 

161,943 

5,101,436 

S.A. . . 

253,413 

— 

— 

253,413 

W.A. . 

3,402,953 

1,789,623 

1,038,000 

6,230,686 

Tas. . . 

1,754,982 

136,128 

873,000 

2,764,110 

A.C.T. 

— 

— 

131,000 

131,000 

Total . . 

19,010,823 

7,058,438 

2,203,943 

28,273,204 


In relation to the total land area of the 
Commonwealth tlie reserved forest area 
amounts to 1*5%, representing 3*5 acres per 
capita. The discrepancy between these figures 
and those previously given for productive saw- 
milling forest is due to: 

(a) considerable areas of Crown land carry- 
ing commercial forest of varying 
quality, the better of which State forest 
services are endeavouring to have 
dedicated ; and 

(b) alienated forest land for which infor- 
mation other than rough estimates is 
not available. 

Little of such private foiest is managed or 
protected and the time is not in sight when 
privately-owned forest will play a large part 
in Australia’s timber economy on a permanent 
basis. This is in direct contrast to European 
countries, wdiere pi-ivate forests managed on a 
.sustained yield basis often constitute the major 
forest resource. 

Product ive Capaci ty 

The basic principle of forest management is 
the maintenance of the forest capital (i.e., the 
growing stock) and the utilization of not more 
than the increment or ‘interest on capital’. In 
order that such a sustained yield principle can 
be put into effect it is necessary to know, firstly, 
the volume of the growing stock and, secondly, 
its rate of growth or increment. 

While assessments of growing stock volume 
have been carried out on individual forests over 
a period of years, no comprehensive data are 
yet available from which the permissible annual 
cut can be determined. It must be realized 
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that standiag volumes and rates of growth are 
very variable according to locality, site, species, 
quality, etc.; consequently a survey of resources 
is an undertaking of considerable magnitude. 

Nevertheless, by the use of approximate mean 
figures it is possible to arrive at a reasonable 
estimate pending the compilation of data on a 
national basis. If it is assumed that the average 
growing stock per acre amounts to 400 cubic 
feet with an average increment of 2% and a 
sawn recovery of 45%, the permissible cut from 
productive forest land of sawmilling quality 
amounts to 169,000,000 cubic feet sawn, while 
that from State forests only must be limited to 

68.000. 000 cubic feet. 

The annual production of sawn timbei* 
(including sawn and hewn sleepers) approached 

100.000. 000 cubic feet in 1948 (Rodger, 1948) 
and again in 1949, although these are consider- 
ably higher than pre-war figures. If the 
previous assumptions are correct, it is deduced 
that the State forest areas alone are inadequate 
to supply even three-quarters of our present 
requirements, and that the greater part of the 
productive forest land must be utilized to pro- 
vide for population increases and increased con- 
sumption arising from further industrialization 
and increased living standards. 

Deficiencies 

Up to this point consideration has not been 
given to the various classes of timber produced 
or to the end-uses to which they are put. World 
industrial demand is for 85% of softwoods 
(coniferous timbers) and in the past Australia 
has attempted to satisfy this, demand by the 
importation of softwoods, owing to her own 
deficiency in this respect. The indigenous soft- 
woods of Australia were not extensive and com- 
mercial exploitation has reduced the standing 
volume to a low figure, while the sustained yield 
from a limited number of species will not 
exceed a few million cubic feet per annum. 

Since the war the production of sawn 
indigenous softwood has been less than 26% of 
the total production and is expected to decrease 
steadily. Imports of softwood lumber have in 
the past brought the consumption to approxi- 
mately 50% of the total consumption. There 
is no doubt that much greater quantities of 
softwood would be consumed if available. 
Approximately 27 % of available supplies of 
sawn timber are utilized for cases and crates, 
and for this purpose softwood is far more 
suitable than hardwood. Australia has had of 
necessity to use hardwoods for cases,, roofing 
timbers, plywoods, pulp, etc., for which soft- 
woods are better suited. 

To meet this deficiency all States have long 
since embarked on programmes of coniferous 
planting, utilizing in most cases poor land unfit 
for agriculture and previously carrying low- 
quq^|ity indigenous timber. 

Australia can satisfactorily meet Its require- 
ments in heavy constructional timber, poles, 


piles, girders and sleepers; in structural scant- 
lings, weatherboards and hardwood floorlngr 
fibreboard, fancy veneers and cabinet woods. 
The position is unsatisfactory, however, in 
regard to plywood, softwood pulp, case timber, 
light structural timbers and softwood flooring; 
but this condition will steadily improve as more 
and more coniferous plantations reach utiliz- 
able size. 

Deficiencies also exist in many special-purpose 
woods such as are required for pattern making, 
sporting goods, handles, aircraft construction, 
etc.; but the quantities needed are small and 
can be met by imports or the use of satisfactory 
substitutes. 

There is no doubt that the softwood deficiency 
can be, and is already partly being, met by the 
establishment of coniferous plantations, both 
indigenous and exotic. The high total yields 
of such stands (up to 9000 cubic feet per acre), 
compared with that of the average native 
forest, enables rapid bridging of the gap. 

Australian hardwoods are in demand over- 
seas and one method of solving the softwood 
problem is to export hardwoods to offset the 
import of softwoods, thus providing by sub- 
stitution a softwood-hardwood ratio closer to 
industrial demand. This practice has been 
effected on a limited scale in the past with 
New Zealand ; however, it cannot be undertaken 
on a large scale if there are restrictions on 
imports for financial or other reasons and an 
unsatisfied market at home. 

Future Uequireynenis 

Australia’s ability to cope with future require- 
ments rests therefore on the productive capacity 
of the forests and the degree of utilization 
obtaining. It can be assumed that the per 
capita consumption will not fall (except tem- 
porarily), but may rise slightly with increased 
industrialization and living standards. Further, 
it has been estimated by Clark (1950) that the 
population of the Commonwealth will reach 

12,000,000 by 1970, and it is clear that an 
ultimate population of at least 20,000,000 must 
be envisaged. 

Using the present local production figure and 
neglecting imports, the requirements for 

12.000. 000 people are 150,000,000 cubic feet sawn 
of native timber; and for 20,000,000 people, 

250.000. 000 cubic feet. The latter is about 60% 
greater than the whole productive forest land 
is capable of sustaining on existing standards, 
and based on the average values assumed 
earlier. The world as a whole is suffering from 
a shortage of wood and this country cannot 
expect in the future to import the large volume 
of timber needed to make up such a deficiency. 

Provision for t)aese future requirements lies 
in: 

(a) increasing the productive capacity of 
existing forest stands; 

(b) Increasing the degree of utilization; 

(c) afforestation with conifers. 
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The assumed mean growing stock of 400 cubic 
feet per acre can undoubtedly be improved by 
silvicultural treatment, while the lowering of 
the standard of utilization could perhaps double 
this figure by the use of secondary species, sub- 
standard logs, and material at present wasted, 
Including sawdust. 

Australia can meet its future commitments 
only by pursuing the three points of policy 
enunciated above. 

Survey of Resources 

It has been Indicated that the absence 
comprehensive data have made it necessary to 
estimate the yield from our productive forest 
land and to make certain assumptions. The 
volume of the growing stock and the increment 
per acre can vary within such wide limits 
according to site quality and species that the 
estimated means may not be very accurate. 

In order to formulate a sound policy of sus- 
tained yield production it is essential that the 
total growing stock and total increment be 
determined in their various categories and 
classifications, so that the permissible cut may 
be stipulated. 

The execution of a forest inventory over 
large areas is a time-consuming and expensive 
task, and can only be done on a percentage 
basis. In the past, assessment surveys have 
been carried out by ground survey strip 
methods, covering in most cases 10% or less 
of the total area. With the development of 
photogrammetric techniques it is now possible 
to combine aerial and ground surveys to achieve 
tiie same result in a fraction of the time and 
at greatly reduced cost. 

The Australian Forestry Conference in Perth 
last year recommended ‘an adequate inventory 
of forest resources and the growth potential of 
Australian forests’ to form the basis of a 
national forest policy. It remains now for 
administrative action to put this resolution into 
effect. 
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The First Pan Indian Ocean 
Science Congress* 

V. M. Tiukojus 

Thk ravages of two world wars and the 
frightening prospect of another clash with 
newer weapons have combined to sharpen 
interest in the vital need to foster and maintain 


♦ Prom the University of Melbourne Gazette, 7, 
1 (March 1961). 


good relations between countries wherever 
possible. The first Pan Indian Ocean Science 
Congress provided an attempt to bring into 
closer alignment those countries where geo- 
graphical contiguity has emphasized the exis- 
tence of common problems and thus opened 
obvious avenues of useful contact. 

Over the past thirty years the Pan Pacific 
Science Association, which was set up to repre- 
sent the scientific instrumentalities of the 
countries bordering the Pacific Ocean, has met 
at approximately four-yearly intervals. At these 
congresses matters of common interest affecting 
the peoples of the Pacific have given focal 
points to the discussions. In the interim periods 
expert committees have been at work seeking to 
provide solutions to problems which seemed of 
immediate significance. In this by co- 

operative effort advances in knowledge have 
been made which have had many practical 
applications. In January 1949, at a meeting of 
the Australian and New Zealand Association for 
the Advancement of Science held at Hobart, it 
was suggested by Professor A. D. Ross of the 
University of Western Australia that a body 
corresponding to the P.P.S.A., but pertaining 
to the Indian Ocean, should be set up and that 
a congress of interested countries should be 
called. This idea was taken up by the Australian 
National Research Council; it culminated in the 
acceptance by the Government of India of the 
proposal that India’s central position should 
determine that country as the venue for the 
first congress. ‘ It was further agreed that this 
assembly should coincide wdth the Thirty-eighth 
Annual Session of the Indian Science Congress 
Association scheduled for January 1951. In 
this way delegates from the various Indian 
Ocean countries would also be enabled to meet 
conveniently the leading scientists from the 
numerous academic and research centres of 
India. Invitations were issued by the Govern- 
ment of India and by the Indian Science Con- 
gress Association to the governments of the 
vaiious countries concerned, and through them 
to their respective senior scientific societies. 
In Australia this is the Australian National 
Research Council. 

As a result of the generous interest of the 
Prime Minister, Australia was able to send a 
delegation of eight scientists, headed by the 
originator of the proposal, Professor Ross. The 
other members were Dr. E. G. Bowen (Chief of 
the Division of Radio Physics, C.S.I.R.O.) ; 
Professor S. W. Carey (University of Tas- 
mania) Professor A. P. Elkin (University of 
Sydney) ; Mr. A. J. Millington (University of 
Western Australia) ; Mr. R. F. Thyer (Bureau 
of Mineral Resources, Melbourne) ; Dr, A. B. 
Walkom (President of A.N.Z.A.A.S.) and 
Professor V. M. Trikojus (University of Mel- 
bourne). Messrs. B. E. Butler (C.S.I.R.O.) and 
M. A. Condon (Bureau of Mineral Resources) 
were joined as obseiwers. Most of the party 
travelled by air and assembled at the end of 
December in the delightful city of Bangalore, 
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the academic centre and administrative capital 
of the South Indian State of Mysore. The city 
has some of the attractive features of Canberra, 
being pleasantly elevated and with generous 
parklands and garden areas containing many 
fine administrative buildings and institutions, 
including the Indian Institute of Science. Here 
were gathered some 2000 representatives of the 
various branches of science, mostly Indians 
attending the Annual Session of the Indian 
Science Congress, but including the forty-odd 
delegates from Australia, Burma, Ceylon, 
France, India, Madagascar, Malaya (Federation 
of Malaya and Colony of Singapore) and 
Portugal, for the special purpose of the Pan 
Indian Ocean Science Congress. Indonesia, 
Pakistan and South Africa were unable to send 
delegations, but the hope was expressed that all 
countries would be represented at the next 
assembly. Among other foreign scientists 
present were those who had attended the sym- 
posium on Elementary Particles at Bombay, 
and participants in the celebration of the cen- 
tenary of the founding of the Geological Survey 
of India. 

On 2 January an impressive ceremony took 
place under an immense canopy of palm matting 
specially erected for the meeting in the spacious 
grounds of the Indian Institute of Science. It 
was attended by some 7000 persons. The Prime 
Minister of India, Pandit Nehru, who takes a 
keen interest in the scientific affairs of his 
country, flew from New Delhi, formally inaugu- 
rated both Congresses and then immediately 
departed for London to attend the Conference 
of Commonwealth Prime Ministers. His High- 
ness the Maharaja of Mysore presided. 

The deliberations of the Congress, under the 
chairmanship of H. J. Bhaba, F.R.S., President 
of the Indian Science Congress Association, 
were concerned for the most part with the 
drafting of the constitution of the Pan Indian 
Ocean Science Association and with the group- 
ing of problems of common and immediate con- 
cern to the peoples of the Indian Ocean 
countries. It was resolved that the objects of 
the Association should be: 

(a) To discuss concerted action in regard to 
scientific problems specially affecting 
the well-being of the peoples and the 
progress of the countries around the 
Indian Ocean, and to make recommen- 
dations to the Council of the Associa- 
tion for transmission to governments 
when necessary. 

(b) To strengthen the bonds of friendship 
among all the peoples around the 
Indian Ocean by promoting a feeling of 
brotherhood among scientists and by 
the maintenance of harmonious rela- 
tions between them. 

It. was also agreed that membership of the 
Association should be restricted to the indepen- 
dent countries around the Indian Ocean or to 


those countries having territories bordering the 
Indian Ocean. Thus in the first category India, 
Indonesia and Australia, for example, would be 
eligible, and in the second category Great 
Britain, Prance and Portugal. Each member 
country is to be represented on the Association 
by its leading scientific institution or by a body 
set up by its government for the purpose. 

It is clear that the success of the Association 
will not be determined alone by pious resolu- 
tions. Much time was therefore spent by dele- 
gates on what one might call the dynamic 
functions of the Association. Specialist sub- 
committees were asked to determine the most 
urgent problems in the' categories of Physical 
Sciences, Biological Sciences (including Nutri- 
tion and Public Health), G€‘ological Sciences, 
Agricultural Sciences, Education and Social 
Sciences, and Geography and Oceanography. 

Examples of projects considered to be of vital 
interest are: 

co-operative research into water and soil 
conservation ; 

increased publicity as to the results of agri- 
cultural research and as to their more 
general utilization; 

the joint study of diseases of social impor- 
tance such as malaria, tuberculosis, 
leprosy ; 

the problems of industrial environments; 

the urgent need to collect together the 
oceanographical data already available, 
this to be preparatory to the establish- 
ment of a jointly controlled institute 
for oceanographic studies. 

These and other problems will, it is expected, 
keep numerous groups of experts active In the 
interim period prior to the next Congress. At 
the final plenary session it was unanimously 
agreed that if possible the next meeting should 
take place in Australia, about August 1953. 
There seemed no doubt in the minds of dele- 
gates that this new association would, over the 
years, prove its vigour as equal to that of its 
sister association of the Pacific, 


J. A. Prescott, F.R.S. 

J. A. Prescott, Professor of Agricultural 
Chemistry in the University of Adelaide, and 
Director of the Waite Institute, has been 
elected a Fellow of the Royal Society of 
London. He graduated from the University of 
Manchester, and subsequently worked at Roth- 
amsted with Russell. He arrived in Australia 
in 1925 to take up his present chair, and pub- 
lished the first comprehensive account of the 
soils of Australia in 1932. He has subse- 
quently published many papers dealing with 
Pedogenesis in this country, and in recent 
years has paid particular attention to the 
development of climatic indices. 

E.G.P. 
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The Activities of The Nuffield 
Foundation in Australia 


Travelling Fellowships 

Since the close of the 1939-45 war, the Foun- 
dation has developed a scheme of Dominion 
Travelling Fellowships. These Fellowships were 
originally given only to medical graduates, but 
their field has been widened, and the scheme 
now provides for the election each year of seven 
Fellows — three in Medicine (in the widest 
sense), two in the Natural Sciences, one in the 
Social Sciences, and one in the Humanities. 

The object of these Fellowships is to enable 
first-rate Australian graduates to spend some 
twelve months in the United Kingdom obtaining 
research training and experience which will fit 
them for senior research and teaching posts in 
Australia. The emoluments of the Fellowships 
are generous, covering the fares of the Fellow 
and his wife and making adequate living allow- 
ances for the period spent abroad. Another 
valuable element of the awards is the readiness 
and ability of the Foundation to arrange suit- 
able placement of the Fellows in universities 
and other research institutions in the United 
Kingdom. The quality of the candidates to 
whom these Fellowships have been awarded 
has been high, and the Foundation proposes to 
continue this scheme in the next few years. 

k^upport of Research Projects 
in Australia 

The Foundation now wishes to look for oppor- 
tunities to foster research in Australia, and it 
is willing to give financial support, in a modest 
way, to research being conducted here. During 
its own comparatively brief history, the Foun- 
dation has always tended to support ventures 
which, while promising really significant funda- 
mental results, are not likely in the initial 
stages to command support from other sources. 
It feels, too, that the work it supports in Aus- 
tralia should in general be work which calls on 
peculiarly Australian material and conditions. 
This has led to an expectation that some studies 
— for instance in fundamental biology — might 
have strong claims to assistance. 

While the nature of this proposal does not 
lend itself to open competition of any sort, the 
Foundation will be glad to hear at any time of 
first-rate work which is thought to fall within 
the general description given above. 

Research Opportunities for English 
Scholars in Australia 

The Foundation is anxious to encourage 
United Kingdom graduates to come to Australia 


to work in fields where this country has excep- 
tional facilities to offer. This is a difficult 
process to get started, for Australian research 
resources and opportunities are far from well 
known in the United Kingdom. It may well 
be that the best first step is to invite dis- 
tinguished senior scholars to come from Eng- 
land (say for a term or two), to get to know 
what work is being done here; they would then 
be in a position to advise their more able 
graduate students, in suitable cases, to come to 
Australia to continue their research training. 
The Foundation is interested to have sugges- 
tions as to scholars who might be invited to 
come out, or in which fields a visitor might be 
selected. 


Distinguished Visitors , 

Apart from the considerations mentioned 
above, the P^oundation would like, from time to 
time, to invite senior academic leaders to visit 
Australia from England, or vice versa. While 
appropriate visitors could no doubt be found in 
all fields, the Humanities seem to have been 
somewhat neglected in this respect, and the 
P'oundation wishes particularly to look in this 
direction for a number of its guests. 

The object of these visits is not to provide a 
tour of inspection, accompanied by numerous 
public utterances, but to enable a true scholarly 
intercourse, in which the visitor would have 
leisure, peace, and financial means to pursue 
his own work and stimulate by personal contact 
the work of his Australian colleagues. 


Farming and Metallurgical Awards 

The Foundation also has a scheme of travel- 
ling scholarships for Australian farmers, and a 
series of travelling awards for metallurgists of 
various degrees of seniority. 


The Foundation's Australian Committee 

The Trustees of the Foundation have estab- 
lished a body of advisers in Australia. The 
general policy of the Foundation is framed, as 
far as Australia is concerned, after advice from a 
central committee known as the Nutfield Founda- 
tion Australian Advisory Committee, comprising 
Sir John Medley (Chairman), Mr. G. S. Colman, 
and Major-General S. R. Burston. The Secretary 
of the Committee is Mr. Maurice Brown, and its 
address c/- the Australian National University, 
Canberra, A.C.T. For advice on particular 
aspects of the Foundation’s work and for the 
selection of candidates in specialized fields, the 
Committee calls on panels of experts selected 
for their eminence in the various fields of 
knowledge concerned. 

The Foundation wishes that approaches to it 
concerning work in Australia should be made 
through the Committee. 
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A.N.Z.A.A.S. Brisbane Meeting 
May, 1951 

Pre-Abstracts of Presidential 
Addresses 

Section A: Mathematics, Physics, Astronomy 

Inductive Inference as Illustrated in 
Geophysics 

K. E. Buixp:n* 

The science of Geophysics, where uncertain- 
ties hit the investigator more forcibly than in 
some other branches of Physics, is particularly 
suited to illustrate a wide variety of questions 
of inductive inference. 

On the simplest level, the pressure of un- 
known .and uncontrollable factors results in a 
great spread of observational deviations and 
demands that special attention be paid to the 
use of statistical theory. This is well illus- 
trated in the problem of constructing selsmo- 
logical travel-time tables, where standard errors 
have in the past twenty years been reduced 
from the order of 30 seconds to about 0-4 second 
in some instances, in a total travel-time of 
several minutes. 

In mathematical and physical arguments, 
serious confusion often arises through failure 
to appreciate the distinction between ‘mathe- 
matical models’ and so-called physical reality. 
Is any scientific theory ever other than a mathe- 
matical model? The point will be illustrated 
by reference to the use of isotropic perfect elas- 
ticity theory in problems in seismology. 

A third inductive question is that of the best 
procedure to follow in bringing together a 
series of working hypotheses. The fundamental 
r61e of probability will be stressed and illus- 
trated in theories relating to the structure of 
the Earth’s deep interior. One example will 
consider the combination of the three hypo- 
theses : 

(i) that the density jump from 5i to 9i 
g/cm® across the outer boundary of the 
Earth’s central core is essentially a 
pressure phenomenon; 

(ii) that compressibility changes smoothly 
(within certain limits) throughout the 
Earth below a depth of a few hundred 
km; 

(iii) that the terrestrial planets are all of 
the same primitive composition. 

This set of hypotheses leads to/ numerical 
results that agree with all relevant astronomical 
observational data within the standard errors of 
observation. The hypotheses are not thereby 

K Bullen, F.R.S., Professor of Applied 
Mathematics in the University of Sydney. 


‘proved’, but are appreciably raised in prob- 
ability through the agreement. 

Fourthly, the probability attaching to any 
scientific theory is a function of the evidence 
available as well as of the theory itself. This 
is illustrated by the fluctuating probability 
attaching to the resonance theory of the origin 
of the Moon, as the evidence has changed from 
the birth of the theory in 1879 to the present 
day. 

Controversies on theories such as Continental 
Drift and estimates of the age of the Earth 
may also be discussed, if time permits, in order 
to illustrate important parts of inductive infer- 
ence. 

Reference will be made to the contribution to 
probability theory of the great geophysicist 
Jeffreys, in particular to his use of probability 
in developing a key theorem in inductive 
inference. 

Although the illustrations given follow in the 
main normal elementary scientific method, it 
is well that the inductive aspects be stressed 
from time to time in these days of awesome 
material progress through high-precision experi- 
ment and dazzling mathematical techniques. 
The geophysicist feels that he has a special 
message to his fellow physical scientist because 
he is being so continually confronted with 
probability issues. 

The moral is drawn that if the scientist of 
today who achieves concrete successes through 
bis magnificent attention to technical detail 
can in addition bring himself to an ordered 
appreciation of the uncertainties that lie behind 
the broader inferences he makes; — if he can bring 
himself to an appreciation of the problems of 
scientific inference in the widest sense — then 
he may perhaps be qualified to supply that 
inspiration which a sorely-tried planet needs 
today. 


Section B: Chemistry 

Some Australasian Plant Products 

L. H. Briggs* 

Through long separation from other land 
masses, both Australia and New Zealand have 
developed separate and specialized floras. Many 
plants, unusual from a botanical view, appear 
to produce unusual types of chemical com- 
pounds. 

The results coming to hand from various 
workers on plant products in Australia, New 
Zealand and overseas, illustrate the amazing 
diversity of products elaborated by these plants. 
Completely new types of compounds, with novel 
combinations of atoms and arrangements of 
ring systems have been discovered. 

The potential value of this plant chemistry 
will be discussed. 


•D. H. Briggs, D.Phil. (Oxon.), D.Sc., P.N.Z.I.C., 
P.R.S.N.Z., Professor of Chemistry in the Auckland 
University College. 
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Section C: Geology 

Structural Control of Victorian Ore 
Deposits 

D. E. Thomas* 

Section I): Zoology 

Zoological Research and Conservation 
Problems 

Gilbert ARciiEYt 

Section E: History 

The Roman Tradition 

A. H. McDONALDt 

An Ancient Historian presiding over a gather- 
ing of Modern Historians has reason to con- 
sider the relation of his branch of history to 
theirs: hence iny subject, ‘The Roman Tradi- 
tion*, with its broad implications in the study 
of European history. 

We may b^gin with a glance at ourselves, who 
benefit from the work of distinguished pre- 
decessors in the field of Australian history, and 
I propose briefly to survey the past develop- 
ment, the present situation, and the aims of 
Australian historical studies, as in a country 
with a British background, a Pacific setting, 
and Asian connexions, all related to our own 
adaptation and progress. (This aspect will be 
treated with reference to Australian historians 
and theii- work.) 

The Ancient Historian finds his relation to 
these studies in the necessity, in the New 
World, for proper understanding of the basic 
elements of oui' civilization, however we may 
have adapted them, and so his duty is to 
redress the balance of the Ne>v by reference to 
the Old World. 

In this perspective the Roman tradition is 
important. We shall consider its influence, 
again briefly, with reference to Toynbee, the 
Roman Catholic Church, the Holy Roman 
Empire, and the Renaissance. Here the con- 
cept, rather than the reality, is the thing; but 
ideas are pervasive, and the present crisis of 
Western European civilization, in the face of 
developments in the East, brings the question 
near to us, as Pacific representatives of that 
civilization. 

The Roman tradition which influenced 
Europe was exemplified in the peace and order 
of the Early Empire, with the material comfort 
and prosperity which it encouraged; its high 
point was the Antonine Age. If it then declined, 
it recovered again to inspire Diocletian and 
Constantine, in different circumstances, and to 
pass on its legacy to European civilization. 

♦ D. E. Thomas, D.Se., Geological Survey of 
Victoria. 

t Gilbert Archey, O.B.B., D.Sc., F.Z.S., P.R.S.N.Z., 
Auckland Museum, Auckland. 

tA. H. McDonald, M.A., Ph.D., L.L.D., Professor 
of Ancient History in the University of Sydney. 


This Roman tradition was given practical 
form by Augustus, with the administrative 
system he established, and took on an appeal 
through the writings of Vergil and Livy. But 
they had to recall an early tradition which 
had been lost in the last disturbed century of 
the Republic. Cicero had defined it, putting 
into words the previous policy of Scipio 
Aemilianus, who faced the breakdown of the 
old order. This policy comprised unity within 
Rome and co-operation with Italy — a policy of 
balance. It was helped by Stoic influence. 

The old Roman tradition rested on sound 
leadership by the great senatorial families, 
supported by the people. This unity was due 
to close social interdependence, as between 
patrons and clients, marked by fides, the strict 
observance of mutual obligations Religion 
strengthened these bonds and, It.essing the 
need for harmony between gods and men, 
induced the scrupulous attention to political 
and social relations which permitted develop- 
ment of the standard regulations of law. 

This Roman tradition broke down when the 
conquests it made possible brought economic 
and social changes and the corruption of men 
by the power they gained. But the Romans 
had risen to their opportunities and, even in 
their latei- strife, did not forget the foundations 
of their greatness. 

So the Roman tradition revived, when cir- 
cumstances made this possible, and declined 
again only when circumstances once more 
changed. It passed on an influence which 
became effective wherever circumstances again 
allowed this possibility. 

The ancient conditions were different from 
ours, but the principles of sound policy and 
administration remain the same. British policy 
picked up the Roman tradition, and as far as 
administration is still important, and w^e have 
a share in it, it is worth while historians 
gaining such a perspective as this and applying 
it duly in theii’ study of modern problems. 


Section F: Anthropology 

A New Outlook on Physical Anthropology 

A. A. Abbie* 

Section H: Engineering and Architecture 

Town and Country Planning in Australia 
Today: The Significance of Recent 
Developments 

Denis WinstonI 

Unfortunately it is still necessary to explain 
the meaning of this subject of Town and 
Country Planning. Although the expressions 
‘Town Planning’, ‘Town and Country Planning*, 

* A. A. Abbie, M.D., B.S., D.Sc., Ph.D., Professor 
of Anatomy in the University of Adelaide. 

t Denis Winston, M.A., P.R.I.B.A., M.T.P.I., Pro- 
fessor of Towm and Country Planning in the 
University of Sydney. 
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and today ‘Regional Planning’, have been more 
and more commonly used since the beginning 
of the century, their meaning is still popularly 
misunderstood and a limited definition in con- 
nexion with amenities, and what is often 
described as ‘city beautification’, is usually 
given to this subject. This misconception prob- 
ably arises from the fact that the modern 
revival of town planning occurred at a time of 
maximum ugliness in city building and develop- 
ment. 

This ugliness was merely the surface expres- 
sion of more important social and economic 
evils, but the ugliness was more evident and 
less a matter for controversy; to attack it by 
means of tree planting and the provision of 
children’s playgrounds was comparatively easy 
at a time when it would have been Impossible 
to move against the real seat of the trouble. 
Yet the accumulating effects of congestion in 
the city and drift from the land, of wasted 
resources and spoiled assets, can no longer be 
obscured by flowers in the parks or statuary in 
the streets, and today the planner’s concern is 
with the more fundamental matters of indus- 
trial location, land utilization and development, 
and the provision of essential services. 

The interdependence of town and country, of 
the city and the hinterland which supports it, 
has been brought home through recent efforts 
at decentralization, when the question im- 
mediately arises: Decentralization to where? 
Particularly in the newer lands such as Aus- 
tralia ‘country’ or, more appropriately, ‘regional’ 
planning is seen to be a necessary preliminary 
to city planning. We are becoming more and 
more conscious of what has been described as 
‘the seamless web' of cause and effect, of influ- 
ence and reaction, which links any one problem 
with wider and wider issues. This is the con- 
ception expressed by the word ‘ecological’ in the 
biological and social sciences. 

The activities of the town and country planner 
impinge directly on the fields of economics and 
politics. This is through no wish of the planner 
himself, whose interest is in the physical 
arrangement of buildings and utilities, of land 
and landscape; he would like nothing better 
than to be given a clear programme to work to, 
to be told exactly how many and what kinds of 
factories to provide for, how many people to 
house in what kind of dwellings, and how many 
motor cars to accommodate on roads between 
given points. In practice, however, little of 
this information is forthcoming and the planner 
finds himself to be the only person who has 
given thought, however inadequate, to the over- 
all problems involved : these problems are often 
of a political kind which the community is 
unprepared to face. 

In another sense it can fairly be claimed that 
physical planning, which means the improve- 
ment of our natural and artificial environment, 
is non-political in character. The fair sharing 
^of the wealth of the community and the achieve- 


ment of higher standards of well-being at all 
levels of society is a plank in the plat- 
forms of all political parties. In this sense 
therefore the elimination of the slum, and the 
provision of adequate areas of open space for 
healthy recreation, is a policy ^ agreed by all; 
as is also the proper conservation and develop- 
ment of national resources of all kinds. 

We are in fact living in an economy which is 
very largely a planned one, the real planning 
instruments being those governmental agencies 
which control prices and credits, which make 
currency decisions and decisions regarding 
import duties and tariffs; which allocate grants 
for capital works, or control the supply of 
essential materials. There is no lack of plan- 
ning therefore; the question is how can these 
policy decisions — which directly or indirectly 
govern the numbers and kinds of factories, 
roads, railways, power stations, and so on, to 
be built, and the kind and acreage of crops to 
be sown — be so directed and co-ordinated as to 
result in finer cities and richer countryside. 

Our technical knowledge and skill is far 
ahead of our social, economic and political skill. 
We can make good plans but we have not yet 
learned the administrative art of carrying them 
into effect. In all large-scale administrative 
tasks the central problem is the problem of the 
pioper devolution of responsibility. Planning 
must function well at all levels, from 
national to local, if it is to be successful, 
and the rate of progress will be that 
of the weakest member in the chain of 
authority. The present disorder in our cities 
and towns, and the conditions in rural areas 
which make most people long to leave them, is 
symptomatic of our failure to solve the broader 
issues of politics and administration; the 
improvement of these conditions, and the 
putting into effect of the remedies which have 
now been fully worked out by planners in many 
different parts of the world, awaits a further 
advance in the art of government. 


kSection K : Agriculturk and Forestry 

Subterranean Clover in the Agricultural 
Development of Western Australia 

E. J. Underwood* 

Twenty years ago the total area of sown 
pasture in Western Australia was barely 25,000 
acres. At the present time the area is about 
2,500,000 acres. This area is being rapidly 
extended, particularly on tlie light soils of the 
south and south-east where extensive post-war 
land settlement is taking place, and on the 
‘sand-plain’ soils of the more favoured parts of 
the wheat-belt, hitherto regarded as of little 
agricultural value. Over a high proportion of 
this huge area subterranean clover is the 
dominant pasture species. It is apparent there- 
fore that subterranean clover is a plant of 

* E. J. Underwood, Ph.D. (Cantab.), B.Sc.Agrlc., 
Professor of Agriculture and Director, Institute of 
Agriculture, In the University of Western Australia. 
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major importance in the agricultural develop- 
ment of Western Australia and that it is extra- 
ordinarily suited to the soil and climatic con- 
ditions of the South-Western Agricultural 
Region of the Australian continent. This 
Region has an area of about 65,000,000 acres, 
only one-quarter of which has so far been 
cleared for cropping or sown pastures. It 
seems likely that subterranean clover will play 
a vital role in the development of much of the 
remaining 40,000,000 to 60,000,000 acres. 

The South-Western Agricultural Region was 
remarkably free from indigenous ground flora 
suitable for grazing, although, by the beginning 
of the century, a range of poor annual grasses, 
clovers and ‘composites*, accidentally introduced 
from southern Europe and South Africa, had 
become established. These were unproductive, 
of relatively low nutritive value, and did not 
respond markedly to superphosphate. Sub- 
terranean clover of the ‘Mt. Barker* strain was 
introduced to the State from South Australia 
by several farmers in 1907 and 1908. By 1914 
the plant had become recognized as an out- 
standing pasture species and within ten years 
had become the principal pasture plant of the 
wetter parts of the Region. The next great 
step forward came with the ‘discovery’ by Mr. 
P. D. Forrest of the much-earlier-maturing 
‘Dwalganup’ strain on his property at Boyup 
Brook. He recognized its immense possibilities 
for the lighter-rainfall areas of the Region and 
developed cheap and practicable methods of 
harvesting the seed. From that time ‘Dwal- 
ganup’ subterranean clover has been sown over 
rapidly increasing areas. At the present time 
a striking feature of this development is its 
extension into areas with an annual rainfall 
well below the levels previously considered 
limiting. On present evidence it appears that 
the outer limits for the successful establish- 
ment and maintenance of Dwalganup’-strain 
subterranean clover pastures coincide roughly 
with the 14-inch isohyet; but only, at or near 
these limits, on the lighter-textured soils. 
Attempts to produce new strains, adapted to 
even lower rainfall limits, are being made by 
A. J. Millington of the Institute of Agriculture 
of the University of Western Australia as part 
of an extensive pasture legume breeding pro- 
gramme. 

The development of subterranc^an clover pas- 
tures has resulted in a marked improvement in 
stock-carrying capacity and in the nutritive 
value of the herbage. Improvement in soil 
fertility, particularly in the nitrogen and 
organic matter status of the soils, has been 
followed by striking increases in cereal crop 
yields on such soils and in the ‘quality* of the 
grain. Soil erosion has also been arrested on 
many farms following the development of 
clover pastures. 

The extraordinary suitability of subterranean 
clover to the Region and the consequent 
development of extensive areas of pastures 
dominated by this species, has resulted in the 


occurrence of a number of serious problems. 
Disturbances in the breeding performance of 
ewes and severe infestation with the Red- 
Legged Earth Mite (Halotydens destructor) 
and the Lucerne Flea or Clover Springtail 
(Smithorus virides L.) are the most important 
of these problems. Intensive investigation has 
been proceeding for a number of years and has 
already yielded very promising results for their 
control. 

Section L: Veterinary Science 

Cyclic Changes in Spermatogenesis in Rams 

R. M. C. Gunn* 

Section M: Botany 

Viruses and Physiology of the Hpst Plant 

B. J. GlUEVEt 

Section .Y ; Pn ysiolchjy' 

Extravascular Protein and Lymphatics 

F. C. CoURTICEt 


Section O: Piiarmac ectk'al Science 

Modem Pharmacology and its Influence 
on Medicine and Pharmacy 

R. H. ThorpII 

The early years of the twentieth century will 
always be remembered as marking the death of 
empirical therapeutics and the change from the 
use of drugs which ‘do no harm’ to those which 
‘do some good’. 

Phainiacology in the modern sense dates 
back to the middle of the nineteenth century 
when the work of Magendie had shown that a 
rational basis for the action of drugs on the 
body must be forthcoming, and T. R. Fraser had 
started in motion the avalanche of research on 
chemical constitution and pharmacological 
action with his studies on the antagonisms of 
atropine and physostigmine. 

By the first decade of the present century 
pharmacology had been made the subject of 
full chairs in several of the great universities, 
notably those of Edinburgh and London, and 
the literature was beginning to take a clearly 
defined form. Glancing through early records 
we’ find that in 1912 the physiological assay of 
drugs was ‘brought prominently to the atten- 
tion of the third-year class’ in the Philadelphia 
College of Pharmacy, ‘and for the first time in 
the history of the College the subject has been 
demonstrated on living animals’. 

• n. M. C. Gunn. D.V.Sc., B.Sc.Agr., M.R.C.V.S., 
Professor of Veterinary Science in the University 
of Sydney. 

t B. J. Grieve, M.Sc., Ph.D., D.I.C., University 
of Western Au.strwlia. 

t F. C. Courtice, M.A., D.Sc., D.Phil., L.R.C.P., 
M.K.C.S., Director of the Kanematsu Institute, 
Sydney, 

II R. H. Thorp, B.Sc., Ph.D., Professor of Pharma- 
cology in the University of Sydney. 
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For the young science of pharmacology there 
was an enormous virgin field to plough: all the 
plant drugs needed to be examined, the great 
number of impotent nostrums to be sorted from 
those which could be shown to have a rational 
basis, and the chemotherapeutic substances had 
yet largely to be synthesized and evaluated. 

The research was at first wildly random and 
incoordinate but the boundaries of the field 
were thus explored. The pharmacological 
evaluation of established drugs was the prin- 
cipal aspect of this early work, but the coming 
of the vitamins and hormones tended somewhat 
to distract attention from these studies and to 
urge upon the pharmacologist the need for more 
accurate quantitative methods and the intro- 
duction of the methods of biological assay 
which form an integral part of pharmaceutical 
manufacture today. 

The discoveries in chemotherapy shifted the 
emphasis from gross and general studies to the 
investigation of the chain of chemical reactions 
in the living cell. The studies of Loewi and 
Navratil on the inhibition of choline esterase 
by physostigmine in 1926 made the basis of 
enzymic interference clearly important in con- 
sideration of drug action, and today this 
approach is still the one of primary importance. 

The new science welcomed to its following 
scientists trained in diverse fields, and the 
pharmaceutical industry became aware of the 
great prestige and renown which the develop- 
ment of new drugs might bring. Comparatively 
small firms, previously making simple symp- 
tomatic remedies, followed the larger companies 
by employing at least one pharmacologist; and 
from a small beginning in 1932 the British 
Pharmacological Society gr ew until its member- 
ship totalled over a hundred in 1945. 

Model’ll pharmacology has had very striking 
effects upon medicine and medical education. 
No longer are experience and reputation the 
sole criteria for the selection of a therapeutic 
agent. The medical man, with pharmacology an 
integral part of his training, seeks scientific 
evidence and a rational basis for the use of a 
different drug. 

The pharmacist is daily made aware of the 
progress in pharmacological research, and can- 
not escape the need for knowledge of the mode 
of action of drugs and the methods which are 
available to test and control them. It has been 
said that modern pharmacology is taking from 
the pharmacist much of the art which has been 
his right through the centuries; but again only 
pharmacology can give him that understanding 
of the scientific basis of modern medical 
research which will fit him for the role of an 
expert in drugs which must be his in the future. 

The pharmacist, far from losing his identity, 
has a very great part to play, since he can 
share with the synthetic chemist and the phar- 
macologist the development of new therapeutic 
substances. With his specialized knowledge of 


the art of compounding drugs, better prepara- 
tions can be made, the method of administra- 
tion modified, and the duration of action of 
many drugs increased. To do this, however, 
a knowledge of more than the chemistry of the 
substance is surely desirable and the general 
principles of pharmacology assume an impor- 
tance previously unsuspected. 


Section P : Geography 

The Mapping of Australia 

L. Fitzgerald* 

A broad interpretation of the term ‘mapping’ 
would include every operation from survey in 
the field to the ultimate publication of the map. 
The map itself might delineate topography, 
geology, vegetation, boundaries of property, or 
a scheme of regional development. When map- 
ping is associated with a continent the size 
of Australia, it conjures up a task of such 
magnitude that one is inclined to think of its 
completion or even substantial progress in 
terms of the very distant future. This leads 
to an unfortunate resignation to tolerate a 
state of affairs under which developmental plan- 
ning so frequently proceeds with Inadequate 
basic data. 

At the beginning of this century, the approach 
to the problem was not far removed from that 
of our intrepid explorers who faced the un- 
known with little else than stout hearts, horses, 
or camels, and who returned with narrow 
ribands of geographical data to supplement the 
otherwise blank spaces on our maps. Then 
followed the development of the modern motor 
vehicle and aircraft, which have practically 
eliminated distance and remoteness as adverse 
factors: then the aerial photograph, modern 
photogrammetric equipment, and radar for 
position determination have jointly revolu- 
tionized the technique of mapping. 

Examples are legion of projects ill-conceived 
in the past because of the absence of, or 
inability to produce, a basic topographical map 
when required. Such should not occur in the 
future. Planners who can obtain their infor- 
mation from an air photograph will appreciate 
the progress already made in this respect. One 
million square miles of our territory have 
already been photographed, and the balance with 
current potential could be completed in less than 
ten years. The air photograph, however, should 
rightly be regarded in its true perspective as 
a new instrument in the hands of the surveyor 
or engineer; it does not constitute a map, the 
production of which still remains a laborious 
and time-consuming task. 

It can reasonably be stated that the technical 
approach to mapping can be adequately 
mastered. The problem is to assess the re^ 

• Colonel L. Fitzgerald, O.B.E,, Director of 
Survey. Army Headquarters, 
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ZOOLOGY. 

Hon. Abstractor : A. Musgrave. 


15707. Tescht J. J. Heteropoda. Dana Report 
No. 34, 1949, 1-53, 44 tfs., 5 pis. — Species from 
Australian seas referred to in this paper are as 
follows : Protatlanfa souleyii (E. A. Smith) ; 
Atlanta turriculata d’Orbigny ; Carinaria galea 
Benson ; C. cristata (Linn.) ; Pterosoma planum 
Lesson ; Cardiapoda placenta (Lesson) ; C. richardi 
Vayssiere ; Pteroirachea scutata Gegenbaur ; Firo- 
loida desmaresti Lesueur. 

15708. Thompson^ H. Pelagic Tunicates of 
Australia. (Issued by the Commonwealth Council 
for Scientific and Industrial Re.search, Australia.) 
8vo. Melbourne. Pp. 190. pis. 1-75, tfs. 1-19. 
Printed 1947; title-page added 1948 ; issued 1950. — 
Though devoted mainly to the taxonomic aspect 
of this group of Tunicata, nevertheless attention is 
paid to distribution and ecology. The species are 
described and figured, the original authors’ diagnoses 
being supplied in many instances, together with 
illustrations. Additional data and figures of 
Australian forms are, however, introduced, to 
supplement the work of past students in the 
group. 

15709. Vaurie, C. A Revision of the Bird 
E'amily Dicrurida\ Bull. Anier. Mus. Nat. Hist., 
93. art 3, issued May 23, 1949, 199-342, tfs. 1-14, 
tab. 1-12. 

15710. Vcrvoortf W. Exotic Hy droids in the 
Collections of the Rijksmuseum Van Natuurlijke 
Historic and the Zoological Museum at Amsterdam. 
Zool. Meded., Leiden, xxvi, 1946, 289-351, tfs. 1-10. 

15711. Webber, L. C. The Ground Parrot in 
Habitat and Captivity. Pezoporus wallicus. Avicult. 
Mag., liv (2), March- April, 1948, 41-45, pi. 

15712. Webster, H* O* Field Notes on Malurus 
elegans, the Red-winged Wren of Western Australia. 
Emu, xlvii (4), March, 1948, 287-290, pis. 19-20. 

15713. White, S* R, The Breeding of Crimson 
Chats in the Morawa District in 1949. W. Aust. 
Nat., ii (3), Jan. 24. 1950, 49-54, col. pl.^Ephthi^ 
anura tricolor. 

15714. Whitley, G, P. The Handfish. Aust. 
Mus. Mag., ix (1'2), July-Sept. (Sept. 30= Dec. 2, 
1949), 398-403, illustr. — Deals with the fishes of 


the family Brachionichthyida* and dCvScribes and 
figures the three .species recorded from Australian 
waters. Notes on evolution. 

15715. Whitley, G. P. Studies in Ichthyology. 
No. 14. Rec. Aust. Mus., xxii (3), Jan. 27, 1950, 
234 245, tfs. 1-5, pi. xvii.—Odontaspis herbsti 
sp.n. Three miles north of Gabo Is., N.S.W. 
Pisodonophis cancrivorus (Richardson), holotype 
figured. Darwin. N.T. Yozia compitalis sp.n. 
Pyrmont, Sydney. Hisiiogamphelus briggsii orce 
.subsp.n. Thompson's Ray, Coogee, N.S.W. Quiris 
g.n. Orthotype, 0. stramineus sp.n. Katherine 
River, N.T. Scervius milii (Bory). Shark's Bay, 
W.A. Pomadasys (PrisHpomus) auritus (Cuv. and 
Val.). Newcastle Harbour, N.S.W. Toxotes 
dorsalis sp.n. Flinders River, near Hughenden and 
Richmond, Q. T. ulysses sp.n. Townsville, Q. 
Protoxotes g.n. Orthotype, P. lorentzi (Weber). 
Yam Ck., N.T. (New record.) 

15716. Whitley, G* P. Fauna. Mammals. 
Australian Fisheries, 1950, pp. 42-44. 

15717, Whitley, G. P. Development of a Port 
Jackson Shark. Proc. R. Zool. Soc. .V.S.IF., 
1948—49 (May, 1950), 28. — Molochophrys galeatus 
(Gunther), Crested Port Jackson Shark. 

15718. Whitley, G* P. Some Rare Australian 
Fishes. Proc. R. Zool. Soc. A'. SMC., 1948-49 
(May, 1950), 32-34, tfs. 1-5.-— Flounder. .Arnoglossus 
aspilos prcFieritus subsp.n. W.A. : between Cape 
Jaubert and Wallal ; N.T. : off Darwin. The 
Exquisite Goby, Favonigohius exquisitus sp.n. 
N.S.W'. : Toukley and Narrabeen. Surgeon Fish, 
Burobulla maculata (Ogilby, 1887). N.S.W’. : 

Lord Howe Is. Leather Jacket. Tantalisor pauci- 
radiatus Whitley, 1947, W..\. Squirrel Fish, 
Holotrachys major spn. N.S.W'ales. 

15719. Whitley, G. P. New Fish Names. 
Proc. R. Zool. Soc. N.S.W., 1948-49 (May, 1950), 
44. — Nineteen new generic names are proposed for 
preoccupied names listed in Neave's Nomenclator 
Zoologicus. 

15720. Whitley, G. P« Butterfly Cod. Aust. 
Mus. Mag., X (2), March 31 ( = 4 July, 1950). 
41-46, illustr. — Popular account. Scorpienida* : 
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Butterfly Cod, Pterois volitans ; P, (Macrochirus) 
miles, the Saw-cheeked Lionfish ; P. radiatus 
from Rarotonga. The Fan Dancer or Dwarf 
Lionfish, Brachirus zebra ; Turkey Fish, B. koenigii, 
from Honolulu. The others are known from 
Australia. 

16721. Whitley^ G. P. A New Shark from 
North-Western Australia. W. Aust. Nat., ii (6), 
July 7, 1960, 100-106, tfs. 1-2.— A new variety of 
whaler shark, here called Tilston's Shark, 
Galeolamna pleuroicBnis tilstoni, is described and 
figured. It was captured at the Van Cloon Reef, 
Joseph Bonaparte Gulf, W.A., and named in honour 
of Assistant Surgeon Tilston, naturalist at the 
old-time settlement of Port Essington, N.T. 

15722. Woodt E. J* Ferguson. Investigations 
on Underwater Fouling. I. The Role of Bacteria 


in the Early Stages of Fouling. Aust. J. Marine 
and Freshwater Res., Melbourne, i (I), April, 1960, 
85-91. — The author here commences an investiga- 
tion of the biological factors involved in under-water 
fouling. It is shown that algal spores, diatoms 
and, to a smaller extent, bacteria, are concerned 
in initiating primary organic film formation on glass 
slides immersed in the sea at stations on the coast 
of N.S.W. near Sydney. 

16723. Wood Jones, F. The Study of a. 
Generalized Marsupial (Dasycercus cristicauda 
Krefft). Trans. Zool. Soc. Lond., xxvi (6), Nov., 
1949, 409-601, pis. i-ii, tfs. 1-99.— Deals with the 
taxonomy and external characters, habits, life- 
history and ecology, as well as the osteology and 
anatomical features. 


PALEONTOLOGY. 

Hon. Abstractor : H. O. Fletcher. 


16724. Cotton, Bernard C. Pleistocene Land 
and Freshwater Shells from South Australia. 
Rec. South Austr. Mus., ix (3), 1950, 352. 

15725. Crespin, Irene. Australian Tertiary 
Microfaunas and their Relationships to Assemblages 
Elsewhere in the Pacific Region. J. Pal., xxiv (4), 
1950, 421-429. — Marine Tertiary rocks in Australia 
are confined chiefly to narrow strips along the 
western and southern coasts of the mainland and 
the north coast of Tasmania. Differences in 
sedimentation and foraminiferal assemblages suggest 
that they were laid down in two major sedimentary 
provinces here designated the Austral-Indo-Pacific 
province and the Bass Strait province. The 
foraminiferal assemblages in each province are 
discussed and correlations with other areas in the 
Indo- Pacific region and New Zealand are suggested. 

16726. Lawson, Paul H* A Reconstruction of 
the Kangaroo Island Emu {Dromaius diem eni anus). 
Rec. South Austr. Mus., ix (3), 1950, 309-312. 


15727. Maxwell, W. G. H. An Upper Devonian 
Brachiopod {Cyrtospirifer reidi sp. nov.). Univ. 
of Q'land Papers, hi (12), 1950, 3-8. — A species of 
the genus Cyrtospirifer, collected from beds in the 
south-south- west of the Mount Morgan district, 
is described and named, and the age of the beds is 
determined as Upper Devonian. 

15728. Stubblefield, C. J. Dimasiocephalus 
Stubblefield, 1950, a Synonym of Carolinites 
Kobayashi, 1940. Ann. Mag. Nat. Hist., hi (29), 
Ser. 12, 1950, 451-452. — The new genus Dimasto- 
cephalus described from the early Ordovician of 
Co. Galway, Eire, is now recognized as a synonym 
of the genus Carolinites described from Lower 
Ordovician rocks at ('aroline Creek, northern 
Tasmania. 

15729. Wright, C. W. Comment on Proposal to 
Substitute l^rosopon for Ornament. ]. Pal., 
xxiv (4), 1950, 497. 


GEOLOGY. 

Hon. Abstractor : R. O. Chalmers. 


15730. Andrews, P. B. A Contribution to the 
Stratigraphy and Physiography of the Gloucester 
District. Proc. Roy. Soc. N.S.W., Ixxxiii, 1, 1949, 
1-7. — New aspects of the stratigraphy and physio- 
graphy of the Gloucester-Stratford district are 
presented. The important Carboniferous sequence 
of the western side of the Stroud-Gloucester trough 
is not found on the eastern side. 

16731. Bannister, F. A,, and Horne, J. E. T. 

A Radio-active Mineral from Mozambique Related 
to Davidite. Min. Mag., xxix, 1950, 101-112. — > 
In 1947 this black, opaque, radio-active mineral 
was discovered. Rough crystals have been found 
sometimes of considerable size (one crystal fragment 
weighed 22 pounds) and it is trigonal. Although 
davidite from Olary, South Australia, does not 
resemble it crystallographically, it corresponds 
very closely in chemical, physical and optical 
prop^^ies. A complete analysis has been carried 
out on carefully selected material and a provisional 
formula derived. Specimens from both localities 


are metamict, but X-ray investigation shows that 
they can be recrystallized by powdering and then 
heating to a high temperature for several hours. 
A re-examination of .sefstromite, a supposed 
vanadiferous variety of ilmenite occurring with 
davidite at Olary, South Australia, shows it to be 
a mixture of one or more metamict minerals, not, 
however, davidite itself, with rutile and ilmenite. 

15732. Browne, W. R. Metallogenetic Epochs 
and Ore Regions in the Commonwealth of Australia. 
Proc. Roy. Soc. Kf.S.W., Ixxxiii, 2, 1949, 96-113.— 
In this, the Clarke Memorial Lecture given to the 
Royal Society of New South Wales, the author deals 
with the metallogenetic epochs of the Common- 
wealth, chiefly those connected with plu tonic 
intrusions together with the principal ore deposits 
thought to belong to them. Attention is drawn to 
some curious features in the time- as well as the 
space-distribution of the ores. The gradual east- 
ward migration of the loci of primary ore deposition 
from Middle Palaeozoic to the close of Mesozoic 
time is shown. 
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15733. Browne^ W. R* Some Thoughts on the 
Division of the Geological Record in the Common- 
wealth of Australia. Presidential Address, 
Section C — Geology. Aust. and N.Z. Assoc. 
Adv. Sci., xxvii, Hobart, 1949, 35-46. — The chief 
tectonic epochs in the Australian record are dealt 
with and correlated with extra-Australian epochs. 
The stratigraphic record is given in light of the 
latest knowledge and particular attention is paid 
to those boundaries of our major stratigraphical 
divisions that are in dispute, particularly that 
between the Carboniferous and the Permian. 

16734. Bryant W. H. The Geological Approach 
to the Study of Soils. Presidential Address, 
Section C — Geology. Aust. and N.Z. Assoc. 
Adv. Sci., Adelaide, xxv, 1946, 52-70. — Study of 
soils .should form part of our geological discipline. 
A knowledge of pedology gives to the geologist 
an additional and important field method of 
geological mapping and a powerful aid in the 
unravelling of many geological problems, particu- 
larly those of palflROclimatology and geomorphology. 

15736. Crohnt P* W. The Geology, Petrology 
and Physiography of the Omeo District, North- 
Eastern Victoria. Proc. Roy. Soc. Viet., Ixii, 1, 
1950, 1-70. — The bed-rock of the area consists of 
schists and gneisses forming part of the metamorphic 
belt of north-eastern Victoria. Increase in meta- 
morphic grade is noted as gneissic intrusions are 
approached. Younger sediments of Devonian age 
occur, and in late Devonian time there occurred 
intrusions of granite, diorite and basic types. 
Tertiary basalts and phonolites are recorded 
and the known mineral resources of the area are 
classified. 

15736. Edwards, A. B. The Petrology of the 
Cainozoic Basaltic Koc-ks of Tasmania. Proc. 
Roy'. Soc. Viet., Ixii, I, 1950, 97-120. — More than 
300 specimens collected on traverses of the major 
and minor basaltic areas in Tasmania have been 
examined and classified. The detailed petrology 
is described and 1 1 new analyses pre.sented. It 
appears, on petrological grounds alone, that in 
Tasmania either there were, as in Victoria, two 
major periods of volcanicity or else that con- 
temporaneous extrusions developed from tw'^o or 
more coexistent basaltic magmas. The .second 
alternative is favoured. 

15737. Fairbridge, R. W, Notes on the Geo- 
morphology of the Pelsart Group of the Houtman's 
Abrolhos Islands. /. Rov. Soc. IV. A., xxxiii, 
1946-7, 1-43. 

15738. Fairbridge, R* W. The Geology and 
Geomorphology of Point Peron, Western Australia. 
J. Roy. Soc. W.A., xxxiv, 1947-8, 35-72. -The 
area described is made up entirely of Pleistocene 
and Recent sediments, the oldest rock type being 
the Pleistocene calcareous eolianite, the Coastal 
Limestone. The pre.sent limestone shore is bevelled 
by broad marine platforms forming at low water 
level today. 

15739. Fairbridge, R. W*, and Teichert, C. 

The Low Isles of the Great Barrier Reef ; A New 
Analysis. Geog. J., cxi, 1-3, 1948, 67-88. — The 
physiography of Low Isles has been systematically 


compared with a span of 17 years, 1928-1945. 
The shape has been maintained, the growrth rate 
being almost unnoticeably slow. The development 
and disposition of ramparts and the factors con- 
trolling them are discussed. 

15740. Fairbridge, R. W. Recent Advances in 
Eu static Research. Report of Committee for 
Investigation and Correlation of Eustatic Changes 
in Sea-Level. Aust. and N.Z. Assoc. Adv. Sci., 
xxvii, Hobart, 1949, 181-184. — An account is 

given of recent research on the subject in Australia 
and adjacent regions and overseas also. 

15741. Geological Reports, 1 939-1945. Geological 
Survey, Mines Department, N.S.W. — These are 
the reports that normally would have appeared 
each year in the Annual Reports of the Mines 
Department. These Annual Reports have not 
yet been published, and the geological reports 
have been brought out as a single volume. They 
comprise reports on mineral deposits, coal resources, 
selection of dam sites, l)lue metal quarries and 
water resources. 

15742. Gill, E. D. Geology of IHcnic Point, 
Port Phillip Bay, Victoria. Proc. Roy. Soc. Viet., 
Ixii, 1, 19.50, 121-127. — Evidence for an emerged 
shore platform and an emerged shell bed or emerged 
beach at Picnic Point is de.scribed. Lists of shells 
from the emerged beach deposits are given. 

15743. Hills, C. Loftus, and Carey, S. W 

Geology and Mineral Industry Handbook for 
Tasmania. Au.<;t. and N.Z. Assoc. Adv. Sci., 1949, 
21-44. — An account of the geological history and 
the economic geology of Tasmania is given. 

15744. Hills, E. S. Tectonic Patterns in th 
Earth’s Crust. Presidential Address, Section P — 
Geography and Oceanography. Aust. and N.Z. 
Assoc. Adv. Sci., I^erth, xxvi, 1947, 290-302. 

15745. Jutson, J. T. On the Terminology and 
Classification of some Shore Platforms. Proc. Rov- 
Soc. Viet., Ixii, 1, 1950, 71-78.— The pre.sent 

terminology of the two main shore platforms (the 
high-level horizontal one or group, and the low- 
level sloping one) is criticized as incorrect or 
inadequate. A new' terminology and cla.ssification 
of the various forms of platforms as at pre.sent 
known are suggested for consideration and dis- 
cussion. 

15746. King, L. The Cyclic Land-Surfaces of 
Australia. A Geomorphological Summary. Proc. 
Roy. Soc. Viet., Ixii, 1, 1950, 79-95. — The recent 
establishment of geological ages for the various 
cyclic land-surfaces of Africa, by the author, and 
the possibility that land-surfaces of comparable 
age and development might be found in other 
parts of the world, have prompted this enquiry 
into the landscape history of Australia. 

15747. Miles, K. R. The Geology of the South 
Para Dam Project. Gcol. Sur. S.A., Bull. No. 24. 
1950, pp. 66. — The dam site is 30 miles north-east 
of Adelaide. A description of the geology of the 
area is given, which is underlain partly by rocks of 
the older pre-Cambrian Baros.sa Series and partly 
by rocks of the Proterozoic Adelaide Series. 
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16748. NoakeSt L* C* A Geological Recon- 
naissance of the Katherine-Darwin Region, Northern 
Territory, with Notes on the Mineral Deposits. 
But. Min. Res. Bull. No. 16, 1949, pp. 63.-— 
The area covered by this geological reconnaissance 
is approximately 27,000 square miles north and 
west of Katherine. Sedimentary rocks consist of 
folded Lower Proterozoic sediments overlain by 
arenaceous Upper Proterozoic sediments and Lower 
Cambrian sandstones and limestones. The greater 
part of the region remained a land mass until fresh- 
water sediments were deposited in late Jurassic 
or early Cretaceous time, followed by marine 
sediments of Lower Cretaceous age. Igneous rocks 
are of Lower Proterozoic age and include amphi- 
bolites and granites. The evolution of the 
topography is discussed. 

16749. Norrish, K. An X-ray Study of West 
Australian Beryl. J. Roy. Soc. W.A., xxxiv, 1947-8, 
1 ^ 10 . — Xhe Laue, the single crystal rotation and 
the powder methods of X-ray analysis were used to 
study a crystal of Western Australian beryl. 
The results obtained are in agreement with the 
other published data on beryl. 

15760. RaggatL H. G* Depletion of Mineral 
Resources — A Challenge to Geology and Geo- 
physics. Presidential Address. Section C — Geology. 
Aust. and N.Z. Assoc. Adv. Sci., Perth, xxvi, 
1947, 109-133. 

16761. RaggatL G* Stratigraphic Nomen- 
clature. Aust. J. Sci., xii, 5, 1960. 170-173.-— 
An Australian Code of Stratigraphic Nomenclature 
is published. This has been drawn up by the 
Standing Committee on Stratigrapliic Nomen- 
clature set up at the Perth (1947) meeting of the 


Australian and New Zealand Association for the 
Advancement of Science. 

16762. Reports from Committees of Section C — 
Geology. Aust. and N.Z. Assoc. Adv. Sci., Adelaide, 
XXV, 1946, 346-387. — These reports are particularly 
comprehensive, since they cover the entire period 
since the A.N.Z.A.A.S. meeting at Canberra in 
1939. Reports were furnished by the Glacial 
Phenomena Committee, the Committee on Cor- 
relation of Late Palaeozoic Rocks in Australia^ the 
Metamorphism and Assimilation Committee, Cor- 
relation of Tertiary Rocks of Australia and New 
Zealand Committee and the Committee for Research 
on Igneous Rocks. 

16763. Report from Section P — Geography and 
Oceanography. Structural and Land Forms of 
Australia and New Zealand. Aust. and N.Z. 
Assoc. Adv. Sci., Adelaide, xxv, 1946, 396-420. . 

16764. Terrill, S. E. Notes on Laterite in the 
Darling Range near Perth, Western Australia. 
/. Roy. Soc. IV. A., xxxiv, 1947-8, 105-113.— The 
parent rock is quartz dolerite and the fact that the 
laterite has developed virtually without disturbance 
of the alumina-ferric oxide ratio is taken as affording 
evidence of a process of elimination of other 
constituents by solution. 

15765. Walkom, A. B. Gondwanaland : A 
Problem of Palajogeography. Presidential Address. 
Aust. and N.Z., Assoc. Adv. Sci., xxvii, Hobart, 
1949, 1-13. — An account was given of four 

hypotheses put forward to explain the distribution 
of continental land masses in Upper Palasozoic 
time, and it seems that the most acceptable is that 
postulating continental lands much as today but 
joined latitudinally from time to time by isthmian 
inks. 


PAL/EONTOLOGY. 

Hon. Abstractor : H. O. Fletcher. 


16766. Crespin, Irene. Some Tertiary Pele- 
cypoda from the Lakes Entrance Oil Shaft, 
Gippsland, Victoria. Roy. Soc. Viet., lx (n.s.), 1960, 
149-166. — Four new species and six well-known 
but rarely figured species of pelecypoda are described 
from the Kalimnan, Balcombian and Janjukian 
deposits in the Lakes Entrance shaft. 

15767. Gill, Edmund. A Study of the 
Palaiozoic Genus Hercynella with Description of 
Three Species from the Yeringian (Lower Devonian) 
of Victoria. Roy. Soc. Viet., lix (2) (n.s.), 1960, 
80-92. — Hercynella is a primitive gastropod which 
has previously been classified as a pulmonate. 
Evidence is put forward which suggests that it is a 
normal marine gastropod and not a pulmonate. 
This evidence deals with its analogies with other 
fossil forms, its ecology, and the paleontological 
history of pulmonates. Three species, including 
two new ones, are described. 

16758. Gill, Edmund. The Biological Sig- 
nificance of Exoskeletal Structures in the Paleozoic 
Brachiopod Genus Choneies. Proc. Roy. Soc. Viet., 


lx (n.s.), 1950, 45-66. .\n attempt is made to 

interpret the functions of the various exoskeletal 
structures in Choneies by a study of their form, 
their relationship to other structures, and their 
homologues in extinct brachiopods. Attention has 
been paid especially to the spines on the ventral 
valve, which are characteristic of the genus. 
Something of their ecplogy is inferred from their 
fossil occurrence. Finally, an attempt is made to 
estimate the phylogenetic significance of the facts 
and interpretations in this study. 

16769. Gill, Edmund. Palaeontology and 
Paleeoecology of Eldon Group. Papers and Proc. 
Roy. Soc. tas., 1949, 232-268. 

15760. Gill, Edmund. Fossil Plants in Basalt 
at Maribyrnong, Victoria. Viet. Nat., Ixvii, 1960, 
123-129. 

15761. Gill, Edmund, and Baker, Alfred A. 

Fossil Plants in Basalt at Maribyrnong, Victoria. 
Viet. Naturalist, Ixvii, Oct., 1960, 128--129. — The 
age of the plants and basalts is probably either lower 
or (at latest) middle Pleistocene. 
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need for maps and to satisfy that requirement 
to the limit of our potential and economy. It 
requires a sound anticipation related to areas, 
types and timing, and an appreciation of the 
user’s interest. 

Basic topographical mapping is a public ser- 
vice, and as such should be a function of 
government; implemented not exclusively by 
any one department, but conceivably by many 
agencies, including the commercial mapping 
companies under contract. It is a form of 
insurance against bad development and as it 
pays handsome and immediate dividends, 
should be entitled to its share of budgetary 
provisions. The map user could now rightly 
expect service and the quality and extent of 
that service will depend primarily with the 
efficacy of organization. 


Research Notes 

Alkaloid Production in Plants and its 
Significance to Pharmacology and 
Agriculture 

{Victim unication to the Medical Sciences Club 
of South Australia, Decemher 1950.) 

B. Horowitz 

Species containing alkaloids are widely dis- 
tributed throughout the plant world. Though 
related genera contain a similar type of alka- 
loids, the same alkaloid was found in quite 
unrelated families. While resting mature seed 
of Solanaceae contains no alkaloid, the latter 
appears at a very early stage of germination, 
increasing rapidly throughout the growing 
period, reaching its maximum about flowering 
time and decreasing slightly afterw^ards. The 
decreasing order of nicotine content in various 
parts of a plant is: leaf inesophyll, lateral 
roots, inflorescences, stalks and main loots. 
The xylein portion of the stalk contains more 
nicotine than the phloem, as through the former 
passes the upward movement of the alkaloid. 

The location of the organs in which alkaloids 
w'ere formed was. determined by the approach 
graft technique in which an alkaloid-producing 
plant and a non-alkaloidal one were combined 
in a graft, both scion or stock. This method, 
and also - similar grafts betw^een plants pro- 
ducing various alkaloids, have shown that the 
root is the organ in which alkaloids of a large 
number of Solanaceae are formed. The tran- 
spiration stream is the agency transporting the 
alkaloids from the roots through the xylem 
portion of the stalks to the leaves. Only ana- 
basine of Nicotiana glauca is produced both in 
the roots and the leaves, and nor-nicotine of 
some Nlcotianas is formed in the leaves only 
as a secondary product from the nicotine of the 
roots by means of a trans-methylation process. 
Feeding experiments on detached organs have 
shown that some amino-acids or sulphate of 
ammonia with sucrose act as precursors of 
certain alkaloids. 


Production of a high or low alkaloid content 
is determined by the variability and inheritance 
of this character. Of the environmental factors 
which increase the alkaloid content and yield, 
the following are discussed: 

arid or semi-arid climatic conditions with 
a moderate moisture supply; 

a heavy type of soil; 

nitrogenous nutrients in excesses and cul- 
tural methods like topping and de- 
suck e ring. 

An interspecific variability of the alkaloid 
content allows selection not only of the type 
with the highest or lowest alkaloid content, but 
also with predominance of a given alkaloid or 
with the most desired ratio of the various 
alkaloids. Inter- varietal and inter specific 
hybrids enable us also to incorporate some 
valuable agronomic characters in the cross. 
As inter specific hybrids are often sterile, arti- 
ficial induction of polyploidy, prefeiably by the 
colchicine technique, is used. While in Diihoisia 
spp. vegetative propagation permits a quick 
establishment, of an improved clone, this is a 
more lengthy procedure in generatlvely propa- 
gated Solanaceae like Nicotiana spp. In addition 
to producing for high alkaloid content and yield 
some aspects of producing for a decreased 
alkaloid content are illustrated in the pro- 
duction of a biological denicotinized tobacco, 
‘sweet’ lupin, free of alkaloids and on Ricinus. 
The possibility of introducing a number of 
‘poisonous’ plants into cultivation for human or 
animal consumption as a result of decreasing 
the amount of theii’ ‘poisonous’ element is 
being investigated. 

Development of the Resource* of Coral Atolls 

The South Pacific Commission has engaged 
Dr. L. R. Catala to carry out its project for 
improvement of resources on coral atolls. Dr. 
Catala has been released by the Institut Fran- 
qais d’Oceanie (Noumea) for six months for 
this work. He will be assisted by his wife. 
Their investigations will include a survey of 
the physical environment in the Gilbert and 
Ellice Islands, with a view to discovering ways 
of increasing the quantity and variety of sub- 
sistence and commercial crops, improving 
domestic animals and exploiting fisheries and 
native handicrafts. The results are expected 
to be of great value for islands of this type 
both in this Colony and elsewiiere in the South 
Pacific. 

In the South Pacific area the majority of the 
indigenous peoples are found on the larger 
islands, but the problems of economic develop- 
ment are most acute with the dwellers on coral 
atolls and the low islands. The Gilbert and 
Ellice Colony is comprised wholly of these low 
islands; but atolls and low islands are found in 
several territories of the region, especially in 
French Oceania, the Cook Islands, the Tuamotu 
Group, the Union Group, some of the Fiji Group, 
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and others. The low islands are not so well off 
as the others for experimental accomplish- 
ments, resources and trained personnel; and 
although they may receive the benefit of 
sporadic investigations, sustained studies 
devoted to coral island production problems 
have been seldom undertaken. 

The low-lying coral islands have as a rule a 
small area of arable land, little variety of soil 
and weather; and consequently the peoples' 
means of livelihood are severely limited and 
handicapped. There are no pastures or cattle; 
a few pigs and chickens may constitute the 
livestock. The coconut palm is the principal 
tree on the islands. There are a few other 
kinds of trees useful for local needs. Often the 
human carrying capacity of an island has been 
reached. In these cases it becomes necessary to 
settle the surplus population elsewhere. Copra 
has been the principal cash crop, and mats' 
made from pandanus leaf fibre a second source 
of income. 

On most of these islands the soils are thin 
and deficient in essential minerals. They seldom 
support coconut palms in full health and vigour. 
Yet there is in sight no plant which in any way 
promises to be a suitable substitute, or better 
able to endure the conditions. According to the 
capacity of the soils, food plants consist of taro, 
breadfruit, yams, arrowroot and Polynesian 
chestnut, and the introduced sweet potato, 
banana and some citrus, as well as pineapple. 
The lagoon and reefs supply fish and crus- 
taceans. Pearl and trochus shells have a 
market with the button makers, but the good 
shells do not always grow in local waters. 

The peoples of the low islands of the South 
Pacific are those most in need of help in the 
way of increased variety and amount of pro- 
duction. Improvement will not be rapid, because 
they cannot sacrifice present production for 
new or changing agriculture on a scale which 
would disrupt their present system and 
economy. 

The Commission’s investigation will include 
such matters as: 

(a) A programme of coconut palm improve- 
ment designed to increase yields and 
resistance to pests and diseases. 

(b) A food plant programme including 
studies of the physiology of the bread- 
fruit tree; the development of wet-land 
taro; the introduction of bananas suit- 
able to the area; the production of 
other foodstuffs, especially those requir- 
ing additional fertility such as sweet 
potato, vegetables and citrus fruits; the 
supplementary nutrition of swine; the 
improvement of poultry in egg-laying 
capacity, time and weight development 
and freedom from disease. 

^<c) The collection of information with a 
view to developing shell fisheries by 


planting trochus and pearl shell, and 
assessing the possibilities of silk-grade 
sponges. 

(d) A survey of handicrafts with a view to 
their development as a means of im- 
proving the peoples' material con- 
ditions of life and as a source of export 
income. 


Obituary 


Andrew Gibb Maitland 

Andukw Gibb Maitland, the last of the 
pioneer Australian geologists, died in Perth, 
Western Australia, on 27 January 1951. His 
death came after many years of retirement, 
during which failing health prevented him from 
carrying out some projects set aside for his 
years of leisure — unfortunately there is no one 
with his rich and varied experience and con- 
siderable literary gifts left to complete them. 

Maitland was born in Huddersfield on 30 
November 1864, and was a student and prize- 
man of Yorkshire College, Leeds, later the 
University of Leeds, where he was trained in 
geology by A. H. Green, W. W. Watts, and 
J. E. Marr. After some experience in geo- 
logical field-work in England, he was, at the 
age of twenty-four, appointed Assistant Geo- 
logist to the Geological Survey of Queensland. 
On this survey he spent eight years; except for 
a part of 1891 when he was seconded to British 
New Guinea, of which he made the first 
approach to a systematic geological survey. 

Prom 1896 to 1926 Maitland was Government 
Geologist and Director of the Geological Survey 
of Western Australia. His services to science 
during this period of thirty years comprised 
both original and administrative work. Inves- 
tigation of the water resources of the State and 
of the Pre-Cambrian of the ‘North-West’ were 
his most notable achievements in the way of 
original work. Soon after his appointment, he 
concentrated on the water-supply problem in a 
coastal strip extending from North-West Cape 
southwards for nearly three hundred miles. 
This strip had some promise as a pastoral area 
but for its insufficient water. Maitland studied 
its geological structure, which he found was 
favourable to the occurrence of artesian water. 
On his advice, the Government bored near 
Carnarvon to 3011 feet, and obtained a flow of 
a little over half a million gallons per day. 
Many bores, yielding a plentiful supply of good 
stock water, have since been put down in this 
‘North-West Basin’. Sir Edgeworth David in 
1932 referred to this development as ‘the 
greatest economic discovery as yet accredited 
to any Australian geologist'. Further field 
work led Maitland to predict that artesian 
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water would be found near Derby in the Kim- 
berley, and in the Nullarbor Plain. These pre- 
dictions have been verified. On the other hand, 
after a careful examination of many districts 
in the eastern goldfields and in what is now 
the wheat belt, he stated that artesian water 
did not occur in any part of them. In defiance 
of his strongly expressed advice, a bore was 
put down at Coolgardie to 3002 feet, through 
granitic locks, and proved fruitless. 

Maitland’s second great original achievement 
was the geological survey of the Pilbara gold- 
field. Field work from 1903 to 1906 — under 
conditions which it is rather hard to picture in 
these days of motoi’ car, aeroplane and wireless 
— enabled him to present, in Bulletins No. 15, 
20, 23 and 40 of the Geological Survey of 
Western Australia, a broad account of the 
geology of an area of 30,000 square miles, and 
details of all its active or defunct mining 
centres. Maitland divided the Pre-Cambrian 
Pilbara rocks into a distinct ‘series’ of various 
ages. His classification, which seems to have 
been substantially verified by later geologists, 
has been very useful in attempting to clear up 
the even more obscure succession in the 
southern goldfields of the State. 

On the administrative side, also, his achieve- 
ments were considerable. From his earliest 
days in Western Australia, Maitland worked, as 
continuously as long periods of isolation in the 
field allowed, at the organization and enlarge- 
ment of the Geological Survey Branch of the 
Mines Department. Throughout his long tenure 
of office, he steadfastly maintained that the 
chief function of a Geological Survey must be 
to arrive as soon as possible at a broad know- 
ledge of the geology of the whole area assigned 
to it, this knowledge to be continually amplified 
and corrected by more detailed work. He w'as 
quite aware of the value of detailed local geo- 
logical knowledge to mining and other indus- 
tries, but he always insisted that this close 
survey should be combined with broad map- 
ping of the surrounding country. Maitland 
persisted in this wise policy in spite of some- 
times vociferous criticism both in Parliament 
and in the Press — criticism which must have 
been very trying to one of his shy and retiring 
nature. In 1919 he epitomized the researches 
of the Geological Survey and of others in his 
Summary of the Geotogy of Western Australia, 
accompanied by a geological map of the whole 
State, in which only the most inaccessible parts 
were left blank. 

Maitland always stressed the value of a full 
recording, both on maps, in notes, and by well- 
indexed specimens, of all geological observa- 
tions — whether published or not — so that those 
who came after might use, and not repeat, the 
work of predecessors. His quiet infiuence has 
undoubtedly impressed itself on later geo- 
logical workers in Western Australia. 

He was an original member of the Mueller 
Botanic Society and of the Natural History and 


Science Society which succeeded it, and was a 
prime mover in the conversion of the latter 
into the Royal Society of Western Australia, 
of which he was twice President, besides being 
for very many years a member of its Council. 
He was also for more than twenty-five years 
Local Honorary Secretary of the Australian 
and New Zealand Association for the Advance- 
ment of Science. He was awar(\ed the von 
Mueller Medal by the Australian and New 
Zealand Association for the Advancement of 
Science, the Clarke Memorial Medal by the 
Royal Society of New South Wales, and the 
Kelvin Medal by the Royal Society of Western 
Australia. These honours were indeed well- 
earned tributes to the man and his work. 

E. DE C. Clakke. 


News 


Visit* by Overseas Scientists 

The Brisbane meeting of A.N.Z.A.A.S. will be 
outstanding for the number of distinguished 
.scientists from overseas wlio will be taking 
part in the discussions. Two groups of visitors 
will be coming. The first group will lead the 
UNESCO-sponsored symposium on ‘Genetics 
and Evolution’. It will comprise Professor 
Waddington from Glasgow, now specijilizing 
in Animal Breeding; Dr. Ford from Oxford, 
well known for his work on microspecies of 
Butterflies: Professor Sirks, Rector of the Uni- 
versity of Groningen, Holland, a noted plant 
geneticist; Professor Rensch from Frankfurt, 
who has specialized on the study of the evolu- 
tion of species groups; Dr. Gaylord Simpson 
from New" York, who w"ill be discussing modern 
view"s on the evolution of the horse: and Pro- 
fessor Dobzhansky from Columbia, U.S.A., who 
is known not only for his work on Drosophila 
genetics but also for his contributions to 
general problems of evolution. 

The second group of visitors is being invited 
in connexion with the Commonwealth Govern- 
ment Jubilee Celebrations and will represent 
the different Commonwealth countries. Pro- 
fessor Adrien, President of the Royal Society, 
is coming from Great Britain; Dr. Malherbe 
from South Africa; Dr. Hewlett from Canada; 
Dr. Ahmad from Lahore, Pakistan ; and Dr. 
Archy from New Zealand. It is hoped that a 
representative from India w"ill also be present. 
Tnese visitors will greatly strengthen discus- 
sions in their respective fields of Physiology, 
Education, Physics, Chemistry and Zoology. 

'Archives of Biochemistry and Biophysics’ 

In view of the increasing use of physical 
methods in problems of biochemistry, especially 
in borderline fields, the scope of the journal, 
Archives of Bioehemistryy is to be widened to 
include the fields of virus research, radiation 
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effects on living matter, macromolecular biology 
and chemistry, studies of the application of 
radioactive indicators, and physics of biological 
systems. 

Beginning with Volume XXXI, March 1961, 
the title of Archives of Biochemistry will be 
changed to Archives of Biochemistry and Bio- 
physics. The Editorial Board has been enlarged 
by the appointment of E. Newton Harvey, E. C. 
Pollard, and R. W. G. Wyckoff. 


British Instrument Industries* Exhibition 

The first exhibition to be devoted exclusively 
to the British Instrument Industry is to be held 
at the National Hall, Olympia, London, from 
4 to 14 July 1961. Over 160 manufacturers will 
be displaying products of entirely British manu- 
facture. Information, and copies of the Cata- 
logue, may be obtained from the organizers, 
F. W. Bridges and Sons Ltd., Trafalgar Square, 
London, W.C.2, who will also make arrange- 
ments for intending visitors from overseas. 

Congress of Entomology 

The IX International Congress of Ento- 
mology will be held at Amsterdam from 17 to 
24 August 1961. Its general meetings will be 
at the Indisch Institute. Sections will include: 
Systematics and Morphology; Nomenclature; 
Genetics and Ontogeny; Physiology; Ethnology 
(analytical behaviour studies) ; Ecology and 
Biology; Zoogeography; Agricultural Ento- 
mology and Beekeeping; Forest Entomology; 
Tropical Agricultural Entomology; Stored- 
products Entomology; Medical and Veterinary 
Entomology; Insecticides and Insecticidal Tech- 
nique; Arachanoidea. Symposia will be 
organized in several Sections. 

Communications should be sent to the Hon. 
Gen. Secretary, 136 Rapenburgerstraat, Amster- 
dam. 

World Health Organization 

The W.H.O., which already has regional 
organizations in the Eastern Mediterranean 
area. South-east Asia, and the Americas, as 
well as a special office in Europe, is now pre- 
paring for the creation of a new regional 
organization for the Western Pacific area. The 
region provisionally includes Australia, China, 
the Philippines, South Korea, New Zealand, 
Viet Nam, Laos, Cambodia, Japan, Malaya and 
Singapore. This region comprises over 600- 
million people. Work already done by W.H.O. 
in the region is in fields ranging from cam- 
paigns against malaria, tuberculosis, and 
venereal diseases to the training of nurses and 
surgeons. 

Fisheries Research Publications 

The Fisheries Research Board of Canada is 
revising and extending the distribution list of 
its publications. Those currently being issued 
include the Journal, Bulletins, Progress Reports 


and Annual Report. For the most part these 
are devoted to presenting the results of investi- 
gations carried out by or sponsored by the 
Board at its four biological stations and three 
experimental stations. Investigations at the 
biological stations lie in the fields of fishery 
biology, physical and biological oceanography 
and limnology, and occasionally also the mor- 
phology, taxonomy and distribution of fishes 
and other aquatic organisms, both marine and 
freshwater. The work of the experinlental 
stations includes all aspects of the technology 
of preserving and marketing fish and fishery 
products, studies of their chemical composition 
and nutritive value, and basic biochemical and 
bacteriological problems that are of interest in 
these fields. 

The Board would be pleased to send its pub- 
lications regularly to any organization which 
maintains a permanent library and would be 
interested in receiving them. It would also 
welcome exchange publications containing 
reports of investigations in any of the fields 
mentioned above, or in allied branches of 
zoology, chemistry and so on. Communications 
should be sent to the Editor, Fisheries Research 
Board of Canada, Pacific Biological Station, 
Nanaimo, B.C., Canada. 

Indo-Pacific Fitheriez Council 

The Indo-Pacific Fisheries Council has just 
completed its third annual meeting at Madras, 
India. The meeting took place from 1 to 16 
February, during which time, in addition to the 
full sessions of the Council and to meetings of 
technical committees and sub-committees, the 
Council aUended various excursions to places 
of fishery interest in the State of Madras. The 
meeting was attended by representatives of the 
Governments of Australia, Cambodia, Ceylon, 
P^rance, India, Indonesia, Netherlands, Pakistan, 
Philippines, Thailand, United Kingdom, U.S.A., 
and Viet Nam. The following International 
organizations were represented by observers: 
F.A.O., P.S.C., S.C.A.P., S.P.C., U.N.E.S.C.O. 

The Council made various amendments to 
its Rules of Procedure in order to bring these 
more into conformity with the plan of operation 
desired by delegations. The Council laid down 
a detailed plan of work in connexion with the 
preparation of fishery bibliographies and a plan 
in connexion with the preparation of a series 
of fishery handbooks. Recommendations were 
made for action to secure the widest possible 
dissemination, within the region, of Information 
concerning fishery matters and also for the use 
of documentary films on fishery subjects. The 
Council paid particular attention to the prob- 
lem of providing trained personnel for the 
fishing industries of the region and adopted a 
plan for the development of projects for tech- 
nical instruction. 

The CounciPs Technical Committees con- 
sidered all technical aspects of fishery resources, 
fishing industries, and official and semi-official 



1951 


THE AUSTHALfAN JOURHAL OF SCIENCE 


147 


programmes in relation with these; and on the 
advice of the Technical Committees the Council 
has made numerous recommendations to member 
governments for the development of pro- 
grammes in Hydrology, Planktology, Fisheries 
Biology, Fishery Gear Technology, Fishery 
Food Technology and Socio-economics. In sum, 
the Council can claim to have achieved in this 
meeting a vantage point from which to view 
the Ashing industries of the region and the 
programmes in relation to them. The fact that 
the Council has made speciAc recommendations 
for action in respect of particular problems 
indicates that it has now passed through its 
formative stages. 

National University 

Professor J. C. Jaeger, who at present 
occupies the Chair of Applied Mathematics in 
the University of Tasmania, has been appointed 
Professor of Geophysics in t*he Research School 
of Physical Sciences. He is to take up duty in 
Canberra early in 1952. Professor Jaeger is 
forty-three years of age; he graduated from the 
University of Sydney with the Medals for 
Mathematics and Physics and proceeded to 
Cambridge, where in 1930 he took the Mayhew’ 
Prize for Applied Mathematics in the Tripos. 
For the next Ave years he was engaged in 
research at Cambridge under R. H. Fowler. He 
is a Doctor of Scicmce of the University of 
Sydney. 

The Hon. Michael Lindsay has been appointed 
as Senior Research Fellow in the Research 
School of PaciAc Studies. He is a Master of 
Arts of Oxford, his special subject of study 
there being Economics. After a period of post- 
graduate study at Trinity College, Cambridge, 
he undertook work connected with an industrial 
survey of South Wales, and then went to 
Yenching University, Peking, where he 
organized a course in Philosophy, Politics and 
Economics. He spent the academic year 1946- 

1947 as a visiting lecturer at Harvard. Since 

1948 he has been Lecturer in Economics at Uni- 
versity College, Hull. Mr. Lindsay is the eldest 
son of Lord Lindsay of Birker, who was Master 
of Balliol College, Oxford, from 1924 to 1949. 

University of Melbourne 

The Chair of Obstetrics and Gynaecology, 
which has been vacant since the death of 
Professor Marshall Allan in 1946, has been 
Ailed by the appointment of Sidney Lance 
Townsend, a graduate of Melbourne who under- 
took postrgraduate study in London and had 
war service with the Royal Navy. He returned 
to Australia at the end of 1947 to commence 
practice and has been Demonstrator in Anatomy 
at the University. He is thirty-eight years 
of age. 

Other appointments include Anita Rosenberg 
as lecturer in French and German to Science 
students; J. F. G. Darby as lecturer in Physics; 
Margaret Blackwood as lecturer in Botany; T. 


O’Dennell as lecturer in Chemistry; Patricia 
Keogh as lecturer in Physiology. Promotions 
to the rank of senior lecturer include A. A. 
Wilcock in Geography and A. S. Buchanan in 
Chemistry. W. Boardman (senior lecturer in 
Zoology) has been granted study leave for 1951. 
G. A. Ampt (lecturer in Chemistry) has been 
granted extended sick leave. 

The Beaney Scholarship in Pathology has 
been awarded to J. Hueston, aged 25, who is 
Associate Surgeon to Julian Smith at the Royal 
Melbourne Hospital. The Sir John and Lady 
Higgins Scholarship has been awarded to D. J. 
Swaine for the study of the distribution of 
trace elements in soils. Mr. Swaine, formerly 
senior demonstrator in Analytical Chemistry, 
is abroad on two years leave of absence and is 
at present at the Macaulay Institute Aberdeen. 

N.S.W. University of Technology 

Construction of the Arst main building, at a 
contract price of £690,000, has now commenced 
at Kensington. The building is to be three 
storeys high, and will contain lecture rooms and 
laboratories for teaching Physics, Chemistry, 
Mathematics. Mathematical Drawing and 
Design, Geology, and Mining Engineering. It 
will also include administrative ofAces, a lecture 
theatre accommodating 200, and a dining hall. 

Professor R. N. Hartwell, who was appointed 
to All the Chair of Economic History (in the 
Faculty of Humanities), and who has been 
studying abroad as a Research Fellow of the 
National University, has now taken up his 
duties. 

The Societies 

Hoyal Society of Victoria 

December : E. D. Gill. Further studie.s in Vic- 
torian Chonetidae (Palaeozoic Brachio- 
poda ) . 

W. Genlner (Professor of Physics in the 
Pniversity of Frieburg-irn-Breisgau ; 
lecture), Cloud chamber and photo- 
graphic plate methods in the detection of 
elementary particU^s. 

Marrh : Conversazione and display of exhibits. 

Institute of Phj/sics. Australian Branch, N.S.W. 
Bit’ision 

December : J. I.i. Paw.sey, Problems of radio 
astronomy. 

February : R. G. Wylie, Phase nucleation, with 
special reference to water. 

March : V. D. Burgmann, Fibre physics and the 
work of the Wool Textile Engineerirxg 
I-^boratories. 

Royal Society of Westerii Australia 

December : B. C. C\)tton. Sub-fossil molluscs 
between E.sperance and Israelite Bay. 

March : C. A. Gardner (lecture), Recent travels In 
Kimberley. 

C. P. H. Jenkins (lecture), Some Kimberley 
insects. 

Vyctorian Socictif of Pathology and Experimental 
Medicine 

December : H. Barker, A. H. Ennor and K. 

Harcourt, The breakdown of phospho- 
creatine to creatine and phosphoric acid 
in the presence of traces of molybdenum. 

A. J. Barnett, Some observations cn the 
action of ‘sympatheticolytic’ drugs in 
man. 
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Lynne Reid, Some aspects of the pathology 
of human bronchiectasis. 

W. Bate, The pathology of chronic pul- 
monary lesions following experimental 
influenza infection of mice. 

March : M. Stewart (Professor, University of 
Leeds), Demonstration of allergic pros- 
tatitis in two cases of asthma, Demon- 
stration of whole lung sections. 

A. Gottschalk and G. Ada, The action of 
the influenza virus enzyme on its sub- 
strate. 

A. Perris, K. Semmens and E. V. Keogh, 
Cross infection in diphtheria wards. 

Medical Sciences Club of South Australia 

December ; Films on Coramine ; respiratory 
recordings ; fertility. 

Royal Society of New South Wales 

December : J. R. Anderson, S. E. Livingstone and 
K. A. Plow'man, Halogeno stannates 
(IV) of some complex cations. 

S. E. Livingstone and R. A. Plowman, 
Palladium complexes, II. Bridged com- 
pounds of palladium with o-methyl- 
mercaptobenzoic acid. 

F. P. Dwyer and J. W. Hogarth, The 
chemistry of osmium, VII. The bromo 
and chloro pentammine osmium-III 
series ; Vlll. A note on the preparation 
of ammonium hexachlorosmate-IV. 

F. P. Dwyer and E, C. Gyarfas, The 
chemistry of iridium, V. The oxidation 
of iridium-III salt solutions. 

L. E. Maley, Physical investigations on 
complexes of diphenylthiocarbazone. 

F. R. Morrison, A. R. Fenfold and Sir John 
Simonsen, The essential oils of Zieria 
Smithii Andrews, and its various forms, 
II. 

Royal Society of Tasmania 

March : L. W. Miller, Post-war development in 
pest control. 

Royal Society of Queensland 
April: M. F. Hickey (Presidential address). Form 
or function. 


Letters to the Editor 


The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (b) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 

Original Work 

Phenols in Hair, with Particular Reference 
to Certain Marsupials 

In previous communications it has been 
shown that the water extract of fur contains 
a considerable number of organic compounds. 
Some of these are present in unexpectedly large 
amounts, which vary greatly in different 
species. For example, rabbit fur contains 
approximately 400 mgm per cent, of uric acid, 
and 400 mgm per cent, of glycogen (Bolliger 
and Hardy, 1945; Bolliger and McDonald, 1948; 
Bolliger, 1949). 

The* examination of the chemical constituents 
of fur has been extended to phenols mainly 


because the aqueous fur extract of some mar- 
supials was found to give marked phenol 
reactions. 

As usual the clipped fur was extracted with 
boiling water for about twenty minutes. This 
procedure was repeated four to five times. The 
frequently negligible steam-volatile phenols are 
lost if no reflux condenser is used in the extrac- 
tion process. After removing the uric acid as 
silver urate (Vol terra, 1942), the combined 
filtrates were examined for total phenols accord- 
ing to the method of Folin and Ciocalteu 
(1927). This reaction, though not very specific 
for phenols, gives useful indication of the rela- 
tive phenol content of furs from different 
species. 

TABLE 1 

Approximate amounts of total phenols in the 
aqueous extract of the fur of some eutheria. 

Total Phenols, 
mgm per cent. 


Man 30 

Cal 50 

Sheep — Merino 25* 

,, — Lincoln 35* 

,, — IMlworth 35* 

,. — ('orriflale 55* 

Guinea Pig 60 

Hat 60 

Rabbit . . . . 60 


♦ Washed with ether and cold water before 
extraction with boiling water. 

Table I indicates that in the fur of eutherian 
mammals examined the total phenols range 
from 26 to 60 mgm per cent. It is noteworthy 
that in the sheep the phenol content varies 
somewhat with the breed, the smallest values 
being obtained for merino, the highest for 
Corriedale fleeces. 

TABLE 11 

Approximate amounts of total phenols in 
the aqueous extract of fur of some 
marsupials. 


Blackgloved wallaby 

Situation 
of fur 

Total Phenols, 
mgm per cent. 

(Wallabia irma) . . 
Swamp wallaby 

Dor.su m 

170 

{Wallabia bicolor) 

Red kangaroo 


130 

(Megaleia rufa) . . 


1 20 

Great-grey kangaroo 

.Abdomen 

210 

{Macropus major) 
Koala 

{Phascolarctos 

1 )orsum 

120 

cinereus ) 

Ringtailed phalanger 
( Psuedocheirus 


210 

laniginosus) 

Common phalanger 

” 

210 

( Trichosurus vulpecula ) 

Abdomen 

250 

,, ,, 

650 

.. 

Sternum 

720 


Some herbivorous marsupials showed a total 
phenol content at least twice as high as that 
found in the eutheria examined so far: see 
Table II. Of these marsupials the most 
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intensive studies were made on the common 
phalanger or possum (Tricho^urus vulpecula), 
the fur from different body regions being 
examined separately. 

In a series of five phalangers it was found 
that the dark grey dorsal hairs contain on an 
average about 260 mgm per cent, (range 150- 
350 mgm per cent.) of total phenols. The white 
abdominal hairs range from 400 to 900 mgm 
per cent., averaging about 650 mgm per cent. 
The highest values, viz., 600 to 1000 mgm per 
cent., were encountered in the brown sternal 
hairs (average 720 mgm per cent.). 

With regard to these strikingly high values 
in fur it may be pointed out that the phenol 
content of the urine of T, vulpecula was found 
to be considerably higher than in eutherian 
mammals. The phenol content of the seminal 
fluid was also found to be high in this mar- 
supial. In all probability the secretions from 
tiie large sudoriferous glands, particularly in 
the sternal region (Bolliger and Hardy, 1944), 
are responsible for some of the phenols en- 
countered in the fur. It is also suggested that 
the high phenol content in phalangers and 
other marsupials may have originated from 
their diet of leaves, which contain large 
amounts of phenolic substances. 

In phalanger fur it has been possible to 
separate at least four substances reacting as 
phenols by partition chromatography. Work is 
in progress to investigate the nature of the 
phenolic substances found in fur and to extend 
this investigation to a wider series of eutheria 
and marsupials. 

A. Bollioek, 

R. Gross.* 

Gordon Ciaig Research Laboratory, 

Department of Surgery, 

University of Sydney. 

20 March 1951. 
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Some Biological Effects of 1 -Phenyl-3, 5- 
dimethyl- 1 ,2,4-triazoIe 

The interaction of acetamide with serum 
proteins has been noted by Polya and Dunn 
(1950) and some evidence has been accumulated 
concerning the mild biological activity of some 
diacylimines prepared by Polya and Spotswood 
(1948). When it was decided to test other com- 
pounds derived from amides and diacylimines, 
1,2,4-triazoles were considered for a number of 
reasons: they may be derived synthetically 

* Aided by a grant from the National Health and 
Research Council. 


from diacylimines, formally they may be 
regarded as arising from two amidines fused 
within one system of high resonance, and their 
interaction with serum proteins and nucleic 
acid (Parkes and Polya) suggested the possi- 
bility of cytological effects other than general 
toxicity. 4-amino-l,2,4-triaz©le (I) was pre- 
pared according to Allen and Bell (1944), and 
the l-phenyl-3,6-dimethyl (II), 1,5-diphenyl 
(HI) and l,5-diphenyl-3-methyl (IV) deriva- 
tives of 1,2,4-triazole have been prepared by a 
convenient modification of the method of 
Brunner (1914, 1915), details of which wiU be 
published elsewhere. Preliminary studies on 
Allium cepa indicate that I is more toxic and 
III or IV less effective than II. In experiments 
on rabbits (Professor P. H. Shaw, Department 
of Physiology, University of Melbourne) III 
appeared to be more toxic than II. tl dissolves 
in water readily and its aqueous solutions may 
be used as solvents for nucleic acids. The 
following cytological observations refer to II, 
although the effects of the other invf stigated 
triazoles differ quantitatively rather than quali- 
tatively. 

II has four well-defined but overlapping 
effects on the root of Allium cepa: reduction of 
the division rate, r-mitotic action, induction of 
intercalary stickiness and general toxicity. 
These effects may be isolated .by adjusting the 
conditions of treatment and recovery. 

While recovery is still possible after two 
months’ treatment with 0T% II, such treat- 
ment for twenty-four hours is sufficient to 
reduce the division rate to nearly zero and to 
hold it at this level in recoveries for a few- days. 

Treatment with 0-5% II for short periods 
results in the lapid and extensive suppression 
of spindle action, formation of swrellings on the 
elongating zone of the root, and chromosome 
contraction by about 60 9^;. Polyploidy is diffi- 
cult to detect ownng to the lowr division rate. 

Intercalary stickiness betw'een chromosomes 
at anaphase (P^igures 1 and 2) is observed 
during recovery from treatment with about 
0-5 9^ II. The growth of the roots is sub- 
sequently quite normal. The understaining 
with Feulgen stain, larger nucleoli and the 
probable decrease of spiralization, suggest inter- 
ference of II with nucleic acid cycle. 

Prolonged treatment or concentrations around 
1% lead to granulation in the cytoplasm and 
general toxic effects leading to death. 

The rapid suppression of spindle formation 
and the contraction of cliromosomes induced by 
II suggested its use in fast squash methods to 
facilitate the counting of chromosome numbers 
of species with long chromosomes. Thus the 
chromosome numbers of the Bulhine and 
Arthrotaxis species have been determined in a 
few hours after ti*eatment with 0-6% II. 

It might be mentioned briefly that Miss E. 
Ashbolt and one of us (J.B.P.) have noted 
somewhat less distinct effects of II on brewer’s 
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Figure 1 Figure 2. 

Intercalary stickiness in root cells of Atlium cepa induced by treatment with 0-5% l-phenyl-3.ii- 
dimethyl-1, 2. 4-triazole tor eight hours; recovery forty-eight hours. (1600x.) 


yeast, one of the clearest being a change of 
treated young colonies from the appearance of 
untreated aged colonies. 

The purpose of this note is to draw attention 
to the interesting possibilities of new biological 
uses for 1,2,4-triazoles. It will be followed by 
detailed publications in the near future. The 
authors wish to acknowledge a grant from Mr. 
E. J. Hallstrom and are indebted to Professor 
H. N. Barber for his interest and advice. 

W. D. Jackson, 

J. B. POLY V. 

Departments of Botany and 
Chemistry, 

University of Tasmania. 

14 February 1951. 
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Reviews 


Reflections of a Physicist 

Reflections of a Physicist, By P. W. Bridg- 
man. (New York: Philosophical Library, 
1950. 392 pp. 5i" X 8S".) Price, $6.00. 
Professor Bridgman of Harvard is a very 
distinguished American physicist. His experi- 
ments on the changes in the properties of 


materials brought about by very high pressure 
have earned him a Nobel Prize award. His 
scientific interests, however, extend far beyond 
the walls of his laboratory, and the republished 
speeches and writings collected in this volume 
cover a wide variety of topics. He has grouped 
them under five headings: 

I. General Points of View' 

II. Applications to Scientific 

III. Primarily Social 

IV. Specific Situations 

V. Prophetic 

Despite the diversity indicated by these titles, 
Bridgman claims that all possess ‘a certain 
inner unity" consisting in the adoption of a 
viewpoint common to a school of American 
physicists known as ‘the operational method", 
the essence of which consists in defining the 
meaning of terms ‘by an analysis of the opera- 
tions which one performs in applying the terms 
in concrete situation". 

Such a procedure is obviously closely allied 
to the philosophical system known as ‘logical 
positivism", the principle of which is the resolu- 
tion of abstract and complex concepts into their 
ultimate perceptual elements, the ‘things' of the 
objective world of our senses. How close is 
the similarity between logical positivism and 
operationalism may be judged by comparing a 
phrase used by one of its foremost exponents, 
Rudolf Carnap, with that from Bridgman, just 
quoted. It runs: ‘We know the meaning of a 
term when we know under what conditions we 
are permitted to apply it in a concrete case.^ 

Bridgman’s Rejections begin with two 
lengthy articles explaining and justifying the 
principle and method of ‘operationalism'. The 
reviewer has to confess that he has found the 
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reading of them a somewhat tedious task. His 
personal opinion is that ‘semantics* (the science 
of meaning) has about the same practical value 
in the pursuit of scientific inquiry as the theory 
of elastic collision has to the expert billiards 
player. Bridgman himself says of his own 
version: ‘Operational analysis is valueless with- 
out a background of experience and the con- 
clusions from such an analysis can have no 
validity which is not already conditioned by 
the experience\ (So what?) Also in his article 
entitled ‘Science: Public or Private* Bridgman 
would seem to indulge in a somewhat ‘painful 
elaboration of the obvious*, as Henry James 
puts it. 

It is true, as he insists, that a man’s know- 
ledge of science, like any other knowledge he 
may possess, is personal to him and in that 
sense ‘private*. But ‘science’ surely exists quite 
independently of any particular individual’s 
knowledge of it. Is it not just that impersonal 
and objective character which gives to science 
its universal validity? 

Bridgman is happier when he deals w'ith 
topics on or nearer to the technical scientific 
level. In ‘The New Vision of Science’ he dis- 
cusses the implications of the breakdown of 
causal determinism in individual atomic pro- 
cesses (radiation, radioactivity, etc.) in scien- 
tific and also in non-scientific thought. He con- 
cludes that in the sphere of science it sets a 
boundary to scientific inquiry, whereas for the 
‘man in the street’ it will simply ‘set loose a 
veritable intellectual spree of licentious and 
debauched thinking’. Frankly, it seems question- 
able wdiether it will do either the one or the 
othej*; for on the one hand the realm of scien- 
tific thought is multi dimensional and, on the 
other, even though causality may fail in atomic 
events statistical causality will continue to 
reign in the macroscopic aspects of practical 
life as vigorously as evei'. 

In ‘The Struggle for Intellectual Integrity' 
Bridgman expresses his strong dissent with the 
views wiiich a publicist (Adams) and a cleric 
(Harris) have published on the subject of the 
changing attitude of the present (1933) genera- 
tion of college-men in matters of religion and 
moiality. In his opinion, the true cause for 
the rejection of traditional religious creeds and 
faiths by so many lies in the acquirement of 
an enhanced sense of intellectual honesty due 
to their training in scientific thinking, 
which they naturally tend to apply in spheres 
other than the scientific. At the same time he 
freely admits that this practice is likely to have 
a disintegrative effect in our social institutions 
and, to this extent, he is inclined to admit the 
possibility of a ‘decline in apparent morality’ 
which, however, is ‘the prerequisite to a general 
advance*. 

Such questions as this — it seems to the 
reviewer-^epend so vitally on the degree to 
which ethical standards are regarded as relative 


or as absolute that conclusions can have little 
if any scientific validity and merely reflect a 
personal attitude. 

These samples of Bridgman’s scientific and 
social philosophy may suffice to indicate to 
scientific and non-scientific readers what they 
may expect to find in Reflections of a Physicist. 

KeRK (tKANT. 


Alkaloids 

The Alkaloids: Chemistry and Physiology. 
Volume I. Edited by R. H. F. Manske and 
H. F. Holmes. (New York: Academic Press, 
1950. 525 pp., numerous tables, charts and 

text-figs. X 6".) Price, $10.00. 

The aim of the editors of this volume, which 
is the first of a series of five, is to produce 
‘something in the nature of a Handbuch* which 
will contain ‘all the pertinent knowledge of the 
chemistry and pharmacology of the alkaloids’. 
They feel that such a difficult but necessary 
task could scarcely be accomplished by one 
author, and consequently the present work is a 
collaborative effort by several authorities. In 
order to keep the material up to date, it is 
intended to issue supplements from time to 
time. From information given on the dust 
cover it appears that the first four volumes will 
deal with the chemistry and the last with the 
pharmacology of the alkaloids. 

The present volume contains seven chapters, 
or rather essays — since they are almost in- 
dependent of each other. In the first, entitled 
‘Sources of Alkaloids and Their Isolation’ 
(14 pp.), R. H. F. Manske discusses the occur- 
rence of alkaloids in the plant orders and 
families, the distribution of alkaloids in the 
plant, and their isolation, separation and puri- 
fication. This last section describes several 
valuable procedures, developed largely by the 
author himself who, as is well known, has 
repeatedly demonstrated their practical worth. 

In the next chapter, ‘Alkaloids in the Plant’ 
(75 pp.), W. O. James considers the alkaloids 
in relation to the plants that produce them. 
In this stimulating account he summarizes and 
critically examines existing knowledge and 
foreshadows future developments. One gains 
the impression tliat little is known with cer- 
tainty and that much remains to be discovered 
in this difficult field. 

The remaining chapters are devoted entirely 
to the chemistry of five groups of alkaloids. 
The classification, which is made on chemical 
grounds alone, can be criticized on several 
points, but it is probably as sound and as con- 
venient as any other which could be devised. 
The groups of alkaloids discussed are: 1. The 
Pyrrolidine alkaloids (16 pp.), by L. Marion; 
including hygrine, hygroline, cuscohygrlne, car- 
paine, stachydrine, betonicine, turicine and 4- 
hydroxyhygrinic acid. 2. Senecio alkaloids 
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(56 pp.), by N. J. Leonard. 3. The Pyridine 
alkaloids (103 pp.), by L. Marion; including 
the pepper alkaloids, the areca-nut alkaloids, 
trigonelline, the pomegranate alkaloids, the 
lobelia alkaloids, ricinine, leucanine, the hem- 
lock alkaloids, the tobacco alkaloid's and ammo- 
dendrine. 4. The Tropaine alkaloids (103 pp.), 
by H. L. Holmes. 5. The Strychnos alkaloids 
(125 pp. ), by H. L. Holmes, 

Since it would be premature to pass judgment 
until all five volumes have been published, a 
few general remarks only will be made. The 
material presented seems to be as complete and 
as up to date as can be expected in a rapidly 
expanding field. Each chapter is written in a 
clear, readable style and the structure for each 
alkaloid, when known, is deduced logically, 
with frequent reference to structural formulae. 
Adequate attention is paid to alkaloid syn- 
theses, and related matters of interest are 
briefly discussed. These features should render 
the book particularly valuable to the student. 
The plant sources of each alkaloid are, of 
course, quoted; and the physical constants of 
each alkaloid and its derivatives are fully set 
out, frequently in tables. Well over a thousand 
references are given; so the literature appears 
to have been fully covered. A curious feature 
is the inclusion of a few descriptions of prac- 
tical operations relating either to the isolation 
or degradation of an alkaloid. These seem to 
be quite pointless, but since little space has been 
wasted, the criticism is a minor one. Subject 
and author indices are included, and the book 
has a pleasing format. 

A suggestion which the editors might con- 
sider is that a complete table of alkaloids, their 
molecular fojmulae, their colour tests, their 
physical constants and their chief derivatives 
for identification purposes, together with a text 
reference, be included at the end of the fourth 
volume. Such a table would be invaluable to 
everyone working on alkaloids. 

It is safe to conclude that no worker in this 
field can afford to be without a copy of this 
volume and that succeeding volumes will be 
awaited with keen anticipation, 

E. Ritchie. 


Bacteriology 

iNTitoDiurnoN TO THE Ba(^teuia. By C. E. Clifton. 
(New York: McGraw-Hill, 1950. 528 4 xii 

pp., 177 text-figs., 11 tables. 55" x 9".) 
Price, 5.00. 

This book is admirably suited to science 
students commencing their bacteriology course. 
The scope of the book is defined by the author 
in his preface: ‘ . . . the field of bacteriology is 
suiweyed in such a manner as to introduce the 
student not only to descriptive bacteriology but 
also to the modern concepts of the how and why 
of bacterial behaviour4 


The author gives a concise and up-to-date 
account of the cytology and morphology of 
bacteria and an outline of the main charac- 
teristics of the protozoa, algae, moulds, yeasts, 
rickettsiae and viruses. Seven chapters are 
devoted to consideration of bacterial metabo- 
lism. The treatment follows an orderly pattern, 
consideration being given to the energy require- 
ments; respiratory mechanisms; the metabolic 
classification of bacteria and the growth and 
death of bacteria. A chapter on microbial 
variations is deserving of special mention as it 
includes excellent introductory accounts of 
adaptation, dissociation and the use of induced 
variations in fungi (Neurospora), the latter 
section being very clearly presented both in the 
text and by diagrams. 

The short chapter on classification presents 
the Bergey system, followed by a demonstration 
of the use of the same system for identification. 
Thei e is no suggestion for improvement of the 
system. Applied aspects of bacteriology, such 
as problems associated with the bacteriology of 
soil, water, air, food and industrial fermen- 
tations, are adequately treated for introductory 
purposes. In keeping with the author’s attempt 
to produce a general text, aspects of infection 
and lesistance, serological reactions and the 
microbiology of infectious diseases are only 
biiefly (perhaps too briefly) treated. 

The style of writing is conversational and 
hence easy to read, yet it still remains concise. 
The book is illustrated with some fine photo- 
graphs and diagrams; charts are used to good 
efft'ct to demonstrate metabolic pathways. The 
American system of nomenclature is adhered 
to strictly. 

V. B. D. Skehman. 


Botany 

Jan iNtiENHOEsz. Pi. ANT PiiYvSiouxuST ; With a 
HIvSTOIIY of the DISCOVEKY 01' Photo- 
sYNTHEsiH. By H. S. Reed. Chronica 
Botanica, //, 5-6. (Waltham, Mass.: 

Chionica Botanica, 1949. 112 pp., 8 plates. 
7" > 10 J''.) Price, $3.00. 

While the study of the history of science 
continues to be both fashionable and profitable, 
little has been written in a general way to 
interest the non-specialist on the history of 
plant physiology. We should therefore be grate- 
ful to Di*. Howard S. Reed who has given us a 
valuable contribution on Jan Ingenhousz, one 
of the founders of the science of plant physi- 
ology who, in the late eighteenth century, dis- 
covered the action of light on green plants. 
He was a contemporary of Scheele and Priestley 
and explained the disagreement between them. 
Priestley had failed to differentiate between the 
two processes of gas evolution occurring respec- 
tively in the dark and in the light, and Scheele 
observed only one of these processes because 
the light intensity on his plants was apparently 
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too low. After some biographical sketches and 
historical background, the annotator reproduces 
the text of the classical work by Ingenhousz , 
in its English (1779) edition. The original 
work, together with some footnotes which show 
how Ingenhousz’s discoveries lit into more 
recent ideas, make interesting reading. This 
historical work can be recommended to bio- 
logists and chemists. 

R. N. Robertson. 


Chemistry 

Introduction to Textile Chemistry. By B. E. 
Hartsuch. (New York: John Wiley; 
London: Chapman and Hall, 1950. 413 I 
ix pp., 56 tables. 5i" x 8i".) Price, $4.75. 

Too many textbooks, describing recent 
developments in particular fields of technology, 
deal inadequately with the basic scientific prin- 
ciples underlying the industrial processes con- 
cerned and the properties of the industrial 
pioducts. Professor Hartsuch has had wide 
experience as a teacher of chemistry in the 
U.S.A., and his book on textile chemistry is a 
well-balanced and up-to-date account of the 
theoretical and industrial aspects of the subject. 

It is intended primarily as an introductory 
text for students who may have had little 
previous chemical training. The first chapter is 
devoted to elementaiy calculations of the type 
likely to be encountered in textile chemistry, 
and the second deals with organic chemistry. 
Only those aspects of organic chemistry are 
covered which iiave a fairly direct bearing on 
the manufacture of textiles, but the account 
serves as a useful 'refresher' for those wiio 
have received a broader training in the subject. 
Questions are presented at the end of each 
chapter to enable the reader to assess his 
progress. 

The production, properties and mode of action 
of soap are treated in some detail, in recog- 
nition of its importance in scouring and finish- 
ing processes, and then follow^s a useful 
summary of the chemistry of some of the newer 
detergents. Difficulties due to variation in the 
composition of the water used in processing 
are outlined, and methods are described for 
eliminating impurities, such as those wdiich 
cause hardness. A classification of textile fibres 
is presented together with a general descrip- 
tion of their physical properties. An account 
of the chemistry of cellulose serves as an intro- 
duction to a detailed consideration of cotton 
and the cuprammonium, viscose and acetate 
rayons. Other chapters deal with wool, silk, 
nylon, synthetic fibres such as viiiyon and 
orlon, and artificial protein fibres from zein and 
soybeans. A useful glossary nf technical terms 
used in the textile industry is provided at the 
end. 

The book is well produced and contains few 
typographical errors. It is perhaps unfortunate 
that Hartsuch follows the lead of some other 


authors in presenting unproved structural 
formulae for the peptide chains in wool; and, in 
discussing the action of alkali on wool, he fails 
to mention the well-known conversion of 
cystine to kinthionine. In general, however, 
the information presented appears to be reliable 
and the text is well-documented with footnote 
references to original journals and patents. 
Most important is the fact that this is prob- 
ably the only textbook in the English language 
which both surveys modern views on the 
chemistry of well-established natural textile 
fibres and outlines the basic principles under- 
lining the more spectacular developments in the 
field of rnan-made fibres. A book which covers 
these fields so clearly and thoroughly is assured 
of a strong demand, not only by students but 
also by chemists engaged in research and in 
industry. 

P. G. Lennox. 


Boron Trhi.uoride and Its Derivatives. By 
H. S. Booth and D. R. Martin. (New^ York: 
John Wiley; I.ondon: Chapman and Hall, 
1949. 316 f X pp., many text-figs, and 

tables. 53" x 8J".) Price, $5.00. 

Fifteen years ago an enterprising American 
company began the manufacture of a chemical 
which previously occur led mainly on the pages 
of textbooks. Now boron trifluoride joins the 
distinguished company of such compounds as 
water, aluminium chloride and penicillin in 
having had a whole book written on it. The 
ready availability of boron trifluoride has 
stimulated research to such an extent that 
references to over 1000 papers and patents are 
listed in this book. The authors went to 
immense trouble to collect the relevant data 
scattered through all the domains of chemistry; 
they have scanned Chthnical Abstracts page by 
page from its beginning to the end of 1947. 
They have also obtained the co-operation of 
industry to an unusual extent; eighteen com- 
panies have given them information on their 
processes. 

The book is thus an apparently complete, 
tRough not an inspired, account of the physical 
and chemical propei ties of boron trifluoride and 
its compounds. The most important chapters 
deal w'ith its co-ordination compounds, with 
fluoboric acids and their salts, and with the 
use of boron trifluoride as a catalyst. There is 
much in these chapters to interest the organic 
chemist. There are also chapters on the manu- 
facture and the analysis, and w^el I -illustrated 
instructions on the handling, of boron tri- 
fluoride. 

The general appearance, the printing, and the 
indices are of the usual high standard of Wiley 
books. This volume will be a welcome addition 
to library shelves; but there may not be many 
chemists in Australia who can afford to buy a 
book dealing wuth only one compound! 

S. J. Angyal. 



154 


THE AUSTRALIAN JOURNAL OF SCIENCE 


APRIL 


Colloids 

A Textbook of Colloid Chemistry. Second 
edition. By H. B. Weiser. (New York: 
John Wiley; London: Chapm^ and Hall, 
1949. 444 + X pp., 117 text-figs., 73 tables. 
6" X 9".) Price. $6.50. 

The second edition of this well-known text- 
book describes itself as follows: 

. . . the whole field of Colloid Chemistry 
treated from the classical point of view. 
Illustrations of theoretical and applied prin- 
ciples are drawn from the modern, as well 
as the classical, work. 

Few would dispute the importance of a sound 
historical approach to Colloid Chemistry, but 
the greatness of the classical work is not 
enhanced by ignoring, as the present author 
almost invariably does, the impact of advances 
in physical chemistry of the last twenty-five 
years. This undue reverence for the past may 
perhaps explain, although it does not justify, 
some major omissions such as synthetic poly- 
mers and most of the last twenty years’ work 
in Colloid and Surface Chemistry. The still 
widespread belief that ‘Colloids’ are subject to 
laws of their own, and not to the well-estab- 
lished principles of physical chemistry, will 
unfortunately be strengthened by many state- 
ments in the book. 

Whilst it is inevitable, and from some angles 
desirable, that any textbook of a general nature 
should lag somewhat behind the most up-to-date 
opinions, there seems no reason why our 
already overburdened students should be 
inflicted with so many outmoded theories and 
concepts. A typical example is the treatment 
of the stability of hydrophilic colloids in terms 
of ‘hydration shells’, and Bancroft’s theory 
(1926) of the effect of ions on the association 
equilibrium of water. 

The reviewer would not recommend this book 
to anyone wishing to learn the fundamentals 
of Colloid Chemistry and still less to anyone 
interested in the modern trends. 

A. E. Alexander. 


Elntomology 

Biology of Drosophila. Edited by M. Demerec. 
(New York: John Wiley; London: Chap- 
man and Hall, 1950. 632 x pp., many text- 
figs., tables. 5J" x 8i".) Price, $10.00. 

This very valuable publication consists of a 
comprehensive and detailed account of the 
anatomy, histology and development of the well- 
known laboratory insect. Drosophila melano- 
gaster. Under the editorship of M. Demerec, 
contributing authors are Kenneth W. Cooper 
(normal spermatogenesis), B. P. Sonnenbllck 
(early embryology), D. F. Poulson (histo- 
geneads, organogenesis, and differentiation in 
the embryo), Dietrich Bodensteln (post- 
embryonic development), G. F. Ferris (external 


morphology), Albert Miller (Internal anatomy 
and histology of the imago) and Warren P. 
Spencer (collection and laboratory culture). As 
stated by the editor, plans for the preparation 
of this volume were made some ten years ago 
and a research programme was initiated which 
was designed to fill gaps in the information still 
remaining at that time, and so to give an 
absolutely complete account of the development 
of this organism. This has been most success- 
fully achieved and the volume will be invalu- 
able to zoologists, geneticists and entomologists. 
The bibliography includes some 470 references; 
all sections are extremely well illustrated; and 
developmental processes are clearly tabulated. 
The book’s value is greatly enhanced by the 
extremely full subject-index prepared by A. 
Miller. The authors and the research workers 
associated with them are to be congratulated 
on a very fine achievement. 

A. WOODHILL. 


Engineering 

Handbook of Experimental Stress Analysis. 
Edited by M. Het6nyi. (New York: John 
Wiley: London: Chapman and Hall, 1950. 
1077 pp.) Price, $15.00. 

Contents: 1. Mechanical properties of materials. 

2. Te.sting machines. 3. Mechanical gauges and 
cxten.someters. 4. Optical methods of strain 
measurement. 5. Electrical-resistance gauges and 
circuit theory. (>. Electric inductance gauges. 7. 
Electric capacitance gauge.s. 8. Motion measure- 
ment.s. 9. Strain rosettes. 10. Working stresse.s. 
11. Residual stresses. 12. Methods of crack detec- 
tion. 13. Interpretation of service fractures. 14. 
Brittle models and brittle coatings. 15. Structural 
model analy.si8. 16. Analogies. 17. Photoelasticity. 
18. X-ray analysis. Appendices: 1. Fundamentals 
of the theory of elasticity. 2. Dimensional analysis. 

3. Precision of measurements. 

The long-felt need for a comprehensive hand- 
book of existing methods of experimental stress 
analysis has been met by this book. As appears 
from the table of contents, the book covers the 
field completely, furnishing information pre- 
viously found scattered through a multiplicity 
of references. Furthermore, a certain amount 
of specific practice is given. Such information 
is not usual in handbooks, but from the success- 
ful manner in which this information has con- 
verted the usual ‘skeleton’ form of a handbook 
into a readable account of the subject, it should 
be much more generally given. 

A feature of the book is the article on 
analogies, which the reviewer found particu- 
larly stimulating. This material has been 
particularly well secreted in current literature, 
but in this book a clear and concise account of 
all the known ‘usable’ analogies has been 
given. It is interesting to note that Kron’s 
Analogue of the elastic field has been particu- 
larly well presented. 

Throughout, the presentation is clear and 
attractive, amply illustrated by diagrams and 
drawings. Generally, the standard of mathe- 
matical ability required is that for a degree . 



1951 


THE AUSTRALIAN JOURNAL OF SCIENCE 


155 


course, so that the book is intended, as its title 
implies, for specialists in the field. Taking the 
appendices into account, however, the presen- 
tation should not be beyond any graduate 
engineer, and it is the reviewer's opinion that 
the book would be of assistance and interest to 
all engineers concerned with the strength of 
materials. 

C. A. M. Gray. 


Geology 

Principlks of Sew mentation. By W. H. Twen- 
hofel. Second edition. (New York: McGraw- 
Hill, 1950. 673 pp., 81 text-figs. x 6".) 
Price, $6.60. 

The publication of this second edition of an 
American standard textbook indicates its use- 
fulness in the study of sedimentary materials 
and sedimentary rocks. Since 1939, when the 
first edition appeared, much new work on the 
subject has been done in the United States, 
Holland, France, Germany, and the East Indies, 
and this has been incorporated in the new 
edition, which, however, retains the style and 
arrangement of the former. The book is supple- 
mentary to the Treatise on Sedimentation by 
the same author, who is one of the foremost 
authorities on sedimentation. Professor Emeri- 
tus of Geology in the University of Wisconsin, 
and who has been Editor-in-Chief of the Journal 
of Sedimentary Petrology since its inception in 
1931. 

In presenting the subject, emphasis is placed 
on the concept that sediments are products of 
heritage and, more particularly, of environ- 
ment; the aim is to give a better understanding 
of sedimentary processes and sediments. From 
the student’s point of view Chapters 2 and 3, 
‘The li]nvironniental Factors’ and ‘Classification 
and Consideration of Environments’, are the 
most important, introducing as they do the idea 
of a physiographic cycle and indicating its 
connexion with a sedimentary cycle — an idea 
now universally accepted. The classification of 
environments into continental (terrestrial and 
aqueous), mixed continental and marine, and 
marine, is tabulated on page 54 and shown 
diagrammatically in Figure 7. 

Chapter 4, ‘The Origin of Inorganic Sedi- 
ments’, summarizes the sources of sedimentary 
materials, including soils, and indicates the 
means whereby such material may arrive at the 
place of sedimentation. Other chapters deal 
with ‘Organisms and Sediments', ‘Transporta- 
tion and Deposition of Sediments', ‘Classifica- 
tion of Sediments’, and then there are a series 
of chapters on the various kinds of sediments 
— clastic, chemical (carbonates, siliceous, ferru- 
ginous, manganese-bearing, carbonaceous, phos- 
phatic, and evaporites). These follow the usual 
lines for describing these materials. The two 
final chapters, ‘Structural Features of Sedi- 
mentary Material' and ‘Textures and Colors of 


Sediments', are important and give much new 
and useful information. 

This book can be recommended to all senior 
students of Geology as a reference for additional 
reading in petrology courses. The format, 
printing and binding are of the usual high 
standard produced by McGraw-Hill. Very few 
erroi’s or omissions were noted. 

Dorothy Carroll. 


Madiematics 

Re8pon.se of Physical Systems. By J. D. 
Trimmer. (New York: John Wiley; 
London: Chapman and Hall, 1950. 268 + 

ix pp., 93 text-figs., 4 tables. 5|'' x SJ".) 
Price, $5.00. 

Some thirty years ago a series of lectures on 
‘Mathematical Methods’ was introduced into the 
Cambridge Mathematical Tripos course. Partly 
the need for this series was the outcome of a 
system in which each individual lecturer lec- 
tured on his particular subject — mechanics, 
hydrodynamics, gravitation, or electricity and 
magnetism — without reference to other lec- 
turers, so that the basically identical differ- 
ential equations were solved again and again 
for the same students. The Mathematical 
Methods lectures were meant to dispose of the 
solution of these differential equations, leaving 
the various lecturers to develop their own sub- 
jects on an assumed basis of knowledge of the 
solutions. One, possibly remote, consequence 
of the series is Jeffreys and Jeffreys Methods 
of Mathematical Physics, but, in any case, the 
unified mathematical approach to the problems 
of physics and engineering is now^ a common- 
place. 

In Response of Physical Systems the unifica- 
tion is complete. Tlie same symbols are used 
in the equation whatever the physical system 
under discussion, the relation of the symbols 
to the properties of the physical system being 
clearly explained in each case. The differential 
equation is taken as representing a basic 
process in which ‘something’ acting through a 
physical system produces a certain ‘reaction’. 
The ‘something’ Trimmer calls a forcing and 
the ‘reaction’ response. In the linear differential 
equation, written in the form f{d/dx)y - 0{x), 
the function 0 is the forcing, the function / 
(together with initial conditions) is the system, 
and the solution is the response. The response 
again is separated into two parts, the transient 
response, w^hich is what is usually termed the 
complementary function, and the forced 
response, which is a particular integral. 

The purpose of the book is not the foiTnal 
solution of the equations. For each type of 
equation the complementary function is stated, 
and a list provided of the particular integrals 
most usually required. Then follows a full 
description of some physical problems to which 
the equation may be applied, with a survey of 
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what factors in the physical problem have to be 
neglected in order that the equation may be 
taken as a mathematical description of the 
problem. The various physical coefficients are 
reduced to the author’s universal form, and the 
solution of the equation is then interpreted in 
terms of the physical problem. 

The first six chapters are devoted to physical 
systems which can be made to depend, approxi- 
mately, on linear differential equations with 
constant coefficients. The seventh is an inter- 
polation dealing, and dealing very lucidly, with 
measurement. The remaining four chapters 
discuss the simpler systems which depend on 
linear equations in which the coefficients are 
not constants, and on non-linear equations. 
There is an Appendix on the Laplace Transform 
which, besides being a good account of the 
method, contains a very fair assessment of its 
power and utility. One comment in particular 
is worth quoting (p. 251) : ‘The Laplace trans- 
formation, like other mathematical methods, is 
useful in proportion to the care and thorough- 
ness with which it is studied and practised. It 
is not a magic short cut to anything, nor does 
it, generally speaking, permit the solution of 
problems which may not be solved otherwise’. 

The author makes reference from time to 
time to Wiener’s Cybernetics^ but while Cyber- 
netics is, in a sense, a book of mathematical 
prophesy. Response of Physical Systems is very 
much a book of the present. Two chapters of 
the two books may in fact be directly compared, 
namely those on Measurement and on Feed- 
back; Trimmer’s very clear and readable 
accounts of these subjects provide a good take- 
off for Wiener’s flights of mathematical fancy. 
The following quotation from Trimmer's 
chapter on Measurement, while not saying any- 
thing new, gives a fair idea of the style in 
which the less formal part of the book is 
written (p. 147): 

The concept of noise plays a very impor- 
tant role in the response of physical systems. 
The symbol was introduced for noise, with 
the understanding that it was any forcing 
to which the desired response is zero or as 
near zero as one can get. Now, as becomes 
smaller, it eventually reaches a magnitude 
comparable with q.,; and finally the spurious 
response to q^ overshadows the response to 
the true value <7,1. Various schemes have been 
developed for reducing the response to c/„, 
but no scheme is fully successful. For noise 
is an inevitable reflection of a basic feature 
of physical nature — a kind of ‘graininess’, 
or statistical irregularity. The physical 
quantities, which seem to pour like a con- 
tinuous fluid at their higher values, take on, 
as their magnitudes are reduced, some of the 
properties of a collection of Mexican jumping 
beans. 

The knowledge of Mathematics assumed by 
Dr. .Trimmer is very much that which' Aus- 
tralian universities provide for Engineering 
students. Any physicist or engineer will find 


many hours of stimulating reading in this book; 
so Indeed will many mathematical students, for 
it breathes life into the rather dreary routine 
of elementary diffeiential equations. 

T. G. Room. 


Nuclear Science 

Photons and Electrons. By K. H. Spring. 
(London: Methuen, 1950. 108 pp., 38 text- 
figs. 4i" X 61".) English price. Is. 6d. 

This monograph is concerned with the various 
ways in which electrons and radiation Interact. 
The first chapter reviews the fundamental 
developments in knowledge of electron and 
proton behaviour over the past fifty years. The 
second chapter is devoted to the photoelectric 
process, considerable attention being paid to the 
spatial distribution of photoelectrons; this is 
followed by a chapter on the Compton effect. 
The fourth chapter, which is concerned with the 
leciprocal processes in which protons are 
ejected by electrons, discusses the spatial and 
intensity distributions of X-rays and concludes 
with a short account of the Cerenkov radiation. 
The fifth chaptei* comprises a well-written 
account of positrons, which includes discussions 
of angular and energy distributions of electron 
pairs and the annihilation of positrons. The 
concluding chapter considers the application of 
the results discussed in the earlier chapters to 
the very-high-energy cosmic-ray electrons and 
photons. 

This excellent little book should be welcomed 
by physicists. It includes within the compass 
of its hundred pages a summary of many 
important theoretical results. The book is 
w^ell balanced between theory and experiment; 
each account of a theoretical development being, 
in general, followed by a useful survey of the 
associated experimental results. An adequate 
reference list is to be found at the end of the 
book. 

A few statements in the book suggest that 
perhaps a considerable time has elapsed between 
preparation of the script and its appearance. 
For example, in a book published in 1950 it 
appears a little inadequate to quote 180m as 
the best experimental value for the mass of the 
meson, even when a footnote is added regarding 
the suspected existence of both lighter and 
heavier types of mesons. For some two years 
or more, experimental evidence has been definite 
in regard to the existence of, at least, mesons 
of masses approximately 210m and 280 m. 

For one who has been interested in the expan- 
sion chamber for many years, it is refreshing, 
in these days when the exponents of new and 
revived techniques for detection of atomic 
particles are numerous, to be reminded of the 
significant and considerable part played by the 
expansion chamber in various investigations 
concerned with the interaction of electrons and 
radiation. 

J. C. Bowf.r. 
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Relativity 

Mathemati€k ok Rei.ativity. By G. Rainich. 

Applied Mathematics Series, edited by I. S. 

Sokolnikoff. (New York: John Wiley; 

London: Chapman and Hall, 1950. 173 + 

vii pp. 51" X 9".) Price, $3.50. 

This latest addition to the many texts on the 
theory of relativity is characterized by a concise 
but very thorough mathematical treatment. 
For within the space of 173 pages the author 
covers not only the special and the general 
theory together with the necessary development 
of the tensor calculus, but gives also the 
broader background obtained with the inclusion 
of electromagnetism (as far as special relativity 
is concerned). This tightness of presentation 
— with all loose ends neatly tied up — will have 
resulted largely from the author's twenty years 
of experience in teaching the subject, but of 
course it does not make for easy reading; and 
the text may be found somewhat dehydrated 
and indigestible by those who possess little 
mathematical backg'round and by the dilettante 
interested in relativity. There is not a single 
diagram in the book! But physicists and mathe- 
maticians wishing to study the subject seriously 
will find the book clear and useful, and will 
appreciate the broad treatment of all the 
material as a consistent whole. 

While comparatively little has been added to 
the theory of relativity in the many years since 
its inception, the presentation here is fresh and 
in some respects novel. The mathematical tools 
are introduced step by step only as required, 
thus spreading the difficulties. Tensors are 
introduced as a generalization of vectors and 
treated to a large extent Mn the notation and 
from the standpoint of vector analysis (similar 
to the approach of E. A. Milne in Chapter III 
of the comparatively recent book, Vectorial 
Mechanivs), witli consequent gain in under- 
standing. 

The main plan of the various chapters is 
bilefly as follows: I. Old Physics (Motion of a 
point and of a fluid in vector and tensor 
notation respectively; Maxwell’s equations and 
the stress-energy tensor); 11. New Geometry 
(Four-dimensional analytic geometry; tensor 
analysis; the imaginary coordinate); III. 
Special Relativity ( Loren tz transformations; 
photons; electricity and magnetism; the com- 
plete tensor) ; IV. Curved Space (General 
coordinates; the Riemann tensor; geodesics); 
V. General Relativity (The law and equations 
of geodesics; the three tests of the theory). In 
keeping with the essentially mathematical mode 
of presentation, no reference is made to the so- 
called paradoxes of relativity, or to the early 
experiments on ‘ether drag’, aberration of light 
and so on. Also, no attempt is made to cover 
the cosmological theories of the ‘shape’ and the 
expansion of the universe, as these lie outside 
the basic theory and are somewhat speculative 
anyway. 


It merely remains to add that the printing is 
clear and the style of the author lucid; but that 
the price, for a book of its modest size — while 
attractive enough in the United States — is 
repellent in this country, thanks to the con- 
tinued depreciation of the Australian pound. 

C. B. O. Mohr. 


Spectroscopy 

The Identjfication ok Moleoiu.ar Spectra. By 
R. W. B. Pearse and A. G. Gaydon. 
(London: Chapman and Hall, 1950. 276 

pp., 12 plates. 73" x 11".) English price, 
£2. 10.V. 

The first edition of this book appeared in 
1941. The writers claim to have include in this 
second edition new data as late as November 
1949, and to prevent undue bulkiness have 
arranged many of the tables in a more compact 
form. The last section of the book is devoted 
to what is described as ‘Practical Hints’, which 
are not to be despised in spite of their brevity. 
No diagrams are included, b\it there are a 
number of excellent plates. 

T. Irrdale. 


Statistics 

1 XTKODICTIO.N TO IlIE THEORY OK PROBABILITY' 

AM> Statistics. By Niels Alley and K. 

Buch. (New York: John Wiley; London: 

Chapman and Hall, 1950. 236 pp., 5 tables. 

91" X 6".) Price, $4.00. 

The review'er has found this book very stimu- 
lating. It is a translation from the Danish of 
a book ‘which has already an enviable record 
in Continental Europe’ — to quote the editorial 
preface. The translated preface to the Danish 
edition specifies the purpose of the book as 
giving ‘an elementary introduction to the 
theory of Probability and Statistics with special 
reference to its practical applications’, and 
claims' to follow the English school founded by 
Fisher. Nevertheless, the student of Statistics 
accustomed to the type of textbook used as an 
introduction to the subject in English (and 
Australian) universities, even in those courses 
w'here it is taught only as an interesting piece 
of pure mathematics, will find the content and 
approach of the book veiy unfamiliar. 

To some extent this is a matter of notation; 
in most cases the more usual ‘English’ equiva- 
lent notation is given as a footnote the first 
time a term is introduced, but the difficulty of 
translation to more familiar terms persists for 
some long time. But most of the unfamiliarity 
will be found in the general approach, which 
begins with a very formal discussion of philo- 
sophical-mathematical concept of probability 
and does not enter the fipld of practical appli- 
cation until at least two-thirds of the book has 
been mastered. The exceptions to this are the 
‘examples’ drawn from the field of Statistical 
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Physics and the Quantum Theory which are 
scattered through the earlier sections; and one 
cannot avoid the Impression that the book is 
mainly directed to readers who are good mathe- 
maticians and who are also mainly seeking to 
apply the technique in the Physical Sciences. 

Nevertheless, if the book will appear difficult 
to readers who are not well equipped mathe- 
matically, there is much in it to recommend. 
The attention paid to the work of Polya and 
Kapeteyn, usually so much neglected by English 
writers and so difficult to obtain in the original, 
makes the book very valuable to anyone 
interested in theoretical distributions other 
than the normal curve and the other standard 
types. The uses of the ‘probit’ method to 
determine curve types and the parameters will 
also be new to many English readers. Finally, 
the careful annotation of every term when first 
introduced, not only with other English terms 
that have been used by other writers, but also 
with the corresponding French and German 
terms, makes the book almost a technical 
dictionary as well. 

If not perhaps a book to lecommend to 
students, it certainly remains one that every 
person who is teaching Statistics should have 
on his shelves. 

R. S. G. Rutitekfori). 


Ax Introduction to Probability Theory and 
Its Applications. Volume 1. By W. Feller. 
(New. York: John Wiley; London: Chap- 
man and Hall, 1950. 419 ^ xii pp., tables. 
53" X 9".) Price, $6.00. 

This book sets out ‘to treat probability theory 
as a self-contained mathematical subject 
rigorously avoiding non-mathematical concepts', 
while at the same time developing a feeling for 
the practical applications. The result is a very 
happy blend. 

The approach to probability is directly 
thi’ough the ‘sample space’, which is developed 
very simply and easily in the first two chapters; 
this is followed by three chapters on combina- 
torial problems. Further chapters on the 
Binomial, Poisson and Normal Distributions 
follow, and it is only in Chapter 9 that the 
explicit term ‘random variable’ is introduced, 
at which stage the reader is well prepared for 
it. This unusual treatment seems very well 
justified both logically and in the result of a 
very readable textbook (in so far as a mathe- 
matical textbook can evei- be readable! ) 

But it is in the concluding chapters of the 
book that its chief value lies. These chapters, 
dealing with Recurrent Events, Random Walk 
and Ruin Problems, Markov Chains, and Time 
Dependent Stochastic Processes, represent the 
first attempt to bring the topics out of their 
inaccessibility in the mathematical journals, 
and to present them in an exhaustive but under- 
standable way. The present reviewer looks 
forward to many hours of closer study of these 


sections, and even more to the subsequent 
enlightenment and perhaps the ability to read 
more of the current literature. 

This first volume is restricted to discrete 
sample spaces. The continuous case, together 
with the general theory of random variables 
and their distributions, limit theorems, dif- 
fusion theory, etc., is promised in a succeeding 
volume. 

R. S. G. Rutherford. 


Thermodynamics 

Chemical Thermodynamics. By F. D. Rossini. 
(New York; John Wiley; London: Chap- 
man and Hall, 1950. 514 + xlx pp., many 
text-figs., tables. 5J" x 8i". ) Price, $6.00. 
Thermodynamics. By J. R. Partington. Fourth 
edition. (London: Constable, 1950. 263 + 
vii pp., 43 te.xt-ftgs., tables. 5i" x 8i".) 
English price, £1. 2s. Sd. 

Originally developed some hundred years ago 
as an aid to the understanding of the per- 
formance of the steam engine, the science of 
Thermodynamics invaded the field of physical 
chemistry in the second decade of the present 
century. Theoretical developments in this field 
have been rapid and research workers in 
physico-chemical subjects soon learned to apply 
the principles thus developed. The use of these 
same principles in large-scale chemical 
endeavour followed a little more slowly, but 
has shown signs of rapid expansion in recent 
years. For this reason the appearance of two 
new books, one British and one American, is 
to be welcomed. 

Both books take the reader from first prin- 
ciples in thermodynamics up to the stage where 
application of thermodynamic principles to 
chemical practices becomes a routine mattei’. 
Both authors piovide numerous examples 
whereby the reader can test the completeness of 
his grasp of the subject. But whereas Parting-, 
ton appears to be most meticulous in laying 
down basic principles and in circumventing 
mathematical difficulties, Rossini appears to 
want to take his reader up to the stage of 
application by the quickest possible route. He 
assumes little prior knowledge of physical prin- 
ciples in so doing, but does assume a more 
complete knowledge of mathematical operations 
including partial differentiation. 

Partington’s book is the fourth edition of a 
textbook which has become a standard in its 
class. This particular edition differs in only 
minor respects from the third edition published 
in 1940. A few of the sections dealing with 
entropy and free energy have been enlarged 
and there has been a change in the method of 
derivation of some of the thermodynamical 
equations. The three chapters dealing respec- 
tively with Non-ideal Solutions, the Nernst 
Heat Theorem and Statistical Methods have 
also been enlarged slightly. The values of the 
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general physical constants listed at the end of 
the text have been brought up to date and a 
valuable appendix has been added. This deals 
with a number of the basic principles in Mathe- 
matical Physics which are used in thermo- 
dynamics and give alternative proofs for some 
common thermodynamical expressions. 

While the book by Rossini is a first edition, 
the author is particularly well known to the 
scientific public. He has been the author of a 
particularly large number of important papers 
on aplied thermodynamics and the co-author of 
a number of books on physico-chemical subjects. 
His present book will appeal particularly to 
those concerned with large-scale application of 
thermodynamical principles. His penultimate 
chapter gives examples of the application of 
these principles to a long list of chemical and 
chemical engineering operations, including 
petroleum technology and fractionation. The 
book is completed with a guide to the sources 
of data for thermodynamical calculations and 
an appendix giving useful conversion factors. 

R. C. L. Bos WORTH. 


Zoology 

PiiYsioi.oGK’Ai. Mechanisms in Animal 
Behaviour. Symposia of tlie Society for 
Experimental Biology, No. 4. (Cambridge: 
University Press, 1950. 482 i vii pp., 12 
plates, many text-figs, and tables. 6" x 93". i 
English price, £1. IH.v. net. 

Papers read at the Symposium of the Society 
of Expei’imental Biology in Cambridge in 1949 
are collected in this book. They cover a 
treiiKuidously wide field, from pure i)hysiology 
such as Adrian’s short paper on the control of 
nerve-cell activity to a philosophical discusson 
of vitalism and mechanism by Lorenz. The 
contributions do not form a particularly integ- 
rated unit but they have nevertheless been 
arianged under four main headings: the range 
and capabilities of sense organs; central and 
perii)heral contiol of behavioiii' patterns; 
instincts, taxes, etc.; and a final section on 
leaiTiing. 

A good deal of the interest in the symposium 
lies in the last two sections, as they bring 
together papers by such distinguished European 
workeis as Tinbergen, Lorenz and Baerends, 
whose writings on instinctive behaviour have 
not been readily available to Australian 
zoologists. Fret' rein is given to the typically 
European concepts of ‘releaser mechanisms’, 
‘reaction specific energy’, ‘vacuum activity’ 
and ‘mood hierarchy’ so ably demonstrated in 
Tinbergen’s studies of the stickleback. The 
contributors to this section tend to assume that 
the reader has at least a superficial knowledge 
of these terms; some of them are introduced 
before they are clearly defined. For those who 
have not a bird’s-eye view of the trend of 
European thought on instinctive behaviour, the 


reviewer recommends a preliminary reading of 
Thorpe’s excellent survey entitled ‘The Modern 
Concept of Instinctive Behaviour' published in 
the Bulletin of Animal Behaviour, No. 7 (1948). 
It is a disappointment that none of the authors 
make any reference to the American school of 
McCulloch, Wiener and Bigelow, with their 
interpretation of purposive behaviour in terms 
of R'edback mechanisms. The statement of 
Lorenz (p. 229) that ‘no mechanist (apart from 
Pavlov) evei‘ raised the question after a causal 
explanation of directiveness and purposivity of 
behaviour’ surely ignores the interpretations of 
this American school. The general discussion 
of instinctive behaviour is preceded by con- 
tributions from Pantin and Smith on the 
nervous system and behaviour of Coelenterate§ 
and Starfishes respectively. 

In an analysis of learning Thorpe adds to the 
usual categories of ‘trial and error learning’ 
and ‘insight learning’ two other categories, 
‘habituation’ and ‘imprinting’. He further 
differs from the orthodox api)roach in , extend- 
ing the meaning of insight learning to cover 
non-visual senses such as olfaction. ‘Is not 
insight’, he asks, ‘merely the counterpart in 
form vision of that power of generalization 
which seems to be chaiacteristic, in some 
degree at least, of all perceptions?’ In this 
section of the book Lashley deals with the 
difficult subject of localization of memory in 
particulai* areas of the brain. 

The section of the symposium on sense organs 
and neive mechanisms is of more specialist 
Interest than the above. Lowenstein summarizes 
knowledge of the function of the labyrinth, to 
which he has made notable contributions in 
his own researches. Pumphrey gives an account 
of the evolution of hearing, and tells us that 
the hiss of a snake is likely to be louder and 
more shrilling to the rat than the lion’s roar 
to us! Miss Tansley gives a comparative 
account of visual acuity and colour vision. 
Lissman deals with proprioceptors. 

The pi oblem of central and peripheral cont ’ol 
of behaviour patterns is discussed by Adrian 
from the side of the activity of the nerve cell 
itself. Weiss summarizes experimental opera- 
tions in Amphibia and other animals which 
throw light on the same general problem. Gray 
deals witli the question of whether an animal 
can initiate and maintain patterns of co- 
ordinated muscular movement without refer- 
ence to the external world. The answer, as far 
as the Polychaetes is concerned, is given in 
another chapter on this subject by Wells, in his 
discussion of spontaneous rhythmic activity in 
Polychaete worms. 

Because this book is a collection of papers 
each delivered without any special reference 
to other papers in the symposium, it h*as its 
inevitable limitations. There is no index and 
there is no uniformity in the bibliographies at 
the end of chapters. On the other hand, it 
contains much information wdiich is otherwise 



THE AUSTRALIAN JOURNAL OF SCIENCE 


APRIL 


im 


quite inaccessible to the average zoologist. 
Senior students and lecturers will want to 
possess a copy. It can be said to maintain the 
high standard of the preceding three symposia 
of the Society foi‘ Experimental Biology. 

L. C. Birch. 

The Mammals of Victoria. By C. W. Brazenor. 
National Museum of Victoria: Handbook 
No. 1. (Melbourne: Brown, Prior, Anderson 
Pty. Ltd., 1950. 125 pp., 1 coloured plate, 
many text-flgs. Si" x si".) 

Both the layman and the professional zoo- 
logist will find this an attractive and satis- 
factory little book and, while its title is 
Mammals of Victoria, it is in most cases equally 
useful for all the States. 

The book is divided into two main sections. 
First, a semi-popular account of the Class 
Mammalia with special mention of the dentition 
and reproductive systems of the marsupials, 
followed by a series of illustrations and short 
notes of the Victorian mammals. The second 
section is more for the specialist since it deals 
in some detail with the dentition of the mar- 
supials and monotremes. 

The descriptive notes, as well as the exposi- 
tion of the more general matter, are clear and 
relevant, while the half-page text-figures are 
excellent and should make identification in the 
field a matter of moments. 

J. R. Simons. 


Book Notices 


Test Walls for As.sessino Construction Times 
WITH New Building Blocks. National Build- 
ing: Studie.s Technical Paper No. 9. (London: 
H.M.S.O., Sor D.S.I.R., 1951.) English price, 9d. 

The practical value of any new type of building 
block is dependent on the construction time of 
buildings in which it is iLsed. The Paper gives 
details and results from small-scale test walls, 
which include all the main features of construction 
of a full-scale house. Taken in conjunction with 
exi.sting data for other types of building block, the 
results allow construction time for small hou.ses to 
be assessed. 


Quartz Vibrators and Their Applications. By 
i*. Vigoureux and (\ F. Booth. (London: 
H.M.S.O., for D.S.I.R., 19GL) English price, 
£1 10s. 

Since the discovery of the piezo-electric effect in 
1880 the importance of the quartz crystal in 
research and in practical application has grown. 
In radio, electronics, and ultrasonics, increasing 
numbers of applications for quartz vibrators are 
being found. During the years 1938-1945, for 
instance, the production of crystal units increased 
from 10,000 to 1,500,000. Quartz Vibrators and 
Their Applications 6.ea\& with the subject of piezo- 
electricity from both the theoretical and practical 
aspects and the work is intended to provide com- 
prehensive Information on the qualities and uses 
of quartz vibrators. 

The applications described include frequency 
generfttion, multi-channel telephony, radio trans- 
missio>n, ultrasonic submarine detection and accu- 
rate time-keeping. Sections of the book are devoted 
to the structure and properties of raw quartz, the 


examination and selection of quartz for specified 
purposes, and the problems of bulk manufacture of 
crystals. 

Communication Circuit Fundamentals. For 
Radio and Communication Engineers. By C. 
E. Smtth. (New York : McGraw-Hill, 1949. 
401 pp., numerous text-figs, and tables. 
9}" X 6''.) Price, |6.00. 

This is the second of four books designed for 
a complete course in radio and communication 
engineering. The material has been prepared for 
home study to meet the needs of radio operators 
and broadcast technicians. The book cavers the 
physics of circuit elements, including vacuum tubes, 
and presents the fundamentals of alternating and 
direct current circuits. 


The Effect of Insect Hbpellants and Insecti- 
cides ON Bitumen /Paper Laminates Used 
FOR Wrappers and Case Liners. By A. L. 
Temby and E. C. Kuster. (D.R.L. Technical 
Note No. 11. 16 pp., 19 photos. BJ" x 8J", 

paper covers.) Obtainable from Defence 
Hesearch Laboratories, Private Bag No. 4, 
Ascot Vale, W.2, Victoria. Free. 

Following reports of textile goods wrapped in 
bitumen/paper laminates being stained when 
naphthalene and p-dichlorbenzene were used as 
moth repel lants in the packages, the effects of 
these matrials and DDT on bitumen /paper lami- 
nates under various (.simulated) climatic conditions 
were Investigated. A DDT/talc mixture is recom- 
mended for moth-proofing textile goods during 
storage. 

Li. ST OF Species Maintained in the National 
Collection of Type Cultures. Second Edition. 
Issued by the Medical Research Council of 
Great Britain. (London: H.M.S.O., Box 509. 
S.E.l.) English price, 9r/. 

This is a revised edition of the list providing 
information on all of the cultures available at the 
National Collection and on the number of strains 
that are maintained of each siiccles. 


ivADio Research , 1 9 3 - 1 9 4 K . ( London : H. M . R.< ). , 

1950.) English price, 2s. 

Radio Research, Includes details of the 

first year’s work of the .separate Radio Research 
Organization which was set up by D.S.I.R. at the 
end of 1947. Up to 19:U1 the activities of the Radi(j 
Research Board were described in a few special 
reports and after that in the annual reports of the 
National Physical Laboratory, where the majority 
of the radio investigations have been carried out. 
An extended programme of research was started 
on in 194 9 and in future the progress of the work 
will be reported annually. 

Much of the research work carried out has been 
concerned with the proxiagation of radio waves 
along the ground and through the iipjier atmosphere, 
and their development and use for direction and 
position finding. Other Important work was the 
investigation of atmospheric noises and their causes, 
thunderstorms and lightning flashes. The iiractical 
technique and experience gained in this research 
enabled the first demonstration of radar to be given 
by staff engaged on the programme of the Radio 
Research Board. 

The present research programme includes an 
investigation of the communication xiossibilitles of 
the shorter wavelengths now being used for radio- 
telephone relay links and television, and valuable 
data have already been accumulated. Work con- 
tinues on the use of long waves for precise navi- 
gation and surveying purposes, and on the applica- 
tion of radio techniques to meteorology. 

Research into the characteristics and sources of 
atmospheric noise has been developed Mnto a world- 
wide survey in co-operation with Australia and the 
United States of America. Sixteen service and 
commercial stations now make a schedule of hourly 
observations over the frequency band 2-5 to 20 
Mc/s. The investigation is being extended to the 
low-frequency range of 1 5 to 500 kc/s. 
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The Department of Veterinary 
Physiology, University of Sydney 

C. W. Emmens* 


The Department of Veterinary Physiology 
occupies some 11,000 square feet of a two-storey 
temporary building near to the Ross Street 
entrance to the University grounds. Its layout 
is a compromise between the desirable and the 
unavoidable, as this portion of the building was 
already in existence prior to being taken over 
for its present purpose. The final result, how- 
ever, has not been disappointing, and the 
Department is, for the most pa i t. conveniently 
arranged. The main structural alterations and 
equipping were completed two years ago, and 
since that time the Department lias been 
functioning full-time. Costs have largely been 
covered by grants generously piovided by the 
Rural Bank of N.S.W., the Commonwealth Bank 
of Australia, the Austi-alian Wool Industry 
Fund, and Messrs. Burroughs Wellcome & Co. 
Ltd. Contributions towards research and some 
staff salaries have also been received from the 
Wool Research Trust Fund, the George Aitken 
Pastoral Research Trust, the Australian Meat 
Board and the Commonwealth Research Grant. 

The academic staff comprises tlie professoi’, 
two lectuiers, and tliree full-time research 
workers. A visiting worker from C.S.I.R.O. 
was also present last year, and it is jdanned to 
accommodate three such woikers in tlie near 
future. Technical and clerical staff and animal 
attendants total eight. T^ectures and practical 
classes are given foi’ tlurd-year veterinary 
students, following a course in elementary 
physiology which is taken in common with 
medical and dental students in Year II. A 
substantial part of the time of the Department 
is thus devoted to I’esearch. 

Layout and Services 

A plan of the Department is shown in Figure 
1. Not shown in the plan are three basement 
animal rooms and an attached store and wash- 
room, and a new workshop at present in course 
of construction. 

There are two large laboratories for class- 
work, each about 43 feet square, with attached 
preparation rooms and stores. The one on the 
ground floor is for mammalian physiology, 

* Professor of Veterinary Physiology, University 
of Sydney. 


while the one above is for more general physio- 
logical and biochemical work. Both of these 
laboi'atories are supplied with air exhaustion 
fans. 

The mammalian physiology laboratory is 
equipped with twelve operating tables lit by 
fluorescent units and can accommodate sixty 
students. Each table is supplied with equip- 
ment for electrokyraograph recording, metrical 
stimulation, heating of the animal and of 
saline; and with a pulsating air line for arti- 
ficial respiration, to which is connected an 
anaesthetic-air mixer. Pulsations for time 
recording are sent out from a central clock, 
and each table lias its own 6v. D.C. supply from 
which an induction coil is operated for regu- 
lating the stiength and natuie of electrical 
stimuli. Aiound the sides of the laboratory 
l uns a bench with the usual services, including 
compressed air. This bench can be used for 
setting up preparations of isolated organs, or 
for haemoglobinometry, for example, in con- 
junction with animal experiments at the tables. 

The general physiological laboratory has con- 
ventional benches, with the usual services plus 
vacuum lines, and can accommodate fifty 
students. It is well supplied with fume cup- 
boards, refrigeration, incubators, ovens and 
furnaces, and has as an annex a balance room 
and a histological preparation loom. 

There are three research laboratories in 
oi)eiation and two in course of construction. 
Those now in use coini>rise two physiological 
laboratories, and one more biochemically- 
equipped laboratory. All have 240v. A.C., 6v. 
D.C., compressed air and vacuum lines; and two 
are arranged on a mutable plan, with two wall 
benches and some shelves as virtually the only 
fixtures. These (RLl and RL2 ) have a central 
floor or ceiling service panel, so that a bench, 
operating table, or any other piece of equipment 
can be temporarily installed and removed when 
not required. The two new laboratories will be 
on a similar plan, and will have an annex for 
microscopy and histology. 

The small animal rooms, three in number, 
cover an area of only about 650 square feet, the 
total space available for them. This is barely 
sufficient for present needs, and will be insuf- 
ficient if the work of the Department requires 
more of the larger laboratory animals. At 
present, some 3000 mice, 250 rats, 50 rabbits 
and a few other species are kept. Work with 
farm animals has to be catered for elsewhere. 
These rooms are bare of permanent fitments 
except for electric points well above floor 
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level, and can be cleared and washed down 
readily. They are served by an air inflow, 
thermostatically controlled at about 76 ®C, 
giving about four changes per hour. To avoid 
the distribution of effluent air into the rest of 
the building, it is drawn off by fans and dis- 
charged to the outside above roof level. The 
animals are housed in metal cages on metal 
racks and are fed cubed diets almost exclusively. 
A lift for the transport of animals runs up to 
each floor. 


comparative aspects of animal physiology and 
particular attention is paid to species differ- 
ences in digestion, metabolism and reproduction- 
practical classes are held twice weekly during 
Lent and Trinity Terms and occupy a total of 
at least 108 hours. One term is devoted to 
general physiology, mostly illustrative of points 
arising in the lectures, and the other to opera- 
tive mammalian physiology with the rabbit as 
the subject. This latter course was initially 
based on the classes held in the Physiology 




Figure 1 Gf<ouNf:' Floor 


There were originally two lecture theatres, 
one on each floor, but the upper one is in 
process of conversion to the research labora- 
tories mentioned above. Both are serviced by 
an air-circulation unit. 

Lectures and Practical Classes 

A course of about 60 lectures (Veterinary 
Physiology II), which assumes a knowledge of 
elementary physiology and biochemistry, is 
given during three terms. It covers assimila- 
tion, digestion, growth and metabolism, endo- 
crinoljpgy, reproduction, and the nervous 
system, all with particular reference to domestic 
animals. In this course, stress is laid on the 


Department of the University of Adelaide, 
under Professor Sir Stanton Hicks. 

In the general physiology classes, students 
work in pairs or teams, according to the nature 
of the experiments. They use frogs, mice, rats, 
rabbits and sheep in practical studies of the 
physiology of anaesthesia, blood and circulation, 
reproduction and digestion. Commonly, the 
results of the whole class are designed to 
answer a particular question and to be an 
example of the scientific method in operation. 
These group experiments usually succeed, but 
when they fail there is a fruitful field for 
discussion which probably does more good than 
a series of unbroken successes. 
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The mammalian physiology classes are run 
as a series of teams, one to each operating table. 
The team, of four or five students, is divided 
into a surgeon, his assistant, an anaesthetist, a 
mechanic and a recorder. The duties of the last 
two are combined when the team is of four 
students only. All duties are undertaken in 
rotation, under the leadership of the surgeon. 
The practical work includes the recording of 
blood pressure and respiratory movements 
under various experimental conditions, studies 
of the effects of anaesthetics and other drugs, 
of haemorrhage and various measures designed 
to counteract it; measurements of blood volume, 
circulation time, the effect of drugs on diuresis; 
stimulation of various nerves and of the motor 
areas of the brain. 

Rf' search 

At present, research is largely confined to 
reproductive physiology, both in males and 
females. 

Various aspects of the physiology and bio- 
chemistry of mammalian spermatozoa are being 
studied. In this work, bull, ram, rabbit and 
human spermatozoa are used, with occasional 
diversions to other species — even to the honey 
bee. As a basis for otlier work, a comparative 
study w'as undertaken of the reactions of the 
various spermatozoa to such factors as varia- 
tions in pH, osmotic pressure and the electro- 
lytes present in artificial diluents. We started 
with observations of motility and percentage 
survival at vaiious times from the start of 
tests, and are now' progressing to manometric 
studies under similar conditions. Interest has 
also centred on reactions to temperature 
changes, in particular to low' temperatures, as 
w(* have been experimenting whth methods for 
preserving the semen of domestic animals by 
storage in the frozen state. This work, which 
received particular recent stimulus from the 
discovery of Polge, Smith and Parkes,* that 
spermatozoa may be successfully revived after 
relatively slow freezing, has met with success 
in the case of the ram and the bull, while the 
preservation of a percentage of rabbit sperma- 
tozoa has also been achieved. It remains to be 
seen whether such preserved semen is fertile. 
If it is, there is a strong possibility of storing 
semen for artificial insemination for many 
months or even years. 

Another aspect of reproductive physiology 
wdiich occupies us is the study of the capacity 
of both males and females to recover from 
sterility caused by the administration of oestro- 
gens. This is a collaborative piece of work, 
designed as part of the programme of investi- 
gations into the sterility of sheep on Dwalganup 
early-subterranean clover, under the general 
organization of a C.S.I.R.O. Committee. All 
that we can say so far is that, although it seems 
likely that ewes are progressively sterilized by 
the seasonal intake of oestrogenic material in 

* Veterinarp Record, 6B, 115 (1960). 


clover, we have not yet been able to imitate 
the condition in mice by the administration of 
crystalline oestrogens. Unless treated very 
early in life, and with results not resembling 
those seen in the sheep, the mouse seems to be 
able to recover completely. However, we are 
now investigating the effects of more prolonged, 
lower dosage, and of repeated dosage with rest 
intervals simulating a seasonal intake. 

In part related to the problem of Dwalganup 
clover, but also forming a research programme 
in its own right, is an investigation into various 
aspects of the local (intravaginal) action of 
oestrogens in the mouse. This work originated 
in attempts to find a very sensitive method for 
the biological estimation of oestrogens in body 
fluids by the vaginal cornification technique, 
and to an extent this aim has been achieved. 
Thus, we can detect quantities of as little as 
0 00005 Mg per mouse, but the variability of 
responses is such that many animals are 
lequired for anything like an accurate assay. 
Attempts to reduce variability continue, as the 
method has the advantage that not only is it 
very sensitive, but it is not affected by esterifi- 
cation of the oestrogens tested, and the relative 
activities of the natural oestrogens are very 
much more alike than by any other test. Indeed, 
it seems likely that their potencies are identical 
when they are administered under optimal con- 
ditions, which avoid w^astage of activt material. 

The greatest sensitivity in these intravaginal 
tests has been found wiien the oestrogens are 
linked to proteins, and the technique is also 
being used to determine wdiich of the blood 
proteins show the greatest affinity for the 
hormones. A cuiious, and from one point of 
view' a most irritating, discoveiy is that the 
more sensitive the test becomes the greater its 
variability, so that accurate measurement 
becomes very tedious. It Is probable, however, 
that this observation is, in some w-ay that w'e 
do not yet understand, fundamental to the 
investigation; and that if we discover why the 
variability in response increases w^e shall knt^w 
very much more about the action of these 
hormones. With this in mind, we are looking 
into the differences between the effects of local 
and systemic dosage with oestrogens, and into 
the contributions that other endocrine organs 
may make to the process of vaginal cornifica- 
tion under the two conditions of administration. 

In addition to the work on reproduction and 
sex hormones outlined above, other unrelated 
w'ork has been undertaken. This includes a 
study of blood constituents during the course 
of the adaptation syndrome in sheep, and of the 
similarities and differences in the blood pictures 
of identical and fraternal twin cattle. The 
latter, although founded on only eight pairs of 
animals, has given rather startling results, in 
that no greater similarity has been found 
within identical pairs than within fraternal 
pairs of the same sex. This investigation 
covered blood cell counts, plasma chlorides, 
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blood sugar levels, and red cell • fragility. The 
usual large differences were found between 
pairs, whether fraternal or identical, but there 
is no indication that these blood factors were 
more uniform in the identical than in the 
fraternal twins. 

The Establishment of Coniferous 
Plantations in Australia* 

N. HAixt 

Tills article points out the place of 
coniferous wood in the timber economy of 
the world. 

Reference is made to the shortage of 
‘softwoods’ in Australia and the steps 
which the Commonwealth and States are 
taking to plan for the future by establish- 
ing coniferous plantations. 

A review is given of the principal exotic 
and indigenous species used in planta- 
tions. Consideration is given to forest 
genetics and an outline of criteria in the 
selection of Ignd for planting, preparation 
of the planting site, spacing and nursery 
and planting technique. 

Introduction 

The term ‘softwood’ has long been used to 
represent the wood of the Coniferae, of which 
the most important family is the Pinaceae. This 
group of plants is predominantly arborescent 
and includes such well known producers of 
commercial timber as the genera Finns (pines), 
Picea (spruces), Abies (firs) and Pseudotsuga 
(Douglas fir). 

The timber of the Coniferae is, in general, 
relatively light, of satisfactory strength in rela- 
tion to weight, straight grained, moderately soft 
and easily sawn, machined and nailed. In con- 
trast to this, hardwoods as a group, and par- 
ticularly the genus Eucalyptus, are heavy, 
strong, not straight grained, hard and not 
readily hand-worked or nailed. Certain other 
properties, especially microscopic cell structure, 
result in softwoods seasoning much faster and 
more evenly than hardwoods. Because of these 
factors softwoods are more suitable for light 
building construction such as houses, for fit- 
tings, most furniture and the very large box 
and case industry. The Coniferae also produce 
the bulk of the world’s pulp wood, and in most 
industrial countries, other than Australia, repre- 
sent 80-90 per cent, of timber consumption. 

* The second of a series of articles supplied 
through the Forestry and Timber Bureau (Common- 
wealth of Australia), 305 Collin.s Street, Melbourne, 
C.l. 

t Division of Forest Resources and Timber Pro- 
duction, Forestry and Timber Bureau. 


Compared with countries of the temperate 
regions in the northern hemisphere, the indi- 
genous forest resources of Australia are 
markedly deficient in softwoods. A report pre- 
sented to the Fifth Empire Forestry Conference 
in 1947 (Rodger, 1947) gave the following 
figures for the estimated total volume of timber 
in the exploitable forests of Australia: 



Million cu. ft. 

I^er 


under bark 

cent. 

Softwoods 

583 

50 

Hardwoods 

11,406 

95-0 

Total 

11,989 

100-0 


Contrasting with the small percentage of 
softwoods given for the volume of exploitable 
forests in Australia, is the high percentage 
consumption of softw^ood sawn timber. During 
the years prior to World War II, the figure was 
about 50 per cent. Recently this has fallen to 
30-35 per cent., largely due to a smaller per- 
centage of total consumption coming from the 
indigenous hoop pine. 

Australia has none of the species of Coniferae 
common in the northern hemisphere, though it 
has some indigenous species of importance. The 
principal indigenous genus is Araucaria (hoop 
and bunya pines); next in importance is Cal- 
Htris (cypress pines), and of still less impor- 
tance is Agathis (kauri pines). Increasing in 
importance and already exceeding hoop pine in 
production are the exotic coniferous planta- 
tions. The most important exotic species is 
Pinus radiata. 

The States have long been aware of the desir- 
ability of establishing coniferous plantations. 
Prior to World War I, some of the States had, 
over a long period, conducted planting on a 
small scale; and, following the war, planting 
programmes were developed which resulted in 
substantial areas being planted in the following 
twenty years. Following World War II, pro- 
grammes were reviewed and, in most cases, sub- 
stantially increased. The following table gives 
an indication of the current position: 


Tablm 1 

Coniferous plantations in Australia 
as at 31 December 1341). 



Area Planted* 

Programme 
for total 
area by 


State Forest 
S€7'vices 

Private 

State Forest 
Services 

Qld. . 

40,000 



200,000 

N.S.W. 

33,000 

6,000 

200,000 

Vic. . 

49.000 

13,000 

200,000 

S.A. . 

106,000 

18,000 

200,000 

W.A. 

13,000 

— 

100,000 

Tas. . 

4.000 

2,000 

50,000 

A.C.T. 

16,000 

— 

40,000 


261,000 

39,000 

990,000 

• All 

areas in acres to the nearest 

’000. 
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Queensland, New South Wales and Victoria 
each have target areas for annual planting pro- 
grammes in the vicinity of 5000 acres, and in 
1949 in one of these States this target was 
slightly exceeded. In South Australia the target 
has been 3000 acres for a long period, and 
between 1929 and 1949 that State established 
over 70,000 acres. Planting in Tasmania has 
been on a small scale up to the present time, 
but in 1949 it rose to approximately 700 acres, 
and future planting is planned on a larger scale. 
Western Australia had a pre-war annual plant- 
ing programme of 1000 acres, and for the 
Australian Capital Territory the target is 500 
acres per year. 

Selection of Planting Country 

Target areas for annual planting programmes 
by the State forest services total about 20,000 
acres. The careful selection of land for such 
programmes is of considerable importance. 

The large-scale selection of country for plant- 
ing must give consideration to; 

(a) Access to markets, present and future. 

(b) Availability of sufficient area in one 
locality to make it possible for manage- 
ment costs to be kept within reasonable 
limits; and the ability to supply, on a 
permanent basis, local or other indus- 
tries. 

(c) Soil surveys should be carried out in 
any area whicb is considered for plant- 
ing. Tlie i)hysical conditions can 
usually be assessed in the field 
adequately for conifers. Most pines 
prefer a light loam over clay at 2i-6 
feet depth. A few species will grow on 
a rather tiglit soil, e.g., Pinus canari- 
ensis. 

Relative topography and drainage are both 
important. 

The chemical constitution of soils must be 
considered both for the major elements and for 
the minor elements. Of the major elements 
evidence accumulating during the past decade 
makes it increasingly apparent that many soils 
otherwise suitable for pines are deficient in 
phosphates (Boomsma, 1949). The application 
of commercial superphosphate may result in 
otherwise useless land supporting satisfactory 
forest. 

The absence of one or more minor elements 
has been proved to result in unhealthy tree 
development (Kessell and Stoate, 1938). In 
Western Australia and South Australia the 
application of ZnS 04 in aqueous solution to the 
foliage of young trees has resulted in markedly 
beneficial results under suitable conditions. 

The natural vegetation of an area represents 
the effects of the factors of the site. Con- 
sequently, it must be taken into consideration 
in any assessment. It is rare for any one 
species of plant to be a complete guide for 
planting sites. Not only should indigenous 
tree species and their development be con- 


sidered, but also ground covei* — e.g. bracken 
fern. On heavy clay land, bracken fern is 
usually an indication of adequate surface soil 
drainage and in this respect is a positive 
indicator for conifers. On undulating, sandy 
country heavy bracken fern may be associated 
with the poorer, deeper sands and is then a 
negative indicator. In other words, bracken 
fern is mainly an indicator of drainage and soil 
aeration rather than of complete suitability of 
a site for the planting of exotic tree species. 

Selection of Spetnes 

A wise selection of species is the foundation 
of successful plantation management. A species 
must be suitable for the climate, soij and topo- 
gi-aphy of the planting site, and at the same 
time be capable of i)roducing a grade jf timber 
acceptable to industry. 

The low rainfall of much of settled Australia, 
combined with the liability to drought and heat 
waves, has exei ted a strong influence in selec- 
tion of species for forestry ijurposes. Thus it 
has come about that species from the vicinity of 
the Mediterranean or of California have been 
most successful in the relatively dry winter- 
rainfall areas of southern Australia. 

The outstanding species is Pinus radiata, a 
tre^e from Califoinia, where it \vas considered a 
very minor species. 

The Woods and Forests Department of South 
Australia has an area of 95,000 acres in this 
species, repiesenting approximately 90 per cent, 
of its area of conifeious plantations. P. radiata 
is also the most important species in Victoria, 
Tasmania and the south-west slopes of New 
South Wales. ' 

At the i>)esent time, with the exception of 
Queensland, most of the coniferous plantations 
consist of exotic spec ies of Puius. Of the several 
indigenous conifers, two have proved satis- 
factory for use in large-scale establishment. 
These are Araucaria ( unninglianiii (hoop pine) 
and A. htdipiUii (bunya pine). The former 
has been selected by the Queensland Forestry 
Department to be the principal species in its 
large afforestation programme. The Forestry 
Commission of New South Wales also plants 
hoop pine in the noi thern coastal districts. In 
Queensland, kauri is also planted, but because 
of difficulty in securing seed supplies it takes 
a minor place. CalUtris spp. (cypress pines) 
are slow growing and are more suited to natural 
regeneration on an extensive scale than to 
intensive use in plantations. Of the remaining 
species of indigenous conifers, most belong to 
the Taxaceae, a family which presents many 
difficulties in large-scale plantation establish- 
ment. 

Among species of pines from in or near the 
Mediterranean region, P. pinaster, the maritime 
pine of the extensive coastal plantations of 
Les Landes in south-west France, is the most 
important and is used on sandy sites too poor 
or marginal for P. radiata, P. laricio (Corsican 
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pine) and P. canariensis (Canary Island pine) 
are satisfactory under certain conditions, but 
are not planted to any great extent. P. halepen- 
sis (Aleppo pine) is only planted on a small 
scale. Two species from western U.S.A., addi- 
tional to Pinus radiata, have been tried: P. 
ponderosa (western yellow pine) has a limited 
value for plantation use in Australia, whilst 
P. inuricata (Bishop’s pine) has been planted to 
some extent in South Australia, Victoria and 
New South Wales. 

Among other genera of Coniferae, Pseudo- 
tsupa douglasii (Douglas fir) and two species of 
Picea (Norway and Sitka spruces) have shown 
promising results in restricted localities in 
Victoria and Tasmania. These useful species 
will not tolerate the low rainfall and heat under 
which many pines thrive in Australia and are 
consequently not likely to be planted exten- 
sively. 

When planting was extended to the summer 
rainfall zone along the eastern seaboard north 
of Sydney, it was found that most of the pre- 
ceding species were not suitable. This led to 
trials of species from other parts of the world 
with a comparable climate. From the sub- 
tropical south-east States of IJ.S.A. came P. 
eorihaca, P. taeda, P. cvhinata and P. palnstris. 
Of these, the first two are now well established 
as plantation species in Australia, especially 
from C/Off’s Harbour northwards to Gympie. P. 
caribaea, in particular, shows promise of being 
to the north what P. radiuta is to the south. 
Another species which has shown promise, 
though on a small scale, is P. patula, a native 
of Mexico. 

Genetics 

Pi-actice in overseas countries with forests 
which have been managed for hundreds of years 
shows that the selection of trees during thin- 
nings, over many rotations, has tended to result 
in the final crop consisting of better form trees 
for any locality than otherwise would have 
been the case. In the initial establishment of 
plantations, however, it is of vital importance 
to ensure that good tree strains are used which 
will be satisfactory in growth, form and resis- 
tance to climatic damage and to disease. 

During the earlier days of plantation estab- 
lishment of exotics, seed was secured from 
various sources. Sometimes the seed was col- 
lected from trees of satisfactory form and 
vigour, but in other cases seed was apparently 
from any strain which was included by the 
botanists within a given species. One case is 
that of P. ponderosa, which, in its native 
habitat, is a magnificent tree exceeding 200 feet 
in height and yielding a useful timber. Seed 
planted in Australia and New Zealand forty 
to fifty years ago was just as likely to come 
from d stunted variety of no commercial value. 
There are several strains of P. pinaster^ which 
b^twe^h them show a great range in rate of 
growth and form. 


Experience has led to greater care in securing 
tree seed and there has been a consequent 
improvement in the quality of the more recent 
plantations of these species. However, careful 
selection of seed from trees of good form in 
the forest guarantees only one of the parents 
and, in localities where there are more than one 
strain the resultant progeny from such seed 
collection may not be altogether satisfactory. 

During the last two decades there has been 
an increasing interest in tree genetics by both 
Commonwealth and State forest authorities 
(Moulds, 1948). Investigative work has followed 
the lines both of controlled pollination and of 
vegetative reproduction. Progeny from the 
earliest experiments confirm overseas work and 
point the way to developing better strains for 
the forests of the future. The longer period 
taken for a tiee to leach maturity makes the 
problem in the breeding of trees quite different 
from that in such crops as wheat, in which one 
generation is completed within a ye/dv. 

For vegetative i-ep reduction, cuttings are 
taken from young trees of selected form and 
set to develop roots in a nursery. The use of 
certain chemicals, such as various hormone 
preparations, materially increases the per- 
centage of survival when cuttings are taken 
from older trees. There are two practical 
drawbacks to this method of approach. Tlie 
first is that percentage of survival is best when 
taken from quite young trees — e.g., under six 
years of age — and less from mature trees in 
which foim and development has found full 
exprc'ssion. The second is that the cost of 
raising the hundreds of thousands of young 
plants necessary for large-scale commercial 
operations is still high compared with normal 
raising in a nursery from seed. In the opinion 
of the writer, though not agieed to by all 
foresters, the greatest immediate value in vege- 
tative reproduction is in developing clones 
which can be used to establish seed ‘orchards’ 
with stud trees. This is a procedure which has 
found increasing favour oveiseas, especially in 
Sweden, where the earliest work on tree 
genetics was done. 

To establish a seed ‘orchard’, cuttings from 
stud parents are planted at relatively wide 
spacings — e.g., 12 x 12 feet or greater — in order 
to allow of free cone development. Heavier 
cone development at an early age may be still 
further encouraged by ‘shock’ measures de- 
signed to stimulate fruiting buds rather than 
vegetative growth. Methods used include trans- 
planting small trees and severe root pruning of 
larger specimens. It is important that these 
‘orchards’ should be established sufficiently 
remote from plantations of the same or closely 
allied species so that there will not be any 
danger of pollen from undesirable male parents 
drifting down wind to the stud trees. By means 
of these ‘orchards’, seeds of known ancestry 
can be obtained with which to establish plan- 
tations. 



1951 


THE AUSTRALIAN JOURNAL’ OF SCIENCE 


167 


The question of controlled pollination offers 
an even wider field in genetics, since pollination 
can not only be carried out between individuals 
of the sam\e species but also of botanically 
closely allied species. Work on wheat and other 
agricultural plants shows that cross pollination 
has not uncommonly produced new varieties 
possessing more desirable features than those 
of either parent. Work on these lines is a long- 
term project, but one that is nevertheless of 
fundamental importance in forest research. For 
the short-term project, controlled pollination of 
parents within the same spc^cies offers means of 
rapid raising of seedlings for the establishment 
of seed ‘orchards’. 


Prvparaiion of Planthuj ^iU' 

Planting sites require the soil to be in suit- 
able physical condition with fr-eedom from com- 
petition and proUK!tion from injurious animals 
and fire. The exotic conifers generally planted 
in Australia are strongly light-demanding, and 
altliough the indigenous hoop pine will tolerate 
shade, it also thiiva^s best under conditions of 
full light. 

It is customary to fell any woody growth on 
l)lantation sites six to twelve months before 
planting, and burn off in the last dry period 
prior to the commencement of the planting 
season. Protection against rabbits is carried 
out by fencing, which must be kept in repair 
for several years. 

According to the type of soil, rooting habit of 
surface vegetation, and tree species to be 
planted, the planting sites may be dug prior to 
planting. In other cases line jdoughing or 
mound ploughing (Casson, 1947) maybe carried 
out, usually with tractors. Line ploughing is 
useful on areas where grass may interfere vrith 
the early growth of the young conifers, and 
mound ploughing is, as the name implies, 
ploughing into a mound so that the planting 
sites are several inches to a foot above the rest 
of the area. It is particularly suitable for flat 
sites liable to be wet during the rainy season. 

Manure may be added prior to planting by 
placing a few ounces of manure at the planting 
site 01 - by distribution with an agricultural 
machine. 

Mrthods of EstabHsh rnent 

A plantation can be established by direct 
seeding on the plantation site or by the use of 
young trees raised in nurseries. Direct seeding, 
whilst offering some advantages, has many dis- 
advantages under Australian conditions. The 
most common means of establishment is the use 
of seedlings 6-12 inches high. For P, radiata 
and P. carihaea, this size would represent stock 
less than twelve months old. With some species 
and on sites unfavourable for early tree growth 
— e.g., where there is heavy competing bracken 
fern — two-year seedlings or transplants may be 
used. 


Most of the exotic conifers, other than P. 
canariimsis and P. patula, readily transplant 
bare- rooted. With P. canarienfsis direct seeding 
has been satisfactory, and with P. patula tubed 
stock has been used. The latter method is also 
standard practice with the indigenous hoop 
pine. When young trees do not transplant 
satisfactorily bare rooted, use may be made of 
l)lanting tubes. These tubes can be of various 
materials from wmod veneer to metal. A type 
that is commonly used in Australia for hoop 
pine consists of a piece of thin metal 8 inches 
deep and sufficiently wide to bend into a tube 
about 2 inches in diameter. After the seed has 
germinated and the small seedlings are suf- 
ficiently large to handle, they are placed into 
the tubes, which have been filled with nursery 
loam. The tubes are put alongside ne another 
in the nuisiu'y and are shifted to the plantation 
when the seedlings are sufficiently large. The 
tubed seedling is placed in its final site in the 
plantation and the tube is then withdrawm for 
return to the nurseiy. 

pacing of Plants 

Spacing should vajy with the .species, purpose 
foi- which the final crop i.s to be used, mai kets 
available for small thinnings, and quality of the 
soil. Close spacing results in slow’^er diameter 
growdh of the individual trees, but provides a 
greater quantity of small-sized timber in early 
thinnings, reduces the size of the knots in the 
timber and, very important, offers scope during 
thinnings foi’ the selection of the best trees to 
form the final crop. On tlie d6*hit side is the 
increased cost of close spacing compared with 
wide spacing. No arbitrary rules can be laid 
down for spacing but each i)roblem must be 
decided on the factors involved. 

Mo.st European forests are established by 
natural regeneration, but where planting is 
resorted to. spacing has usually been within 
the limits of 2 • fppt and 6 ;• 6 feet. 

Early Australian i)ractice tended to follow 
European standards; hut for various reasons, 
particularly lack of markets for small-size thin- 
nings, spacing became wider, until in the 
depression years of the early tliirties, planta- 
tions were established at the unduly wide spac- 
ings of 10 > 10 feet and 12 x 12 feet. Nowadays 
most conifers are planted from 7 x 7 feet to 
8x9 feet. 

Market conditions, botli present and future, 
are of vital importance when considering spac- 
ing.- Case makers in Australia have found that 
small-sized coniferous thinnings are more satis- 
factory than second-class hardwoods. This fact, 
together with the development of the pulp and 
paper industiy, has been of basic importance in 
enabling profitable early thinnings to be carried 
out in plantations. The desired size and quality 
of the final crop, as well as the thinning tech- 
nique it is proposed to adopt, must also influ- 
ence original spacing. 
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Nursery Practice 

Nursery sites are usually selected close to 
principal planting locations in preference to 
remote larger nurseries. Very gentle slopes, 
sheltered, with good natural drainage and con- 
sisting of moderately fertile sandy loam, are 
most suitable. Seed is usually sown in early 
spring in drills which are from 8 to 14 inches 
apart. Density of the seeds, with many species, 
is calculated to give 12 to 20 seedlings to the 
lineal foot. Watering is not a standard practice, 
though it is carried out in certain areas which 
have dry spells in the spring when the seed 
should be germinating. Rapid and effective 
germination may be assisted by pretreatment of 
the seed immediately prior to planting. Methods 
used include stratification, cold storage and 
chemical treatment. Weeding of the nursery 
site is usually a major item of cost in nursery 
operations, and though mechanical means are 
used there is always a considerable amount of 
hand labour, especially in the early stages of 
seedling development. Chemicals have been 
used for weed control, but not always with com- 
plete success. 

It is customary with most species, as the 
seedlings approach planting size, to sever the 
tap root in order to encourage good lateral 
development and harden off the seedlings prior 
to transference to the plantation. 

Seedlings may be held over a second year in 
the nursery in their original positions. They 
are then known as ‘two-year seedlings*. If they 
are transplanted into new positions in the 
nursery they then become ‘transplants*. 

When required in the field the plants are 
lifted and done up in bundles, usually of 50 to 
100 if one-year seedlings. They may be ‘puddled* 
--i.e., the roots of the bundles dipped in a liquid 
clayey mixture to protect them from too rapid 
drying — whilst being handled between nursery 
and actual planting. 


Plan ting technique 

Planting may be carried out with spades, 
mattocks or special planting dibbers. The tool 
used will vary with the type of soil and prefer- 
ence of the local foresters. Young trees are 
carried by the planters in boxes or bags 
designed to protect the roots from exposure. 
Rates per man-day may vary from several hun- 
dred to a thousand. Planting machines have 
not been used to any extent in Australia. Prob- 
ably the main reason for this has been tliat 
planting has been mainly carried out on country 
which has the stumps and logs of indigenous 
trees, on it, and offers too many obstructions. 
The Forests Department of Western Australia 
has used a planting machine, and a private 
company in New South Wales has imported a 
U.S.A. beet planter and adapted it to local 
requirements. 


Tending After Planting 

Care of the young trees immediately after 
planting and until canopy is established is 
usually considered to be part of establishment. 
This includes protection against rabbits and 
other natural enemies, removal of native vege- 
tation which threatens the young plants before 
they can raise their heads above it, possibly 
‘form’ pruning to control early development of 
double leaders, etc., and a watch on the health 
of the plantations with respect to insects and 
disease. 
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British Commonwealth of 
Nations Scientific Liaison Offices 


Unpkr the above title, abbreviated for common 
use to B.C.S.O. (London), the Scientific Liaison 
Offices of the various countiies of the British 
Commonwealth have grouped themselves in a 
joint headquarters in Africa House, Kingsway, 
London, W.C.2, where they can be approached 
through a common telephone exchange (HOL- 
born 3422). Such an arrangement was recom- 
mended by the British Commonwealth Scientific 
Official Conference held in London in 1946, 
based largely on the successful operation of a 
similar scheme, during and since the w^ar, in 
Washington, D.C., under the title of B.C.S.O. 
(North America). 

Several of the Commonwealth count lies have 
maintained scientific liaison offices in London 
for a number of years, New Zealand being the 
pioneer, its office having been in existence since 
1928. The establishment of the joint head- 
quarters has not affected the independent 
nature of the several offices, which continue to 
operate separately as in the past. It has been 
found, however, that the convenience of occupy- 
ing adjacent premises facilitates informal 
exchange of views and co-operation on matters 
of common Interest. The heads of the different 
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scientific liaison offices participating in the 
scheme form a small House Committee which 
controls the general running of the Common 
Services Section, manned by staff seconded to 
B.C.S.O. (London) from the U.K. Department of 
Scientific and Industrial Research. The cost of 
Common Services is shared between the dif- 
ferent Commonwealth countries in agreed pro- 
portions. Apart from such routine common 
services as messengers, repioduction of docu- 
ments, etc., a number of joint projects are 
undertaken. Some of these were assigned to 
B.C.S.O. (London) by the British Common- 
wealth Scientific Official Conference, 1946, 
including responsibility for the secretariat of 
the Standing Committee and Working Party 
set up by this Conference. Examples of other 
joint projects are the organization and publica- 
tion of Directories and Lists of Culture Collec- 
tions of Micro-organisms within the Common- 
wealth, the preparation and maintenance of 
lists of translations of scientific papers avail- 
able in the various countries, lists of post- 
graduate scholarships available within the 
Commonwealth. 

Apait from B.C.S.O.’s responsibility for the 
sec leta rial of the Standing Committee and 
Working Party set up by the 1946 Conference, 
which is undertaken by the Common Services 
S(K'.tion, the heads of the various Common- 
wealtli scientific liaison offices act as their 
countries’ lepresentatives on the Working 
Party and on related committees responsible 
either for organizing ‘s])ecialist conferences' or 
for implementing theii- recommendations. These 
specialist conferences arose from discussions at 
the 1946 Conference covering a wide range of 
topics on which it was realized that more 
detailed consideration was desirable with a 
view to evolving possible schemes for Common- 
wealth collaboration in research. So far five 
such conferences liave been held on the follow- 
ing subjects: 

(1) Culture Collections of Micro-organisms: 
London, August 1947. 

(2) Radio Research: London, August 1948. 

(3) Geology and Mineral Resources: London, 
September 1948. 

(4) Plant and Animal Nutrition in Relation 
to Soil and Climatic Factors: Australia, 
August/Septeniber 1949. 

(5) Fuel Research: London, July 1960. 

It will be seen from the foregoing that one 
of the most important aims of B.C.S.O. 
(London) is to further Commonwealth co- 
opeiation in research using the mechanism 
provided by the 1946 Conference. Another 
important function of B.C.S.O, (London) is to 
serve as the headquarters for Commonwealth 
scientists visiting the United Kingdom. Office 
accommodation is provided for such visitors in 
Africa House, and so far as possible steno- 
graphic assistance is also given, in addition to 
arrangement of itineraries, hotel bookings, etc., 


by individual offices. In order to make their 
presence known to scientists in the United 
Kingdom who may wish to get in touch with 
them, monthly lists of these visitors are cir- 
culated to interested Government departments, 
learned societies, etc. Extracts from these lists 
are on occasion published in scientific journals 
in order to bring the news of the presence of 
individual specialists to the notice of United 
Kingdom scientists working in similar fields. 

Although B.C.S.O. (London) has been in exis- 
tence for less than three years, it is already 
becoming recognized as the focal point of 
Commonwealth government scientific activities 
in the United Kingdom. Its Conference Room, 
originally intended for Working Party meetings 
and Specialist Conferences, is rnad« available 
on occasion for meetings of other Comnion- 
w'ealth organizations of a .scientific nature. 
United Kingdom research and industrial organi- 
zations are increasingly finding it convenient 
to approach the Commonwealth scientific liaison 
offices collectively through B.C.S.O. 

Quite apart, however, from the combined 
activities outlined above, each Commonwealth 
scientific liaison officei* has a more or less well- 
defined spiiere of action, which varies according 
to the count ly; including representation on 
official scientific committees (either as members 
or observers), exchange of information regard- 
ing scientific developments in his own country 
and in the United Kingdom, and answering 
enquiries on specific technical questions. 

At present the Chief Scientific Liaison Officers 
of the overseas Commonwealth countries are as 
follows: 

Canada: Dr. J. G. Malloch. 

Australia: Mr. J. E. Cummins. 

New Zealand : Di . E. Mai sden. 

South Africa: Mr. J. P. de Wit. 

Central Africa: Dr. G. R. Bates. 

India: Dr. S. Krishna. 

There is in addition a United Kingdom Scien- 
tific Liaison Office]- (Di-. T. C. Marwick), who 
forms a link with Government departments. 
The Overseas Liaison Division of D.S.I.R. is 
also located in Africa House. Although Pakistan 
and Ceylon not yet appointed Scientific 

Liaison Officeis, they aie both membeis of the 
Standing Committee and participate in the 
activities of B.C'.S.O. (London). 

Through the Standing Committee and Work- 
ing Party set up by the 1946 Conference, pre- 
liminary discussions are taking place regarding 
plans for the next Commonwealth Scientific 
Conference to be held in Australia early in 
1952, for which invitations have been issued 
by the Australian Government. This Conference 
will review action taken to implement the 
recommendations of the 1946 Conference and 
will also consider new proposals for collabora- 
tion in research. 
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The Science and Industry 
Endowment Fund 

A FUND to provide assistance to persons 
engaged in scientific research and in the train- 
ing of students in scientific research was estab- 
lished by the Science and Industry Endoimnent 
Act passed by the Commonwealth Parliament in 
1926. By that Act a sum of £100,000 was appro- 
I)riated out of the Consolidated Revenue Fund, 
and the income from this amount forms the 
‘Science and Industiy Endowment Fund’. 

The Fund was vested in and placed under the 
control of trustees, who in the first instance 
were the members of the Executive Committee 
of the Council for Scientific and Industrial 
Research and now are members of the Execu- 
tive of the Commonwealth Scientific and Indus- 
trial Research Organization. 

In 1926, lack of trained scientific workers was 
one of the main obstacles to scientific research 
in Australia and the trustees were of the 
opinion that most of the income should be spent 
in providing assistance for training Australian 
students overseas. Accordingly a number of 
research studentships were established for dis- 
tinguished honours gi’aduates who had proved 
that they were capable of taking full advantage 
of an opportunity for intensive training in 
scientific research. Since that time 103 students 
have been awarded studentships. In six cases, 
howevei’, a Junior Research Studentship was 
followed by a Senior Research Studentship, so 
that the total number of personnel who have 
been awarded studentships is 97. Of this num- 
ber, 41 former students are at present em- 
ployed by C.S.I.R.O. and seven studentships are 
current. 

The pressing need to send students abroad 
for training gradually diminished, in part due 
to the inauguration of other traineeship 
schemes, and further money was freed for the 
other main object of the Fund — i.e., to provide 
assistance to people engaged in scientific 
research. Since 1926 the total expenditure 
incurred in this connexion is £22,954. 

The trustees followed the lines which had 
been pioved satisfactory by the British Depart- 
ment of Scientific and Industrial -Research, and 
invited applications for grants for any of the 
three following objects; 

(i) to provide personal payments to inves- 
tigators to enable them to give whole 
or part time to a research conducted 
independently or in collaboration with 
a professor or person interested in the 
development of such research; 

(ii) to provide laboratory, clerical, or other 
assistance to persons engaged in re- 
search; and 

(iii), to provide grants for special equipment 
and other special expenses incidental 
to research. 


In considering applications for assistance, the 
trustees do not entertain applications when, in 
their opinion, such asistance should be provided 
by existing institutions. Thus, except in excep- 
tional circumstances, they are disinclined to 
consider applications for personal payments to 
members of the staffs of universities or other 
institutions having research as one of their 
functions. They hold, with the British Advisory 
Council, that ‘research, no less than teaching, is 
a primary function of these institutions, and 
the salaries attaching to posts on their staffs 
ought to be suflicient to enable the holders to 
devote a reasonable proportion of their time to 
the advancement of knowledge within their 
respective departments’. Nor do they provide 
technical or clerical assistance of a general kind 
in a research laboratory, or apparatus which 
should be part of the normal equipment of a 
laboratory used for teaching purposes. 

Grants for financial assistance to research 
workers ai'e now available from this Fund, and 
applications or requests for further information 
should be addressed to the Secretary to the 
Trustees, Science and Industry Endowment 
Fund, c.o. C.S.I.R.O., 314 Albert Street, East 
Melbourne, C.2, Victoria. 


The international Society of Soil 
Science 


The first International Society of Soil Science 
was inaugurated following an International Soil 
Science Congress in Rome in 1924. It continued 
in an active state tor fifteen years and con- 
ducted thiee further international conferences 
but disintegrated finally early in World War II. 
By mutual agi eement the Fourth International 
Soil Science Congress, at which 32 countries 
were represented, was held in Amsterdam in 
July 1950. Arising from discussions during the 
Congress, an entii ely new organization was set 
up, based largely on tlie principles and rules of 
the old body. 

The new society is open to soil scientists of 
all Illations without discrimination. It is 
managed by an Executive consisting of the 
President, Vice-President, Past President, Sec- 
retary and Chairman of Commissions, and by a 
Council consisting of the Executive and repre- 
sentatives of National Societies with seven 
additional representatives of members not 
attached to Societies. The latter are on a geo- 
graphic basis: North Europe, South Europe, 
Asia (2), Australia and New Zealand, Africa 
and Latin America. 

The scientific work of the Society is divided 
between six commissions: 1. Soil Physics, 2. 
Soil Chemistry, 3. Soil Biology, 4. Soil Fertility 
and Plant Nutrition, 5. Soil Genesis and Classi- 
fication (Morphology, Cartography and Geo- 
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graphy), 6. Soil Technology (Erosion Control, 
Drainage, Irrigation and Tillage). Other com- 
missions may be set up by the (I!ouncil. 

A Congress ia to be held not leas than once 
In five years. On the Invitation of the Belgian 
Government the next is set down for Leopold- 
ville, Belgian Congo, in 1954. The aim of this 
is to direct the attention of the whole body of 
soil scientists to problems of soils occurring in 
tropical regions, with the provision for suitable 
field excursions. It has been proposed to hold 
a meeting of the Fourth Commission on Soil 
Fertility in Eire in 1953. 

A bulletin is to be issued four times a year 
by the Secretariat, giving details of the Society’s 
activities,' programmes of Commissions, and 
I)ersonal matters for members. General articles 
on research organizations may be included, but 
not any research paper which distinguishes it 
from the journal of the old society. 

The membership fee is $1 (U.S.) or equiva- 
lent, which entitles the member to all notices 
and (he bulletin. The Secietary-General is 
Dr. W. R. Domingo, Bedrijfslaboratorium voor 
triondonderzoek, Mariendaal, Oosterbeek, 
Netherlands. 


Pacific Oceanography 

Tuk Council of Scientific and Industrial 
Research in New Zealand has constituted an 
Ooeanogiapliic Comrnitttv. The functions of 
(Iu‘ Committe are: (1) To co-ordinate, correlate 
and assist oceanogiaphical work in New Zealand 
and to sponsor research projects and the pub- 
lication of results thereof through existing 
journals; (2) to act as the national organiza- 
tion in oceanogi’apliy witli respect to overseas 
and international oiganizations; (3) to advise 
the government through the Council of Scien- 
tific and Industrial Research, and the defence 
authorities through the Defence Science Sec- 
retariat, on oceanographical matters; (4) to 
provide foi- the servicing and distribution of 
oceanographic data and materials fiom 
H.M.N.Z.S. lAK'hUin and other sources. 

A. W. B. Powell, member of the Pacific 
Science Association Standing Committee on 
Pacific Oceanography, is chairman of tlie Com- 
mittee, and J. W. Brodie, Deparfnient of Scien- 
tific and Industrial Research, Wellington, is 
secretary. The Committee is made up of repre- 
sentatives of the Museums, University, Royal 
New Zealand Navy, Marine Department, 
Meteorological Office, and Department of Scien- 
tific and Industrial Research. 

The Geophysical Laboratory, Wellington, 
reports the installation in 1950 of an Admiralty 
wave recorder in 46 feet of water near Grey- 
mouth (West Coast, South Island) and of a 
frequency analyser in Wellington. Wave records 

* Information supplied through the Pacific Science 
Council 


began in August 1950. A programme of sea- 
temperature measurements is being conducted 
around New Zealand, partly by ordinary bucket 
and thermometer and partly by recording ther- 
mographs, two of which have been obtained for 
the frigates which normally cover the waters 
around New Zealand, up to the South Pacific 
islands and to Australia. The Meteorological 
Office has installed one on the Monowai, going 
to and fro across the Tasman Sea, and two 
others are being placed on other merchant 
ships. An insulated water sampler for deeper 
waters, and three bathythermographs, have 
arrived from U.S.A. 

The H.M.N.Z.S. Lachlan recommenced the 
hydrographic survey of the New Zealand coasts 
early in 1950 and is collecting water, bottom, 
and plankton samples, as well as temperature, 
tidal, and cuirent observations. It i. expected 
that Discovery 11 and Galathca visits to New 
Zealand waters, in 1950 and 1951 i-espectively, 
will yield much data. 

The Geophysical Observatory is also working 
on a small scale on such subjects as; (1) Varia- 
tions of tidal phase-differences between various 
points in Cook Strait; (2) Sea-level oscilla- 
tions of periods intermediate between waves 
and tides; (3) Earth potential effects from off- 
shore tidal currents (luriai' semi-diurnal oscil- 
lations are found on the records at several 
places on the coasts); (4) Relations of local 
microseisms to wave and weather conditions at 
Wellington, mid also the incidence of micro- 
seisms at Suva and Apia with development of 
tropical storms; (5) Refraction and other fea- 
tures of surf on local coasts. 

Marine-geological work by H.M.N.Z.S. Lachlan 
is hampered by the ship's inability to remain 
stationary, but 12 small samples from an area 
between Bluff and Ruapuke are now being 
studied by (1) mechanical analysis, (2) micro- 
faunal analysis, (3) mineralogical analysis. 
Mapping of non-depositional areas and sampling 
of rock bottom lequire si>eeial gear and are 
difficult, but are under consideration. In 1951 
there may be opportunities to collect rock 
samples from the less accessible islets of 
Foveaux Strait. At the request of the Marine 
Department a survey was made of Mernoo 
Bank, a seamount lismg to 28 fathoms from 
depths in excess of 300 fathoms some 110 miles 
ENE of Banks Peninsula. A fathomgram trace 
between the Mernoo Bank and Lyttleton shows 
an abrupt scari), 120 feet higli, breaking the 
gentle slope of the sea bottom in 250 fathoms. 

At the request of the N.Z. Geological Survey, 
the H.M.N.Z.S. Tutira ran soundings from 
Stewart Island to Snares, to Auckland Island, 
to Macquarie Island, to Campbell Island, to New 
Zealand; and H.M.N.Z.S. Pukaki sounded two 
separate runs between North Island and Camp- 
bell Island and from Hauraki Gulf to Kermadec 
Islands in April, 1950. Additional runs will 
help to fill notable gaps in the chart, and will 
test interpretations of the form of the sea floor 
near New Zealand. 
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Oceanography in Japan 

Oceanographic obsei’vations in seas adjacent 
to Japan are now being made, under the control 
of the occupation forces, by the surveying ships 
of the Hydrographic Department, Maritime 
Safety Agency, Tokyo; eight Fisheries Insti- 
tutes; and the Central Meteorological Obser- 
vatory, Tokyo, including its four subordinate 
marine observatories and some local agencies 
subordinate to them. The elements observed 
range over almost all branches of physical, 
chemical, biological and geological oceano- 
graphy. Activities were curtailed by World 
War il, but they are now rapidly recovering. 
The facilities and the apparatus are so in- 
adequate, however, that the observations are 
mostly confined to the layer shallower than 
1000 to 1500 metres. Neither a single model of 
bathythermograph nor a single ship equipped 
with Loran can be found in Japan; so that it 
is not yet possible to extend observations to all 
layers from the surface down to the ocean floor, 
or to catch the instantaneous states of the 
oceanic phenomena with great accuracy. 

The organizations responsible for oceano- 
graphic research are divided into three groups: 

(1) The Hydrographic Department, Mari- 
time Safety Agency, Tokyo; 

(2) The Tokyo and seven other Fisheries 
Institutes distributed throughout the 
country; 

(3) The Meteorological Observatoi*y» Tokyo, 
and subordinate Marine Observatories 
at Hakodate, Kobe, Maizuru and Naga- 
saki, and some coastal meteorological 
stations. 

The research of these three groups is reported 
in detail in ^npplenumtary Bulletin RS/51/1, 
issued by the Pacific Science Council Sec- 
retariat, Bishop Museum, Honolulu 17, Hawaii. 


A Report on Atomic Bombing* 

G. H. Briggs 

Modern air power has made isolation no 
longer a defence against devastating air attack. 
The United States is very conscious of the fact 
that atomic weapons could do great damage to 
its cities and industries. 

Fourteen months after Hiroshima, the U.S. 
War Department set up a Civil Defence Board 
to study the effect of atomic bombing, and early 
in 1949 the National Security Resources Board 
was given the primary responsibility for the 
planning of civil defence against atomic attack 
on the United States. 


♦ The Effects of Atomic Weapons. Edited by 
Samuel Glasstone. (New York: McGraw- 
Hill^. 1950. 466 pp., numerous text-flgs. and 
tables, 6 appendices. 6" x 9i^.) Price, $3.00. 


During 1949 and 1960 a number of U.S. 
Government reports on various aspects of 
atomic warfare were made public. The Effects 
of Atomic Weapons was originally published in 
1960 as a U.S. Government report. In its present 
form it is likely to have a wider circulation. 
It was prepared by groups of experts in co- 
operation with the Department of Defence and 
the Atomic Energy Commission and it is com- 
mended by the Civil Defence Office of the 
National Security Resources Board as a source 
of scientific information for technical personnel 
engaged in civil defence planning. It is a sad 
commentary on world affairs that it is neces- 
sary to compile technical data on atomic bomb- 
ing and make it readily available, together with 
the scientific background, so that there can be 
an intelligent understanding of the effects of 
atomic bombs on cities and their inhabitants. 

The book is not written for the layman but, 
for those with a scientific or technical training. 
It deals strictly with quantitative phenomena. 
The more general aspects of the problem, which 
includes political, social and financial matters, 
have been discussed elsewliere. Thus, for 
example, the Bulletin of Atomic Scientists 
devoted a special issue ( August-September 
1960) to ‘Civil Defence against Atomic Attack'. 
That issue also contains a useful bibliography 
on the subject. 

There seems to be little doubt that the hear- 
ings early in 1950 before the U.S. Joint Con- 
gressional Committee on Atomic Energy, at 
which witnesses stressed tlie need for the 
release of information about the dangers to be 
faced in atomic attack, contributed to the early 
publication of this book. However much one 
may deplore the need to set up civilian defences 
against atomic attack, one can appreciate the 
value of the intensely practical appi oach to the 
problem being made in the United States, whose 
Federal Government, through the Federal Civil 
Defence Act of 1950, is co-ordinating the work 
of the various States and providing finance on 
an equal basis. 

The book discusses quantitatively the effect 
on structifres and personnel of blast, thermal 
and nuclear radiation, incendiary action and 
radioactive contamination. It deals with air 
bursts, under-water and underground bursts; 
taking as a basis for discussion a nominal 
atomic bomb equivalent in energy release to 
20,000 tons of TNT — i.e., an energy release of 
2 X 10^'* calories, or from the complete fission 
of approximately one kilogram of Uranium-235 
or Plutonium-239. The treatment of the various 
topics is thorough. The necessary scientific and 
technical background of the various physical 
processes is given and this is then applied to 
the consideration of typical examples. Of neces- 
sity the discussion of blast effects depends to 
some extent on extrapolation from types of 
explosion amenable to experimental observation, 
but a good deal of verification of theory has 
been possible by comparison with the controlled 
bursts in the Pacific. 
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A case of particular importance to the Aus- 
tralian State capitals is the shallow under- 
water burst. The treatment of this is based 
on the Bikini under-water burst in which a 
5 m.p.h. wind was blowing. The calculations 
Indicate that over an area of ten square miles 
unprotected persons present at the time of the 
bui-st would suffer severe injury due to dis- 
persed radioactivity. The rate of decay of the 
radioactivity, however, would be comparatively 
rapid. 

To those concerned with the actual planning 
of a country’s defences against atomic attack, 
this book will provide a most valuable account 
of the basic technical facts and scientific theory. 


A Theory in Energy Mechanics” 

Sii{ Kkhk Grant 


lx this book tlic author, who is an Assistant 
Professor of Mechanics in the Georgia Institute 
of T('chnology, purports to set forth the funda- 
mentals of a new system of relativistic 
mechanics in which stress is laid upon the 
dynamical or, as he calls it, the ‘energicaP 
aspect of relative motion rather than upon the 
kinematical relations wiiich form the basis of 
Einstein’s theory of special relativity. He 
believes that he is thus able to avoid the epis- 
temological difficulties associated with the idea 
of a variable time-scah.^ — i.e., of identical clocks 
having different rates — and with the association 
of space and time involved in Minkowski's 
four-dimensional si)ace-time continuum. 

He accepts the first of the two postulates on 
which Einstein based his theory, namely that 
a state of rest and one of uniform relative 
motion are indistinguishable by virtue of any 
effect in physical phenomena (in particular that 
the motion of the Earth through sitace produces 
no observable effect), but he rejects his second, 
viz., that the velocity of light is the same in all 
systems of reference wdiich have uniform lela- 
tive motion (so-called 'inertial systems’). 

To justify this latter heresy he points out, 
correctly, that in the basic invariant equation 
foi- the i)ropagation of light (j“ + y" f = c”t-) 
as in all other electromagnetic lelations, it is 
invariably the product c x t wdiich occurs, never 
c alone or t alone. (This fact, of course, is basic 
in Minkowski's conception of unified ‘space- 
time’.) Hence he proposes to make the variation 
in the product necessary to preserve the said 
invariance when the inertial system in which 

♦ Principles of a New' Energy Mexuianics. By 
J. Mandelker. (New’ York: Philosophical 
Library, 1960. 73 pp., 17 text-figs. 91^^ x 53"'.) 
Price. $3.75. 


X, y and z are measured is changed, by allowing 
c to vary and t to remain the same, rather than 
by the accepted converse assumption. 

Foi- systems etc., in relative motion 

with velocities v,,, etc., and denoting the 
velocity of light in these by to, Cj, etc., the basic 
equation then gives .r,,- - ~ ~ etc. 

If, as Mandelker assumes, ~ ^ - etc. t, then: 
tvr - i\r - etc.; or, briefly, t* - is 

invariant from system to system. Now this 
invariance already raises a problem which 
Mandelker chooses to ignore. It implies, 
obviously, that the velocity of light is greater, 
the greater the velocity of the system of refer- 
ence in which it is measur(‘U, whether this 
motion be in the same or in the opposite direc- 
tion to that of the ray of light! However, let 
it pass for the time. 

A second difficulty of inteiprc^taiion arises in 
deciding in wiiich system the velocity of light 
has the value (3 x ItP" cm/sec) given both by 
direct rneasinement and by electromagnetic 
theory. On this point Mandelker is also silent, 
although by inference it is that system in which 
the source of light is fixed. Neveitheless, he 
puts Xf, = 0 and also " 0 in the nth system, 
in wiiich the ‘ray point’ — not the source — is at 
the origin and at rest (appaiently deriving the 
value 0 for v on the zero value for x) and bases 
much future calculation on this choice. If, for 
brevity, we use the conventional /3 for 
l/ Vl-t*Vcx then the velocities of light in the 
different systems of reference aie related by 
the equations; 

Co/^,. ~ - e». 

Proceeding now* to the dynamical aspect of 
his theory, he fiist introduces the idea of 
‘matter-nionientum’ (irc) as a counter-part of 
inalU i -energy’ me- (‘Mass' would perhaps be 
preferable to ‘niattei’.) Accepting the relation 
of the mass ( /n ) in a system in motion to that 
of the ‘rest-mass’ (/Ro) in a system in wdiich it 
is at rest (m = he claims to establish a 

•law’ of conservation of mattei-niomentiim' (me 
invariant). His ‘proof’ applies only to the 
equality of m„(„ and but complete 

generality is claimed. Let us trst this claim. 

For any .system (in, r, r) w’e may w’rite,. 
taking as our ‘rest system- (i\, 0), m - 

r/y : Cu ( from e* - v- - r-) . Hence me ~ = 

Rfv.Cod r"/c‘=o), and me - nq/\,. The fallacy in 
Mandelker’s proof lies in his postulate of a 
zero-velocity in the nth system, as w'ell as in 
that in w'hioli the velocity of light is e^,, 

Another flagrant error lies in the attempt to 
prove that the Lorentz-Einslein transformation 
etjuations j-' : r (.r-i't)./9, t' = (t-^'x/c^).p are 
still correct, with his assumption that t = t'. 
It is easily shown, how'ever, that with this 
change x^ is no longer invariant. 

His discussion of relativity energetics is 
based on Einstein’s equation: E ~ rnc^. He 
insists that energy, not mass, should be 
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regarded as the basic physical reality, and he 
also postulates that mass-energy should be 
regarded as potential energy and that total 
energy is the sum of this mass-eneigy plus the 
kinetic energy of the relative motion. 

His expression for the kinetic energy differs 
from that which was first given by Einstein, 
viz. E ~ -1), but is the same as the later 

derivations, viz. Ek - - 1//9). His value 

for the intrinsic mass-energy, moC'V^, makes the 
sum of the two equal to the mass-energy in a 
state of rest. This result has an attractive 
parallelism to the law in non-relativistic 
mechanics. 

Mandelker makes an inteiesting application 
of his energetic theory to the problem of wave- 
corpuscle duality. The kinetic energy is 
assigned to the wave-aspect, the potential or 
intrinsic mass-energy to the corpuscular. Thus 
when V - c, Ek = moC^ is the measure of the 
quantum of energy x frequency, and when v = 0, 
Etc - and we are dealing with a stationary 
corpuscle of the same energy, but now intrinsic. 

In his last chapter, entitled ‘Schrodinger’a 
Wave Equation: The Question of the Half- 
quantum’, Mandelker’s attempt to justify the 
'half-quantum' or ‘zero-point’ energy as a con- 
sequence of his energy-formula appears mis- 
dii^cted. For, in Schrodinger’s solution of the 
problem of the linear oscillator, all possible 
energy values are given by the formula E = 
(2,, 4 from which E - Ihp for n = 0. 

it may be that a more explicit and revised 
statement of the points which this reviewer has 
criticized might remove certain difficulties and 
show some of them to be due to misinterpreta- 
tion. Even so, in the reviewer’s opinion, the 
logic of Einstein’s discussion of simultaneity 
in time and consequent relativity of time- 
intervals in different inertial systems would 
remain untouched and must in some way be 
reconciled with whatever is sound in Mandel- 
ker ’s theory before the lattei' can hope to gain 
respecd and acceptance. As it stands, the 
theory is untenable, and the best that can be 
said for it is what probably can be said of any 
theory, however bad : ‘There may be something 
in it’. 


Nuffield Fellowship Awards 


The Australian Advisory Committee of the 
l^Juffleld Foundation has announced the award 
of six Dominion Travelling Fellowships to the 
following research workers, enabling them to 
spend twelve months on research in the United 
Kingdom. The Committee found no applicant 
in the field of humanities of sufficient standard 
td make an award in that field as it was able 
to do in the fields of natural science and social 
science. 

S. J. Angyal (36) took the degree of Doctor 
of Philosophy in the University of Budapest in 
1937. In 1936 he was appointed lecturer in 


Organic Chemistry in the University of Sydney, 
which position he still holds. He is particularly 
interested in the chemistry of inositols, sugar- 
like compounds of great biological interest, and 
he hopes to continue his researches under 
Professor A. R. Todd in Cambridge. 

J. F. Cairns (36) graduated in Commerce in 
the University of Melbourne in 1947, and took 
a Master’s degree in 1950. Most of his course, 
in which he achieved first-class results, was 
taken part-time while he was serving in the 
Criminal Investigation Branch of the Victorian 
Police Force. His promise as a scholar and 
teacher led to his appointment as tutor and 
later as lecturer in Economic History in the 
University. Mr. Cairns will study English 
influences in Australian economic history in the 
nineteenth and twentieth centuries, especially 
in relation to the labour movement. 

G. S. Christie (34) went to the University of 
Melbourne from Scotch College in 1936, and 
graduated in medicine in 1941. After residence 
at the Royal Melbourne Hospital, he spent over 
four years in the Australian Army Medical 
Corps, serving in Darwin, New Guinea and 
Bougainville. He then returned for a short 
time to the Royal Melbouine Hospital, and in 
1947 became lecturer in Pathology in the Uni- 
versity, as well as Assistant Pathologist to the 
hospital. Di’. Christie hopes to study patho- 
logical techniques under Professor G. R. 
Cameron in tlie IJniveisity College Medical 
School, London, and to visit other centres of 
pathological lesearcli in Great Britain. 

K. W. Cleland (28) graduated in Medicine 
in the University of Sydney in 1945 and shortly 
afterwards was appointed lecturer in Cytology. 
He will pursue his researches into the funda- 
mental nature and operation of living tissues, 
to which field he has already made significant 
contributions. Dr. Cleland is already in London. 

Bryan Hudson (27) graduated in Medicine 
in the University of Melbourne at the top of his 
year in 1946. He was resident after graduation 
at the Alfred Hospital, and in 1948 became 
clinical supervisor of medical students training 
there. In 1949-1950 Dr. Hudson worked as 
Fellow in Pathology at the Northwestern 
Medical School, Chicago, and he is now working 
with Professor G. W. Pickering, Director of the 
Medical Unit at St. Mary’s Hospital, London, 
on the operation of the new drug cortisone. 
Dr. Hudson will continue his present work 
under his fellowship, and will also make a 
study of methods used in training medical 
students in the United Kingdom. 

H. P. Sullivan (34), M.D.S., of Sydney, is the 
first graduate in Dental Science to receive an 
award. He completed his course in 1938 and 
worked as a research officer in the Bacteriology 
Department of the University of Sydney until 
he enlisted in the A.I.F. In 1949 he was 
appointed assistant director of the Institute of 
Dental Research. He intends to use his fellow- 
ship to study the biochemical aspects of cal- 
cified tissues. 
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The Australian National Research 
Council 

Delegates 

The following have been appointed to repre- 
sent the A.N.R.C. at various international 
meetings: 

E. G. Bowen at the/ Mixed Commission on 
Radio-Meteorology, General Assembly 
of the International Union of Pure and 
Applied Physics; 

Associate-Professor E. O. Hercus at the 
General Assembly of the International 
Union of Pure and Applied Physics; 

A. R. Hogg at the General Assembly of the 
International Union of Geodesy and 
Geophysics; 

J. M. Rayner to be leader of the Australian 
delegation to the General Assembly of 
the International Union of Geodesy and 
Geophysics; 

R. W. Kerr at the International Congress 
of Entomology. 

Hon ora ry Treasu rer 

Associate Professor W. A. Rawlinson has been 
appointed Acting Treasurer during the absence 
abroad of Professor V. M. Trikojus. 

/ rn ported Mii roscopes 

Tlie A.N.R.C. has supported the University of 
Melbourne in its request that the duty on 
imported microscopes be not increased. 

Thomas Ranken Lyle Medals 

The A.N.R.C. endorsed the recommendations 
of the special committee that the following be 
the awards: 

1JH9 Award: Professor K. E. Bullen, Uni- 
versity of Sydney, foi- his work in geo- 
physics and seismology; 

1951 Award: Professor T. M. Cheriy, Uni- 
versity of Melbourne, for his work on 
the mathematical tlieory of the flow of 
gases. 

Journals 

The cost of printing has risen to such an 
extent that additional funds will be needed to 
finance the Council’s jouinals. The Executive 
Committee considers that the Australian 
Government should be approached for an addi- 
tional grant for Oceania, Draft terms of refer- 
ence have been drawn up for the Committee 
of the Australian Journal of Science and pro- 
vision has been made for a more ample staff 
and for the appointment of active State repre- 
sentatives. Terms have been agreed upon for 
continuance of Australian Science Abstracts. 
The needs of the Journal and the Ahstracts 


were set down for special attention by the 
General Meeting of the Council at Brisbane in 
May. 

Constitution 

The Executive Committee has appointed a 
sub-committee consisting of the Chairman, 
Professor Greenwood, Sir Macfaiiane Burnet 
and Sir David Rivett to report to it on the con- 
stitution of the A.N.R.C. 


News 


E. D. Adrian: President of the Royal 
Society 

At the 288th Anniversary Meeting, Professor 
E. D. Adrian, O.M., was elected President of the 
Royal Society. Professor Adrian has held the 
Fouler ton Research Professorship of the Royal 
Society and is Professor of Physiology in the 
University of Cambridge, wTiere, except for his 
hospital work as a student and service in 
World War I, he has worked since his student 
days. A pupil of the late Dr. Keith Lucas, he 
has continued and amplified the work of that 
pioneer in the field of neurophysiology, and was 
awarded the Nobel Prize in Medicine in 1932. 
He has held the office of Foreign Secretary to 
the Royal Society since 1946, and has also 
served as a member of Council for three years. 
He has been an outstanding member of the 
Physiological Society for many years, and was 
Editor of the Journal of Physiology for ten 
years. Among his many distinctions may be 
mentioned the Royal Medal in 1934, the Copley 
Medal in 1946, the Croonian Lectureship in 
1931, the PYurier Lectureship in 1938, the Baly 
Medal of the Royal College of Physicians in 
1929, and the Older of Merit in 1942. 

The new President’s long series of published 
papers deal mostly with the properties of nei ve 
fibres, and witli inve.stigations on the central 
nervous system. Most of the fundamental w’ork 
in these tields today rests on the foundations of 
preci.se knowledge which he laid. The whole 
subject of electroencephalograpliy, for example, 
rests almost entirely on his fundamental inves- 
tigations; he was largely responsible for the 
develoimient of techniques by which the passage 
of the sensory impulses may be tiaced from 
the sensory nerve endings along their path to> 
their final destination at tlie cerebral cortex. 

Royal Society Fellowships, 1951 

C. S. Beals (astronomy, Canada) Observational 
astrophysics; Broadened emission lines of 
stars; Interstellar lines. 

J. S. K. Boyd (Wellcome Laboratories of Tropi- 
cal Medicine, London) : Bacteriology and 
immunology; Dysentery bacilli, typhus, 
fevers, tetanus. 
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D. G. Catchside (plant cytogenetics, Cam- 
bridge) : Cytology and inheritance of plants 
and animals. 

A. H. Cook (Brewing Industry Research Foun- 
dation, London): Organic chemistry; 
Fungal antibiotics; Synthesis of hetero- 
cyclic compounds. 

S. J. Folley (National Institute for Research 
in Dairying) : Physiology and biochemistry 
of lactation; Influence of hormones on milk 
secretion. 

H. Frohlich (theoretical physics, Liverpool): 
Application of quantum theory to physics 
of solid state; Properties of insulators; 
Superconductivity; Theory of atomic 
nuclei. 

G. Gee (Rubber Producers Research Associa- 

tion): Properties of substances of very 
high molecular weight. 

H. A. Heilbronn (mathematics, Bristol): Ana- 

lytic theory of numbers; Class-number of 
quadratic flelds. 

G. Herzberg (physics, Canadian National Re- 

search Council) : Molecular and atomic 
spectra. 

J. B. Hutchinson (Central Cotton Research 
Station, Uganda) : Genetical studies of the 
cotton plant; Classification of the genus 
and evolution of its species. 

H. R. Ing (pharmacological chemistry, Oxford) : 

Chemistry of drugs; Chemical aspects of 
drug action. 

D. Lack (Edward Giey Institute of Field Orni- 
thology, Oxford): Behaviour and evolution 
of birds; Formation of species and races of 
the finches of the Galapagos Islands. 

T. R. R. Mann (biochemist, Agricultur«i,l Re- 
search Council): Carbohydrate and phos- 
phorus metabolism of muscle, moulds, and 
mammalian seminal fluid; Metalloprotein 
enzymes. 

K. A. G. Mendelssohn (experimental physics, 
Oxford): Properties of liquid helium; The 
superconducting state. 

A. Neuberger (National Institute of Medical 
Research, London) : Biochemistry of amino- 
acids and proteins. 

L. B. Pfeil (Mond Nickel Co. Ltd.): Metal- 
lurgical research on ferrous and non-ferrous 
metals. 

J. A. Prescott (Waite Agricultural Research 
Station, Adelaide) : Soil types of Aus- 
tralia, their geographical distribution and 
relation to climate and vegetation. 

M. H. L. Pryce (physics, Oxford): Quantum 
mechanics and quantum electrodynamics; 
Properties of the solid state at low tem- 
peratures. 

W. J. Pugh (Geological Survey and Museum, 
London): Ordovician and Silurian rocks of 
Wales. 

J. A. Ratcliffe (physics, Cambridge): Develop- 
ment of the scientific basis for radio com- 
munication. 


T. A. Stephenson (zoology, Aberystwy-th ) : 
Marine biology; (irowth and Reproduction 
of corals; Distribution of animals and 
plants on the sea shore. 

W. H. Thorpe (entomology, Cambridge) : Insect 
physiology and animal behaviour. 

P. J. du Toit (C.S.I.R., South Africa; formerly 
South African Veterinary Research Insti- 
tute) : Diseases of domestic cattle; Diseases 
due to soil deficiencies and infections trans- 
mitted by ticks. 

A. M. Turing (Computing Machine Laboratory, 
Manchestt^r) : Mathematical logic; Com- 
putable numbers. 

A. R. J. P. Ubbelohde (physical chemistry, Bel- 
fast) : Structural and thermodynamic ques- 
tions; Reaction mechanism. 

Royal Society Lecture*, 1951 

The Royal Society has announced the follow- 
ing lectures for 1951. The Croonian Lecture, 
7 June, by Professoi’ R. A. Peters, M.C., M.D., 
PMl.S., Whitley Professor of Biochemistry in 
the University of Oxford, on ‘Lethal Synthesis'. 
The Bakerian Lecture, 21 June, by Professor 
E. K. Rideal, M.B.E., F.R.S., Professor of 
Chemistry in King’s College, University of 
London, on ‘Reactions in Monolayers’. The 
Leeuwenhoek Lecture, 13 December, , by Dr. 
C. H. Andrewes, F.R.S. , of the National Insti- 
tute for Medical Resea ich, on ‘The Place of 
Viruses in Nature’. 

Award* of the Royal Australian Chemical 
Institute 

Dr. G. M. Badgei*, senior lecturer in Chemistry 
at the University of Adelaide, and Professor 

N. S. Bayliss, Professor of Chemistry at the 
University of Western Australia, have been 
awarded the H. G. Memorial Medals for 

1950. The awards are for tlie best contributions 
to the development of chemical science in Aus- 
tralia, in the organic and biochemistry fields, 
and in the general and physical chemistry fields, 
respectively. Both recipients are graduates of 
the University of Melbourne. 

John Robert Hall has been awarded the 
Masson Memorial Scholarship for 1951. Mr. 
Hall graduated as a B.Sc. in the University of 
Western Australia. While Masson Scholai- he 
will complete the post-graduate year for a B.Sc. 
(Honours) degree. This is the eleventh award 
of the Scholarship and the second time it has 
gone to Western Australia. 

International Scientific Film Congress 

The Sydney Scientific Film Society has re- 
ceived a notice from the organizing committee 
of the V Annual Congress of the International 
Scientific Film As.sociation, stating that this 
will take place at The Hague, Holland, on 15-21 
September 1961. In addition to the usual busi- 
ness meetings there will be special meetings of 
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PALAEONTOLOGY. 

Hon. Abstractor : H. O. Fletcher. 


ir)7t)2. Selling, Olof H. Some Tertiary Plants 
from .\iistralia, IVelirninary Report. Svensk 
Botauisk Tidskrift, xliv (4), 1950 (Pppsala), 

5,51-501. — A preliminary account of three new 
species of Araucaria and one of Podocavfyus (section 
Polypodiopsis) from the Tertiary of Australia. 
.All of them have their closest recent counterparts 
in New Caledonia, New Mecklenburg^ and P'iji. 
Similar in.stances are mentioned of rain forest 
elements that once extended south to Tasmania 
but have since retreated north and partly 
disappeared froni the Australian continent. 
Main' more will l)e .^iven in a later public- 
ation at ])resent coinprisinjj; novelties in some 
5(1 families. In this connection the genera 
Celvphina, Penteune and Rhytidotheca are rejected, 
also Pseudof?inus, which was once compared with 
Boreal genera. The descriptions and new com- 


binations have V)een brough.t together into the 
Appendix. 

1570.‘1. Teichertt Curt. Climates of .Australia 
during the Carboniferous, Permian and Triassic, 
Int. Geol. Congress “ Report of the Eighteenth 
Session ”, Great Britain. 194S, pt. 1, 290-208. 

15704. Hill, Dorothy. Middle Devonian Corals 
from the Buchan District, \’ictc)ria. Proc. Roy. 
Soc. ]'ict., (n.s.), Ixii, 1950, 2, 1.37 -104. --The 
fossil corals of the Buchan district. Victoria, are 
described and figured, including five new species of 
Rugosa and six of Tabuiata, and the age of the 
Buchan Senes deduced to be Couvinian. The 
occurrence of s(]uainulM' in the Favositidie is 
discus.sed, and thc^ types found in the Buchan 
favositids described, with notes on the wall structure 
in Eavosites. 


ZOOLOGY. 

Hon, Abstractor : A. Musgrave. 


15705. Allan, Joyce. Land Shells of Australia. 
FAirt II. A list. Mus. Mag., x (8), Sept. 15, 1950. 
SO s:i, illustr. 

15700. Allan^ Joyce. .Ainstralian Shells. With 
relat(‘d animals living in the sea, in freshwater and 
on the land. 8vo. Georgian House, Melbourne, 
1950, pp. xix, 470, 12 colour pis., 82 half-tone pis., 
112 tfs. — A popular book treating with the mollusca 
of Australia, their structure, ecology, habits, 
di.stribution, uses, collection, and classification. 
Popular and scientific names are given, but the 
author has omitted the author’s names and dates 
of publication. The plates are unnumbered, but 
are referred to in the text. The illustrations are 
by the author and 1240 species are herein depicted. 
A glossary and index completes the \vork. 

15767. Amadon* D. Australian Mud Nest 
Builders. Emu, 1 (2), Oct., 1950, 123-127.— Deals 
with the White-winged Chough, Corcorax melanor- 
hamphos, the Grey Jumper or Apostle Bird, 
Strnthidea cinerea, the Magpie-lark, Grallina 


cyanoleucu , and suggests tliat “ the family 
Gralliniche l>e tentatively defined to include 
Grallina, }\nnareopsis df recognized), Corcorax and 
Strut hidca. If later evidence from studies of 
comparative anatomy or behaviour shows that it is 
not correct to associate Grallina with tlie other two 
genera, it will be necessary to ri'cognize two 
families.” 

1576M. Blackburn, M. The Tasmanian White- 
bait, Lovettia seali (Johnston), and the Whitebait 
Fishery. Aust. J. Mar. Freshwater Res., i (2), 
Dec., 1950, 155- 198, pis. 1- 6, 5 tfs. — The author 
deals with the biology of the aplochitonid Lovettia 
seali (Johnston), which com|n'is( s over 95 per cent, 
of the Tasmanian whitebait cntch. Over 78,000 
fish from 95 samples were sexed and measured, and 
1200 were classified as to maturity, pigmentation 
stages, and the presence or absence of food in the 
stomach. Vertebra counts were made for 1200 
specimens, and there were other observations iit>on 
smaller amounts of material. 
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15769. Blackburn, M* Studies on the Age, 
Growth, and Life History of the Pilchard, Sardinops 
neopilchardus (Steindachner), in Southern and 
Western Australia. Austr. J . Mar. Freshwater Res., 
i (2), Dec., 1950, 221-268,' pis. 1-5, tfs. 1-4.— The 
author completes the preliminary study of the 
biology of the unexploited Australian pilchard 
from material collected over almost the whole of 
its subcontinental range, viz. Victorian, Tasmanian, 
South Australian and Western Australian waters. 
The possible i^uences of distribution, size and 
condition of fish on future economic exploitation 
are discussed. 

15770. Boardman, W* The Hair Tracts in 

Marsupials. Part V. A Contribution on Causation. 
Proc. Linn. Soc. N.S.W., Ixxv (5-6). Dec. 21, 1950, 
254-266. 

15771. Boardman, W* The Hair Tracts in 

Marsupials. Part VI. Evolution and Genetics of 
Tract Pattern. Proc. Linn. Soc. N.S.W., Ixxv 
(5-6), Dec. 21. 1950. 267-272. 

16772. Boardman, W* The Hair Tracts in 

Marsupials. Part VII. A System of Nomenclature. 

Proc. Linn. Soc. N.S.W., Ixxv (5-6), Dec. 21, 1960, 
273-278, 2 tfs. 

15773. Brown, A* G« The Birds of " Turkeith ”, 
Victoria. Notes from the Diary of the late Urquhart 
Ramsay. 1 (2), Oct., 1950, 106-113. — Lists 

birds from a sheep station lying north of Mt. 
Gellibrand, between Winchelsea and Colac in the 
western district of Victoria. 

15774. Burfield, S* T, Chietognatha. B.M. 
(N.H.) Or. Barrier Reef Exped. Sci. Rpts., v (8), 
Jan. 28, 1960, 459-473, tfs. 1-6. 

15775. Carlgren, 0« Actiniaria and Coralli- 
morpharia. B.M. {N.H.) Gr. Barrier Reef Exped. 
Sci. Rpts., V (7). March 10. 1950, 427-457, tfs. 
1-28. 

15776. Chisholm, A* H. Birds Introduced 
into .\ustralia. Emu, 1 (2), Oct., 1950, 97-100. 

15777. Cleland, K* W. Re.spiration and Cell 
Division of Developing Oyster Eggs. Proc. Linn. 
Soc. N.S.W., Ixxv (6-6), Dec. 21, 1950, 282-295. 

15778. Cleland, K. W. The Intermediary 
Metabolism of Unfertilized Oyster Eggs. Proc. 
Linn. Soc. N.S.W., Ixxv (6-6), Dec. 21, 1950 
296-319, tfs. 1-3. 

15779. Condon, H* T, Variation in the Brown 
Hawk. Emu, 1 (3), Jan., 1951, 152-174, pis. 15-18. — 
Falco berigora and its subspecies are here dealt 
with ; these are F. berigora berigora V. and H. ; 
F. berigora tasmanica (Mathews) ; F. berigora 
centralia (Mathews) ; F . berigora melvillensis 
(Mathews) ; L'. berigora occidentalis (Gould). 

15780. Coppleson, V. M. A Review of Shark 
Attacks in Australian Waters since 1919. Med. J. 
Austr., ii, 37th year. No. 19, Nov. 4. 1950, 680-687, 
tfs. i~vii. — Figures the commonly sinspected man- 
eating sharks and the teeth of these species. 

15781. Crowcroft, P. A Revised Description of 
Dolichoper^ macalpini Nicoll, 1914 (Plagiorchiidw- 
Trematoda). Pap. Proc. R. Soc. Tasm., 1949 
(Sept. 15, 1950), 73-76, pi. 1. 


16782. Fraser-Brunner, A* Note on the Fishes 
of the Genus Antigonia (Caproidse). Ann. Mag^ 
Nat. Hist., (12) iii (32), Aug., 1960, 721-724. 

16783. Glauert, L* A Handbook of the Snakes 
of Western Australia. 8vo. Perth. (Published 
by the Western Australian Naturalists’ Club, Perth), 
1960, pp. 50, tfs. 1-15, col. frontispiece. — By means 
of keys, descriptions and figures, the author has 
shown how to separate the various groups by 
easily recognized characters and how to identify 
the poisonous species from one another. 

15784. Godsil, H* C., and Holmberg, E* K. 

A Comparison of the Bluefin Tunas, Genus Thunnus 
from New England, Australia and California. 
California Bur. Mar. Fisher. Bull. Ixxvii, 1950, 
1-65, tfs. 1-15. — The Australian tuna, Thunnus 
maccoyii, externally and anatomically quite distinct 
from Atlantic and Pacific T. thynnus, as shown by 
direct comparison and detailed dissections. 

15785. Guiler, E. R. A Preliminary Description 
of Fabia hickmani .sp. nov. (Pinnotheridse) . Pap. 
Proc. R. Soc. Tasm., 1949 (Sept. 15, 1960), 67-72, 
tfs. 1-4. — Describes a new species of pea crab found 
inhabiting the mussel, Mytilus planulatus Lam. 
The male crab and the five stages of the female crab 
are described. The number of mussels infested by 
this crab is very high, reaching 100 per cent, in 
some places. The mussel beds were in the estuary 
of the Derwent and other southern Tasmanian 
places. 

15786. Guiler^ E. R. The Intertidal Ecology of 
Tasmania. Pap. Proc. R. Soc. Tasm., 1949 (Sept. 
15, 1950), 135-201, pis. i-ii, tfs. 1-32. -The author 
reviews the general status of marine ecology in 
Australia and the literature. The physical environ- 
ment in south Tasmania is described in detail, 
the tides receiving particular attention. As a 
result of this treatment it is shown that July, 
December and January are critical months for 
shore animals. This is verified by some experiments 
carried out on the colonization of bare rocks. The 
zonation is examined in the Blackman’s Bay area 
and compared as far as possible with that in other 
parts of Australia. 

16787. Guiler, E. R. Notes on Tasmanian 
Marine Sponges. Rec. Queen Viet. Mus. Launceston, 
iii (2), Oct. 2, 1950, 5-14. 

15788. Hindwood, K. A. The Upland Plover, 
or Bartram's Sand-piper, in Australia. Emu, 1 (2), 
Oct., 1950, 91-96, pi. M . — Bartramia longicauda. 

15789. Hindwood, K. A. Bird/Insect Relation- 
ships, with Particular Reference to a Beetle 
{Platydema pascoei) Inhabiting the Nests of Finches. 
Emu, 1 (3), Jan., 1951, 179-183, fig. 

16790. Hindwood, K. A. The White-throated 
Honeyeater. Emu, 1 (3), Jan., 1951, 183-188, figs., 
map . — Melithreptus albogularis Gould. 

15791. Hiscock, L D* Shell Movements of the 
FTesh water Mussel, Hyri della australis Lam. (Lamel- 
libranchiata) . Ausi. J. Mar. Freshw. Res., i (2), 
Dec., 1950, 259-268, tfs. 1-4. — This paper represents 
an attempt by the author to learn something of the 
feeding habits of a mussel widely distributed in 
Australian rivers, and to determine the effect of 
various conditions of light and temperature on its 
shejl movements. 
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15792. Hitchcock^ W. B. Notes on the Grey- 
mantled Albatross. Emu, 1 (2), Oct., 1950, 
135-137 . — Phoebetria palpebrata — recorded from 
specimen picked up on beach of Discovery Bay, 
Nelson, Victoria. 

16793. Hodgson, M. M. A Revision of the 
Tasmanian Hydroida. Pap. Proc. R. Soc. Tasm., 
1949 (Sept. 16. 1960), 1-65, 92 tfs. — Gives an 
account of 64 species of Calyptoblastic Hy droids 
occurring in Tasmanian waters. This number 
includes 16 forms not previously recorded from this 
region. Of these one is a new species : Halecium 
fragile. 

16794. Johnson, R. A., and Moore, D. D. A 

Particularly Dangerous Marine Borer — Nausitora 
messeli. Port of Sydney, iii (1), July. 1950, 18-22, 
illustr. 

16795. Johnston, T. H., and Angel, L. 
Madeline. Larval Trematodes from Australian 
Freshwater Molluscs. Part XIII. Trans. R. Soc. 
S. Ausir., Ixxiii (I). Dec. 16,. 1949, 22-28, tf. 1.— 
Cercaria beckivithcB n. sp. from Planorhis ishigi, 
at Tailem Bend, S.A., it is considered to be the 
larval form of a frog lung fluke, Hcematoloechus. 
C. tetradenoidea nom. nov, for C. tetradena Johnston 
and Beckwith, 1945, ftec Miller, 1935. 

15796. Johnston, T. H., and Mawson, 
Patricia M. Some Nematodes from .\ustralian 
Hosts, together with a Note on Rhabditis allgeni. 
'Trans. R. Soc. S. Austr., Ixxiii (1), Dec. 16, 1950, 
63-71, tfs. 1-19. — Known species of nematodes 
are recorded from additional hosts and localities. 
Ausirostrongylus potoroo from a marsupial Potorous 
tridaciylus, horn King Island. Bass Strait ; and 
ContraccBcum podicipiHs from the crested grebe, 
Podiceps cristatiis, from South Australia, are 
described as new. Zoniolainrus seiifer (Johnston 
and Mawson. 1940) nec. Cobb, 1898, is renamed 
Z. cha'tophoriis. Tctramercs fissispina (Dies.) is 
de.scribed from ” an Australian duck. Anas super- 
riliosa. The free-living nematode species, Rhabditis 
campbelli Allgen, from Campbell Island, is a 
synonym of R. allgeni Johnston. 

15797. Johnston, T. and Muirhead, 

Nancy G. Larval Trematodes from Australian 
Freshwater Molluscs. Part XI \ . Trans. R. Soc. 
S. Austr., Ixxiii (1). Dec. 16. 1949, 102 108, tfs. 
1-12. — A new 35-spined echinostomc cercaria, 
C. natans, is described from Planorhis is^ngi from 
the lower Murray. The metaccrcaria has been 
obtained experimentally from the gastropods, 
Planorhis isingi and Anierianna sp., and from the 
tadpole of Limnodynastes tasmajiiensis. A closely 
allied 37-spined cercaria is reported from Anierianna 
pyrimidata and Planorhis isingi, its metacercaria 
having been obtained experimentally from these 
two species of snails as w'ell as from the tadpole 
just named. Cercaria lethargica n. sp. is de.scribed 
from the gastropod, Plotiopsis tatei, the metacercaria 
occurring (experimentally) in a fish, Gambusia. 
The adult is perhaps a Psilostome or a Fellodistoine. 

16798. Kinghorn, J. R. The Taipan. Austr. 
Mus. Mag., X (3), Sept., 1950, 73-75, illustr. — 
Oxyuranus scutellatus. 

15799. Lamm, D. W*, and Calaby, J. H. 

Seasonal Variation of Bird Populations along the 
Murrumbidgee in the Australian Capital Terri torv. 
Emu, I (2), Oct., 1960, 114-122. 


16800. Landolt, H* H* Ueber den zahnwechsel 
bei Selachiern. Rev. Suisse Zool. Geneve, liv, 1947, 
305-367, 35 tfs. {Fide Zool. Rec., 1947 (I960), 
17 and 45.) — Figures tooth replacement in Port 
Jackson Shark. 

15801. Lendon, A. Australian Parrots in 
Captivity. Avicult. Mag., Ivi (4), Jiily-Aug., 1950, 
161-167 ; loc. cit., (5). Sept.-Oct., 1960, 218-226. 

15802. Littlejohns, R. T* Further Notes on the 
Mistletoe Bird and the Mistletoe Parasite. Emu, 

1 (2), Oct., 1950, 84-90. 

15803. Lord, E» A. R. Notes on the Blue-faced 
Honeyeater. Emu, 1 (2), Oct 1950, KM)-10L— 
Entomyzon cyanoiis. 

15804. McGill, A. R. .\n Australian Review 
of the Sanderling. Emu, 1 (3), Jan., P 'd, 197-206, 
map. — Crocethia alba. 

15805. Massey, V., and Rogers, W. P, The 

Intermediary Metabolism of Nematode Parasites. 
I. The General Reactions of the Tricarbox 3 dic 
Acid Cycle. Austr. J. Sci. Res., (B) iii (2), Mav, 
1950, 251-264. 

15806. Ormsby, A. L The Marsh Snake 
{Denisonia sign at a). Proc. R. Zool. Soc. K.S.W., 
1948-49 (May, 1950), 29-31. 

15807. Pearson, J. A Further Note on the 
Female Urogenital System of Hypsipryninodon 
moschatus (Marsupialia). Pap. Proc. R. Soc. Tasm., 
1949 (Sept. 15. 1950), 203-209, tfs. 1-4. 

15808. Pearson, J. The Relationships of the 
Potoroube to the Macropodidie (Marsupialia). 
Pap. Proc. R. Soc. Tasm., 1949 (Sept. 15, 1950), 
211-229, 21 tfs. 

15809. Pope, Elizabeth. Earthworms and Soil- 
building in Australia. Austr. Mus. Mag., x (3), 
Sept. 15 ( = 29), 1950. 89-94, illustr. 

15810. Prudhoe, S. On the Taxonomy of Two 
Species of Pelagic Polyclad Turbellarians. Ann. 
Mag. \at. Hist., (12) iii (32), Aug., 1950, 710-716, 
tf. 1. 

1581 1. Serventy, V. N. Fairy Terns on Rottnest 
Island. IF. .Hustr. \af., Perth, ii (6), Sept. 18, 1950. 
1 26-128. -Sterna nereis. 

15812. Serventy, V. N., and White, S. R. 

The Ro.seate Tern : Notes on the Nesting Behaviour. 
Emu, I (3), Jan., 1951, 145 151, pis. 12 14, maps, 
graph. — Sterna dougalUi — on Felsart Island, in 
the Abrolhos Group, W..\. 

15813. Sheard, K. Plankton Characteristics at 
the Cronulla Onshore Station, New South Wales, 
1943-46. Bull. Common w. Sci. hid. Res. Organ., 
Melbourne, No. 246, 1949, 1-23, 5 tfs. — An examina- 
tion of the general plankton characteristics, water 
temperature records, and pelagic fish occurrences 
at the Cronulla onshore station, N. S. Wales, 
1943-1946, disclosed similar general annual trends 
with considerable variation in the detail of the 
pattern in each year. Monthly j ccords of certain 
species of the zooplankton indicate that the 
important food cliain organism, Nyctiphanes 
australis, breeds in the area, and that Nematoscelis 
difficilis, Thysanoessa gregaria and Evadne nord- 
manni are possil)le indicators of slope water ; 
Euphausia reeuwa and Cavolinia unci n ala of ocean 
water. Of these the last is a Pteropod, the 
remainder Crustacea. 
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J.5814. Simpson^ D* A. The Epiphyseal 
Complex in Trachysautus rugosus. Trans. R. Soc. 
5. Aust., Ixxiii (1). Dec. 16, 1949, 1-5, pi. i. figs. 
2-4 ; tfs. 1, 5, 6. 

15815. Sperber, Christina. A Taxonomical 
Study of the Naididae. Zool. Bidrag., Uppsala, 
xxviii, 1948, 1-296, pis. 1-21, tfs. 1-29. — In the 
paper the author deals with the anatomy, 
systematics, phylogenetic relationships of the 
genera and of the relations to some other Oligochwte 
families, and gives an account of the techniques 
employed. 

15816. Stokellt G. A Revision of the Genus 
Paragalaxias. Rec. Queen Viet. Mus. Launceston, 
iii (i), July 31, 1950. 1-4, pi. 1. . 

15817. Strands E. Miscellanea nomenclatorica 
zoologica et pala>ontologica. Folia zool. hydrobiol. 
Riga, xii, 1943, 94-114. — Fishes : Strandichthys. 

15818. Teague^ P. W. Gouldian Finches 
{Poe phila gouldice) . Avicult. Mag., Ivi (5), Sept. -Oct., 
1950, 191-196, col. pi. 

15819. Thomsont J. M. The Effect of a Period 
of increased Legal Minimum Length of Sea Mullet 
in Western Australia. Austr. ] . Mar. Freshw. Res., 
i (2), Dec., 1950, 199-220, 11 figs. 

15820. Troughtont E. Bandicoots — Rare and 
Otherwise. Aust. Mus. Mag., x (3), Sept. 15 
(- 29), 1950, 95-98, illustr. — The Southern Short- 
nosed Bandicoot, Isoodon obesulus ; the Long-nosed 
Bandicoot, Perameles nasuta. 


15821. Troughton, E. Bandicoots — Rare and 
Otherwise. Part II. Aust. Mus. Mag., x (4), Dec. 15 
(“20), 1950, 113-117, illustr. — Deals with the 
Barred-back Bandicoots : Perameles gunni from 
Tasmania ; P. fasciata from inland Victoria and 
western N. S. Wales ; the Pig-footed Bandicoot, 
Chceropus ecaudatus ; and the Bilbies or Rabbit- 
bandicoots, Macrotis lagotis and M, leucura, from 
inland Australia. 

15822. Wheeler, R. Further Observations from 
Fisherman's Bend, Melbourne. Emu, 1 (2), Oct., 
1950, 73-83, pi. 10. — Additional notes on birds 
observed in the area, of which ninety-seven have 
now been listed ; twenty-two breeding there. 

15823. White, S» R. Plumage Changes in the 
Red-shouldered Wrens {M alums). W. Aust. Nat., 
Perth, ii (6), Sept. 18, 1950, 121-125, tfs. 1-2. 

15824. Whitley, G. P. The Opah or Moonfish 
in Australasia. Aust. Mus. Mag., x (3), Sept. 15 
( = 29), 1950, 76-78* illustr. and frontispiece. — 
Lampris regius. 

15825. Whitley, G. P. Clingfishes. Aust. Mus. 
Mag., X (4), Dec. 15 ( = 20). 1950. 124-128, illustr.-- 
General account of the family Gobiesocidw. 

15826. Whitley, G. P* A Large Stargazer. 
Aust. Mus. Mag., x (4). Dec. 15 ( = 20), 1950, 
135, illustr. — Ichthyscopus sannio -mottled star- 
gazer, other forms cited. 


GEOLOGY. 

Hon. Abstractor : R. O. Chalmers. 


15827. Baker, G. Geology and Physiography of 
the Moonlight Head District, Victoria. Proc. Roy. 
Soc. Viet., lx, 1948 (issued 1950), 17-43. — The 
lithology, distribution and stratigraphical relation- 
ships of Jurassic, Eocene, Pleistocene and Recent 
deposits are discussed and a vertical stratigraphical 
column based on coastal sections has been prepared 
to indicate approximate thickness of post- J urassic 
sediments. 

15828. Baker, G. Petrology of No. 3 Tunnel, 
Kiewa Hydro-electric Scheme, Bogong, Victoria. 
Proc. Roy. Soc. Viet., lx, 1948 (issued 1950), 
173-188. — The rocks consist of mesocratic grano- 
diorite intruded into pre-existing regional meta- 
morphic rocks (? Ordovician) and injected by a 
group of leucocratic and melanocratic dyke rocks. 

15829. Beck, C. W. Differential Thermal 
Analy.sis Curves of Carbonate Minerals. Am. Min., 
XXXV, 11 and 12, 1950, 985-1013. — Fifty-one curves 
are presented and interpreted, amongst them one 
for dundasite, from Dundas, Tasmania. 

15830. Brown, H., and Goldberg, E. D. The 
Neutron Pile as a Tool in Quantitative Analysis ; 
the Gallium and Palladium Content of Iron 
Meteorites. Science, cix, 8/3/49, 347-353. — Deter- 
minations of these two elements were done on 
several iron meteorites. 

15831. Brown, H., and Goldberg, E. D. A 

New Determination of the Relative Abundance of 
Rheniuq{» in Nature. Phys. .Rev., Ixxvi, 8, 1949, 
1260-1261. — Determinations were done on five 
iron meteorites and the Henbury from Central 
Australia is found to contain 1 * 4 parts per million. 


15832. Carroll, Dorothy, Brewer, R., and 
Harley, Joyce E. Pebbles from the Upper Hunter 
River Valley, N.S.W. Proc. Roy. Soc. N.S.W., 
Ixxxiii, 4, 251-262. — The pebbles collected came 
from various Triassic and Permian beds and from 
gravels of certain river terrace soils. This has 
resulted in more precise descriptions of the various 
beds. 

15833. Chace, F. M. Origin of Bendigo Saddle 
Reefs with Comments on Form of Ribbon Quartz. 
Ec. Geol., xliv, 7, 1949, 561-597. 

15834. Chamberlain, N. G. Preliminary Report 
on the Geophysical Survey of the Collie Coal Basin. 
Bur. Min. Res., Geol. and Geophysics Rept. No. 1 
(Geophysical Rept. No. 1), date of publication not 
given, pp. 5. — It has been possible by means of a 
gravity survey to establish with con.siderable 
success the full extent of the basin so that it is 
possible now to define those areas where drilling 
may be carried out with a reasonable expectation 
of proving additional reserves of coal. 

15835. Cochrane, G* W*, and Samson, H* R. 

The Geology of the Nowa Nowa-South Buchan 
Area, Victoria. Proc. Roy. Soc. Viet., lx, 1948 
(issued 1950), 93-122. — Porphyroids developed by 
shearing at the junction of Lower Devonian 
volcanics and Upper Ordovician basement rocks 
have been mapped in detail. Tufiaceous sand- 
stones, some fossiliferous, interbedded with the 
volcanics, and a small granitoid complex, are 
described. 
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the permanent committees of the Association 
covering the fields of research films, medical 
films and iiKiustrial films. As is customary, the 
Congress will conclude with an elaborate Festi- 
val of Scientific Films. An invitation has been 
sent to all members of the Association, Aus- 
tralia being amongst them, to submit scientific 
papers and lesearch films for the permanent 
committees, and scientific films for the Festival. 
The only Australian film shown last year at 
Florence was the C.S.I.R.O. documentary, 
‘Radiophysics, 1949’. It is hoped that this year 
a more representative selection of Australian 
scientific films can be sent. 

All enquiries should be sent to the Secretary, 
Sydney Scientific F'ilm Society, Science House, 
157 Gloucester Street, Sydney. 

New Canadian Journals 

The National Research Council, Canada, has 
created six new scientific journals to take over 
the functions of the Canadian Journal of 
Ii(\search, which lias ceased to be published 
under tliis name as from January 1951. The 
new journals are, respectively, the Canadian 
Journals of Physics, Chemistry, Botany, Zoology, 
Medical Sciences and Technology, correspond- 
ing to Sections A-F of tlie former journal. 

Sociedad Veterinaria de Zootecnia 

The Sociedad Veterinaria de Zootecnia, whose 
membership comiu i.ses over 3500 Spanish veteri- 
narians, is linked witli over 200 organizations 
concerned with animal production in other 
coun tides. 

Advice has recently been received from the 
Secretary-General (Professor Carlos Luis de 
Cuenca, Faculty of Veterinary Science, Apartado 
1200, Madrid) that the Society's Eleventh Con- 
gress Avill be held in October 1951. A cordial 
invitation is extended to reiuesentatives from 
other countries, wliose organizations are asked 
to communicate with Professor Luis de Cuenca 
in order that official iiUoirnation regaiding the 
Congress may be forwarded. 

C.S.I.R.O. Erosion Survey 

A detailed study of erosion has been made by 
C.S.I.R.O. in 650 square miles of land adjacent 
to Dookie, Victoria. The area surveyed is 
typical of the better cereal-growing districts 
in north-eastern Victoria which are subject to 
a serious water erosion hazard. The report on 
the survey is mainly a technical description of 
the soils, gtMilogy, vegetation and climate of the 
area; but a discussion in practical terms is 
included of its agriculture, present land-use 
and management practices for soil conservation. 

Interesting relationships are shown between 
such climatic factors as the intensity of rain- 
fall and the times of the year at which storm 
rains occur and consequent soil losses and 
erosion damage. It is not only the total amount 
of rain, but the time when there is ‘influential' 


rain which is of great importance. (Influential 
rain is rain slich that the ratio of precipitation 
to evaporation during a month is greater than 
0:3.) The climatic records show that in the 
north-east there is usually a period of six 
months’ influential rain beginning most fre- 
quently in May and ending in October, the 
amount of influential rain being between 10 ajid 
20 inches. This constitutes the growing season, 
of which June and July are usually too cold for 
much plant growth, so that the success of the 
.season depends largely on the spring rains of 
late August, September and October. In the 
rare years when the season finishes early the 
crop yields are low and pasture giowth is poor. 
This makes pasture management difficult, since 
in such years farmers find then elves over- 
stocked and the country left bare in the follow- 
ing summer. Such conditions, in conjunction 
with the higher-intensity rains of the summer 
and autumn (which incidentally appear to 
occur rnoie frequently after such a dry season), 
are the main cause of erosion in the area. 
(C.S.I.R.O. Bulletin, No. 243.) 

Nutritional Research in New Hebrides 

Miss Sheila Malcolm, an Australian nutri- 
tionist who foi- tlie past year has been carrying 
out investigations foi’ the South Pacific (Com- 
mission in Rabaul, New Ireland and the Tro- 
briands, will spend the next twelve months in 
the New Hebrides on further research amongst 
the native inhabitants. 

While Miss Malcolm’s investigations con- 
cerning nutrition have included adult popula- 
tions, her main study has been of infant diet, 
particularly in relation to the preparation from 
local resources of the most suitable foods for 
infants during weaning. She will continue this 
work in the New Hebiides in tliiee different 
areas wliere the inhabitants liave differing 
degrees of contact with the European way of 
life. The first will be in a village near Port 
Vila, where the natives luive very close contact 
with Europeans. Tlie second includes the 
villages of the Tanna islands, where the natives 
have regulai- incomes f?-om tlie sale of produce 
and can thus purchase Euroiiean foods to 
supplement their own. The third is to be in the 
villages of the iMaskelynes Islands, where the 
natives aia' nearest to the ancestral way of life 
and live entirely' on their own traditional foods. 

Jubilee Conversazione, Sydney 

A large gatiiering of members and friends,' as 
well as guests representative of many sections 
of the community, w^as present at the Con- 
versazione field in the Great Hall of the Univer- 
sity of Sydney on 18 April 1951. Organized 
by tlie Royal Society of New South Wales, a 
display of exhibits was arranged to illustrate 
developments in pure and applied science 
during the past fifty years. The following 
societies took part: The Royal Society of New 
South Wales; The Institution of Engineers, 
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Australia, Sydney Division; The Royal Aus- 
tralian Chemical Institute, N.S.W. Branch; The 
Australasian Institute of Mining and Metal- 
lurgy; The Institute of Physics, New South 
Wales; The Linnean Society of New South 
Wales. 

The opening address was delivered by Sir 
David Rivett who, in the course of his remarks, 
stated that the exhibition was an example of 
scientific achievement presented in the free and 
open manner characteristic of the search for 
knowledge at its best. In proposing and sup- 
porting a vote of thanks to Sir David Rivett, 
Mr. V. J. F. Brain and Professor N. P. Astbury 
mentioned that no more appropriate person 
could have been chosen to address the gather- 
ing, since Sir David had been associated with 
probably the most important developments in 
science that had taken place in Australia. 

Exhibits included the following: A display 
illustrating the art and science of recording and 
reproduction of sound over the past fifty years; 
lighthouse lamps — old and new; rain-making 
exhibit, showing the formation of ice crystals 
in supersaturated air by addition of ‘dry-ice’; 
old and modern equipment for flashlight photo- 
graphy; display of X-ray tubes showing develop- 
ment from the primitive type to a modern 
rotating anode tube; display illustrating results 
of chemical research applied to national prob- 
lems of food, health, clothing, transport; stages 
in the manufacture of cemented tungsten car- 
bide, used for cutting tools; Australian essential 
oils, illustrating results of pure and applied 
research during the past fifty years. Also 
included in the exhibition were original draw- 
ings and paintings of natural history subjects 
by Dr. Stuart of the First Fleet, and the pocket 
compass of Charles Darwin. 

In view of the work entailed in setting up 
the exhibits, the organizing committee decided 
to throw open the exhibition to the general 
public on the following day, 19 April 1951. 

Niue Island Soil Survey 

A soils survey of Niue Island has been made 
by the New Zealand Soil Bureau. In this 
isolated community the local production of 
foodstuffs is most important, and the limited 
soil resources must be husbanded with care. 
These soils are formed from volcanic ash, 
which lies on a lugged surface of coral lime- 
stone. Of a total area of 64,900 acres, only 
about one-ha-lf has a soil covering available 
for agriculture, the remainder consisting of 
bare limestone rock with the ash soil occurring 
in narrow fissures. This rocky land grows 
forest and coastal scrub. The deeper soils 
occur as pockets throughout the island and 
total approximately 32,000 acres. Some 24,000 
acres are used for food production on a five- 
year to nine-year rotation, with a spell of three 
to five years in which the soil is allowed to 
revert to a native shrubland cover. These soils 
are maintaining their fertility and producing 


good crops, although the interval between crop- 
ping tends to be shorter near villages and the 
soil fertility falls correspondingly. On some 
8260 acres, soils formerly used for agriculture 
have now reverted to fern and scrub, since these 
soils no longer have the natural fertility to 
grow food crops. A solution of this problem is 
necessary foi’ the future well-being of the 
islanders. 

Research on Veneer Timbers 

Heavy inroads into hoop pine forests during 
and after the War have depleted the supplies 
of suitable logs of this timber, which was 
formerly the chief veneer and plywood timber 
in Australia. Substitute timbers must there- 
fore be found. Researches by the Division of 
Forest Products of C.S.I.R.O. on more than 
sixty species indigenous to or extensively 
planted in Australia, are described in its 
Bulletin No. 260, recently published. 

The report provides, for each timber, infor- 
mation on the need for steam treatment or 
heating in water, to soften the logs befoie 
veneer cutting; the thickness of veneer which 
may be cut; recommended drying conditions; 
the proportion of usable dry veneer which may 
be recovered; and the quality characteristics 
and potential uses of the resulting veneer. 
Mention is also made of the treatment of 
veneers necessary to prevent staining by 
moulds and other fungi and to immunize sap- 
wood against Lyctus borer attack. Copies of 
the Bulletin are available on request. 

University of Tasmania 

Dr. H. Lowig, lecturer in Mathematics, and 
formerly of the University of Prague, has been 
approved for admission to the degree of Doctor 
of Science, in respect of published papers on 
Hilbert space and its generalization and on the 
th€^ory of lattices. 

University of Western Australia 

The Chair of Mathematics, rendered vacant 
by the retirement of Piofessor Weatherburn, 
has been filled by the appointment of A. L. 
Blakers, a graduate of Western Australia. 
Professor Blakers won a Hackett studentship in 
1939 and later held teaching positions at 
Princeton, at Michigan State University and at 
the University of Lehigh. He served during the 
War with the Royal Canadian Air Force. 

University of Melbourne 

The young Melbourne physicist, John Jelbart, 
was killed in an accident at Norsel Bay, in the 
Antarctic, on 21 February. The late John 
Jelbart, who was 24, graduated Bachelor of 
Science in 1947 and had been a member of thd 
original party which established the Heard 
Island base in that year. He had been appointed 
to acconipany the present joint Norwegian- 
British-Swedish expedition as an Australian 
observer-. 
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Dr. F. J. R. Hird returned from Cambridge at 
the end of February to take up the newly- 
created senior lectureship in Agricultural Bio- 
chemistry. The first recipient of the Sir John 
and Lady Higgins Scholarship — which he held 
for four years — Dr. Hird carried out researches 
at Cambridge on the mechanisms underlying 
the synthesis of proteins in biological systems. 

J. W. Legge, who commenced duty in January 
as senior lecturer in the Department of Bio- 
chemistry, has had considerable research experi- 
ence, mainly with blood pigments and in 
enzymology, and during the war worked with 
the Chemical Warfare Unit of the Australian 
Army. From 1946 to 1948 he was in Europe 
as Wellcome Foundation Fellow, chiefly at the 
University of Cambridge, and on his return to 
Australia was appointed to a Senior Fellowship 
with the Australian National Health and 
Medical Research Council. Among his publica- 
tions is a standard work on Hematin Com- 
pounds and Bile Pigments, written jointly with 
Di“. Lemberg of Sydney. 


The Sweet Fellowships 

The first awards have been made of the Sweet 
Fellowships, each valued at £500 a year. The 
Elizabeth Mary Sweet Fellowship in Medicine 
has been awarded to Dr. Dora Bialestock, of 
the University of Melbourne, who will continue 
hei work on serological and biochemical tech- 
niques on animal subjects, paiticularly in rela- 
tion to nephritis. .James Finch, of Wellington. 
New Zealand, wdio is a nienibei- of the New 
Zealand Geological Survey, has been granted 
the George Sweet Fellowship in Economic 
Geology. His special field is the development 
and use of optical crystallographic and minera 
logical techniques applied to inorganic and 
organic chemistry. The Georgina Sweet Fellow- 
sliip in Economic Zoology goes to N. Dobr-ot- 
vorsky, a Russian-born entomologist w'ho came 
to Australia as a migrant some twelve months 
ago. He holds the equivalent of a Master of 
Science degree of the University of Minsk, and 
was engaged as demonstiator in Zoology there. 
In 1931, as assistant at the White Russian 
Academy of Science, he was found politically 
Tinieliable’ and sent as a senior entomologist to 
Alma-Ata in fai-eastern Russia. He is the 
aiitlior of a number of papers on insect diseases 
of plants. Each of the Fellows wTlI w^ork at 
the University of Melbourne under the direction 
of the head of the department concerned. 


University of Queensland 

R. H. Greenwood, of the University of Otago, 
has been appointed senior lecturer in Geo- 
graphy. He is a graduate of Cambridge Uni- 
versity with a special knowledge of the geo- 
graphy of the Near East; he served during the 
war as Admiralty representative to the Egyp- 
tian Government Survey at Cairo. 


University of Adelaide 

P. O. A. L. Davies has been appointed lec- 
turer in Mechanical Engineering. A graduate 
of the University of Sydney, he was awarded 
the Institute of Engineers Prize in 1947 and 
entered Trinity College, Cambridge, in that 
year. Since September, Mr. Davies has been 
visiting institutions in Britain and the U.S.A., 
studying developments in fluid mechanics. He 
served with the R.A.A.F. from 1941 to 1945. 

N.S.W. University of Technology 

The Council has announced the following new 
appointments: Dr. P. R. McMahon, to be 
Associate Professor of Wool Technology; C. H. 
Munio, to be Associate Professor Civil Engi- 
neering; J. F. D. Wood, to be A. mciate Pro- 
fessor of Mechanical Engineering; Dr. A. IT. 
Willis, to be Associate Professor (Research) of 
Mechanical Engineering; G. Bosson, to be Asso- 
ciate Professor of Mathematics. 

University of Sydney 

Dr. J. W. Roderii^k, Assistant Director of 
Research in the Engineei-ing Department at 
Cambridge, is the new^ Challis Ihofessor of 
Engineering. A Canadian, Professor Roderick 
is regarded as one of England’s foremost 
authorities on the behaviour of metal structures 
and on the design of welded steelwork and 
aluminium alloy structures. 

Professor C. E. Marshall, after the completion 
with members of his department of the first 
systematic geological survey of the Solomon 
Islands, is preparing a geological traverse east- 
west across Australia. To be undertaken in 
July, this travel se w ill give information on the 
variations of the Earth's gravitational and 
magnetic fields. 

The (chemistry Department has completed the 
installation of a Raymax X-ray Analysis Unit. 
Manufactuied in Manchester, England, the 
Meti’opolitan-Viekeis outfit is one of the most 
modern diffraction units in Australia. The all- 
metal tube is demountable, enabling any of 
seveial targets to be used. IJie maximum tube 
current is 30 milliarnps and the maximum peak 
voltage 100 kilovolts. There are twu) aluminium 
windows. 

Another recent acquisition of the Crystallo- 
graphic Section is a IJnicani Weissenberg 
Camera. This precision instrument, together 
with twm Unicam rotation cameras, tw^o Unicam 
powder cameras, card index, Beepers and Lipson 
strips, and calculating machine, gives the small 
Section, under the leadership of Dr. D. P. 
Mellor, a formidable set of tools with wTiich 
to attack the problem of crystal structures, 
especially those of co-ordination compounds. 

Ph.D. Degrees, University of Sydney 

Three members of the staff of the University 
of Sydney recently received the degree of 
Doctor of Philosophy — one within the Faculty 
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of Engineering and the others in the Faculty 
of Science. These were the first Ph.D. degrees 
to be conferred by the University of Sydney. 

The first recipient was William Henry Witt- 
rick, M.A., senior lecturer in Theory of Aircraft 
Structures, who obtained his Master of Arts 
degree at Cambridge and came to Sydney in 
1945. Working under Professor A. V. Stephens, 
Professor of Aeronautical Engineering, he has 
produced a thesis entitled ‘Torsion and Bending 
of Swept and Tapered Wings with Ribs Parallel 
to the Root’. His degree was conferred at the 
ceremony held in the Great Hall at the Univer- 
sity of Sydney on Satui'day, 28 April 1951. 

The second degree was conferred on George 
Frederick Humphrey, Master of Science of the 
University of Sydney, who is scmior lecturer in 
Biochemistry. During 1947 Dr. Humphrey 
worked at Cambridge University with Dr. Mann 
on the biochtmiistry of fertility. His thesis 
was entitled ‘The Metabolism of the Adductor 
Muscle of Saxostrea Commercialis’. 

The first woman to receive a Ph.D. degree 
from the University of Sydney is 26-year-old 
Hungarian chemist, Eleanora Clara Gyarfas, 
M.Sc. Dr. Gyarfas’s thesis w'as entitled ‘Studies 
in the Chemistry and Optical Properties of the 
Complexes of Iron, Ruthenium, Osmium and 
Nickel with 2: 2'-dipyridyl and (1, 10),-phenan- 
throline'. She is the first chemist to investigate 
the complex compounds of the rare metal 
osmium. Dr. Gyarfas is a graduate of Budapest 
Univei'sity. She has worked under a Common- 
wealth Research Scholarsliip at the University 
of Sydney since she arrived in January 1948. 

The Societies 

Royal Society of New South Wales 

April : W. H. Robertson, Occnltalions observed at 
Sydney Observatory during 1950. 

R. R. Morison (presidential address), The 
Science Museum- — Its Duties and Dues. 

May: W. B. Smith-White, An elementary non- 
conservative electrical system, 

C. A. M. Gray, The analy.sis of infinitely long 
beams under normal loads, 

A. E. Alexander (lecture), Colloids. 

Royal Society of Victoria 
April ; .1, D. Brookes (lecture). An investigation 
on the water economy of the Wallaby Creek 
basin. 

May: G. F. Walker (lecture), Soil Mineralogy 
at the Macaulay Institute, Aberdeen, Scot- 
land. 

Royal Society of Western Australia 

April : R. W. Fairbridge (lecture), The Snowy 
Mountains hydro-elee,tric scheme. 

Royal Society of Tasmania 

April: J. B. Polya (lecture), The chemotherapy 
of cancer. 

May : J. Reynolds, The building of the Australian 
Federation. 

Medical Sciences Club of South Australia 

April : S. G. Tomlin (lecture), Cell membranes. 

May : .1. S. Robertson, Developments in rabbit 
ear chamber techniques. 

Royal Society of Queensland 

April: M. F. Hickey (presidential address). Form 
or Function. 

May: H. J. Wilkinson (lecture), 'Prehistoric 
settlement by Man of the Pacific Islands. 


International Conferences 

1951 

June 4-15 — Joint Conference. Institutions of Civil, 
Mechanical and Electrical Engineers, London. 

June 18-July 7— VI Session, UNESCO General 
Conference, Paris, 

June 27-July 3 — II General Assembly, I.U. Crys- 
tallography, Stockholm. 

July— I V Congress of the Sea, Ostend. 

July — I.U. Ifiire and Applied T’hysics, Symposium 
on Ultrasonics and Molecular Structure, 
Brussels. 

Jul.\- — Mathematical CvOlloquium, St. Andrews, 
Scotland. 

July 5-10 — Nuclear Physics (Vmgress, I.U. Pure 
and Applied Physics. Copenhagen. 

.July 11-14 — General Asseml>ly, I.U. Pure and 
Applied I’hy.sics, Copenhagen. 

July 15-21 — Xlll International (::’ongress of 
1 *.sychology, Stockholm. 

July 25-31 — Cf)nferenc(‘ on Automatic' Control, 
Craniield, England. 

July 23-25— Conference on Dielectrics, Liverpool. 

August — International Congress of Applied 
Psychology, Goteborg, Sw'Cden. 

August — International Astronomical Union, Sym- 
posium on Problems of Astronomieal Instru- 
mentation, and on Astronomical J’roblenis of 
liadio- Astronomy, Stockholm. 

August -I. Biological Scienct^s, Symposium on 
Syml)ionts in Insects, Amsterdam. 

August 1-S — VIII General Assembly, International 
Astronomical Union, Leningrad. 

August 13-1.5 — Joint (''onnnission on Radiometeor- 
ology, Brussels. 

August 17-24 — IX international Congress of 
Entomology, Amsterdam. 

.'\ugust 21 -September J — IX General Assembly, 
I.U. Geodesy and Geophysics, Brussels, 

August 29-Sept ernlter 11- Conference on Re- 
frigeration, London. 

September — Joint ('ommission on Oceanography. 

Se|)tember 8-17 — XII Congre.ss and XVI Con- 
ference, i.U. Pure and Applied Chemistry, 
Washington and New York. 

September 10-13 — 11 (Y>ngress, I.U. Leather 
Chemists' Societies, London. 

September 11-13 — Discussion on Heat Trans- 
mission, London. 

September 11-20 — Building Research Congress. 
London. 

SepternlK'r 15-21 — V Congress, International 
Scientific Film Association, The Hague. 

October 15-19 — World Metallurgical Congre.ss, 
Detroit, U.S.A. 

December — 11 Congress on Industrial Medicine. 
Rio de Janiero. 

December — I.U. Biological Sciences, Symposium 
on Biometric Problems in Relation to Growth 
of Plants, New Delhi. 


April 29“ V International Hydrological Congress, 
Monac'o. 

July — International Congress of Zootechnics, 
Copenhagen. 

.July 22-28 — M International Congress of Bio- 
chemistry, Paris. 

August 4 — International Congress on Analytical 
Chemistry, Oxford. 

Augu.st 8-1.5 — XVll International Geographical 
Congress. Wa.shington. 

August 15-Sexnember 15 — International Congress 
for Applied Mechanics, Istanbul. 

September 3-B — VI General Assembly, Inter- 
national Council of Scientific Unions, Amster- 
dam. , 

Summer 1952 — I.C.S.U. Joint Commission on High 
Altitude Research Stations, Colorado, U.S.A. ; 
I.C.S.U. Joint Commission on Spectroscopy, 
Columbus, U.S.A. ; I.C.S.U. Joint Commission 
on Ionosphere, Australia ; X General 
Assembly, International Radio - Scientific 
Union, Australia ; International Geological 
Congress, Algiers. 
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Letters to the Editor 

The Editorial Committee invites readers to 
forward letters for publication in these 
columns. They will be arranged under two 
headings: (a) Original Work; (h) Views. 

The Editors do not hold themselves respon- 
sible for opinions expressed by correspondents. 


Original Work 

The Nature of Gilgai and Melon-hole Soils 

The gilgai and related phenomena have been 
described several times in Australian soils 
literature since the account given by Prescott 
(1932). Over tlie last four years field and 
laboratory investigations into the distribution 
and nature of soils showing gilgai features have 
been made in these laboratories. They have 
been found to occui- in a wide variety of for- 
mations, and under rainfalls vai-ying from 
seven inches to 70 inches. We have examined 
theii- cliemical character, mechanical composi- 
tion and clay mineralogy as well as the climatic 
and topogjaphic limitations to their develop- 
ment in the held. 

From these studies we have found only one 
chai acteristic that is common to all formations, 
and which distinguishes all soils showing gilgai 
phenomenon from those which fail to show it. 
This distinguishing property is best termed the 
‘swelling’ profile. 

From measurements of the extent to which 
tlie soil swells when wetted, it appears that, for 
gilgais to form, the swelling profile must show 
two features. In the first place, the top-soil 
must show not less than a certain minimum 
swelling capacity (about 10 per cent.); and in 
the second place, tlie deep subsoil must have 
a greater swelling capacity than the top-soil. 

The greater swelling capacity of tlie subsoil 
is associated with an inci'ease in the clay 
content, an increase in the e.xchange capacity of 
the clay, and an increase in the proportion of 
sodium ions on the exchange complex; and 
pai tial regiession analysis has shown that each 
of these properties is significantly correlated 
with the swelling capacity of a soil. 

Field observations have shown that no gilgai 
or melon-hole formations have been found to 
occur on light-textured surface soils. On the 
other hand, not all heavy-textured soils show 
gilgai features; but in these cases it has been 
found that there is little difference in the 
swelling capacity of subsoil and top-soil. 
Examples of this are the ‘self-mulching’ soils 
showing no gilgai features. 

Although the complex nature of the problem 
has prevented a rigorous statistical analysis of 
the relationship between profile characteristics 
and the amplitude of the undulations produced, 


the evidence suggests that, other things being 
equal, the higher the clay content of the profile 
the smafler will be the vertical interval between 
‘puff’ and ‘shelf’. 

A full account of these studies will be pub- 
lished elsewhere, but this preliminary note is 
given because of the impending departure from 
tliis country of both authors, which may delay 
final publication. 

E. G. Hallswokth, 
Gwen K. IIobet{tson. 
Agricultural Chemistry Laboratories, 

University of Sydney. 

23 April 1951. 

Rejervucc 

I'ltK.scoTT. .J. A. (ItC!2) ; Th(' Soil.s of ^ t.stralia in 

Jrclatinn to V^f^otation and CliTnate. C.S.l.R. 

mill. No. r>2. 

Views 


Land Systems and Large-scale Mapping 

In a recent issue of the Regional Development 
Journal (February 1951), in that section 
devoted to L;uid Research, it is stated that 
the map})ing unit for large-scale survey in 
undeveloped regions is the Land System, defined 
as ’an area in which tliere is a recurring 
imtlern of toiiography, soils and vegetation’. 
The usefulness of such a concept in large-scale 
survey is undoubted. However, it is by no 
means universally applicable, for it excludes 
complex areas in which there is no ‘recurring 
pattern of topography, soils and vegetation’, 
and it obscures the identit}^ of units of the 
one land type large enough to be mapped 
separately; it includes within its scope ‘recur- 
rent patterns’ which, logically, should be 
sei>a rated. 

These comments can be illustrated in a con- 
sideration of the following terms, provisionally 
used by the writei- in a recent study In North 
Queensland, which are presented for criticism. 
A detailed discussion will be presented in a 
later publication. 

Thus there aie Land 'Lypes on uniform parent 
material in which there are no recurrent 
patterns of soils and vegetation, both being 
uniform or sliowing only slight variation 
throughout; as in the rolling to undulating 
jungle-clad Red Loams of the basaltic Atherton 
Tableland, or the precipitous jungle-covered 
schist ranges near Cairns, or the gently undu- 
lating Astr('l)la lappacea grassland on heavy- 
textured alkaline soils in north-west New^ South 
Wales (described by Beadle, 1948L 

There are other areas forming Land Com- 
plexes in whicli different elements are so mixed 
that there is no recurrent pattern of topography, 
soils and vegetation, owing either to the nature 
of the parent rock or the random occurrence of 
parent materials differing lithologically and/or 
in age. The following examples from North 
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Queensland are typical. In the middle course 
of the Einasleigh River, warping of a residual 
laterite surface on Jurassic sandstone with later 
dissection has given a complex in which at least 
six elements occur in almost any association 
with one another. South and west of Mount 
Garnet is an intimate mixture of granite with 
and without laterite remnants, quartzites and 
phyllites, in broken rolling-to-hilly lands with 
occasional flats, marked by extreme diversity of 
vegetation. East of Einasleigh is a complex on 
a basalt series of late Tertiary to Recent age, 
the older flows residual, and dissected (with 
renewed pedogenesis), mixed with later flows 
of varying basicity carrying different soils and 
vegetation. 

Within the broad category Land Systems, 
subdivisions seem desirable; certainly all of the 
following are distinctive and have been recog- 
nized and mapped in North Queensland on a 
scale of 1:1,000,000. 

Catfna . — A simple slope unit on uniform 
parent rock, with complementary changes in 
topography, soils and usually vegetation from 
the highest to the lowest members of the unit, 
each member being regarded as the product of 
its site and the more elevated members of the 
unit. The realization that Milne’s catena con- 
cept has a higher status than a unit of mapping 
convenience, evident in numejous papers, 
notably Morison (1948 ), supports the view that 
it may be used as a separate entity in land 
classification. 

La7id Lcnken * — An area in which the parent 
rock is uniform and the topography consists of 
a linked sequence of hills grading into rolling 
and then undulating surfaces in which the soils 
and vegetation vary with their topographic 
location in the sequence. 

Land Associations. — Several types may be 
recognized. A simple association of two or 
more recurrent, usually unrelated, elements 
which are neither catenary nor lenken in form, 
such as the heavily wooded sand beach ridges 
ovei'lying Sporoholus grassland on clays of past 
tidal origin, Gulf of Carpentaria. A Catena- 
Association where, of two or mere recurrent 
elements, one at least is catenary within Itself, 
such as a mesa-studded plain, the mesa cap- 
rock canying different soils and vegetation 
from the surrounding catena. A Lenken- 
Association where, of two oi* more recurrent 
elements, one at least is lenken within itself. 
The association of a. lenken with wide alluvials 
is an important intermediate in North Queens- 
land between a lenken, with only minor creek 
flats, and the very wide alluvial plains near 
the Gulf of Carpentaria, which may be mapped 
separately. 

The above units, and their definitions, are 
relative only to large-scale survey. Some may 
be used on a smaller scale, but others are 
simply convenient pigeon-holes for complex 

PYom the German Lenken, to bend; Gelenk, a 
link of a chain. 


units which cannot be separated at the scale of 
mapping. 

David S. Simonett. 

Department of Geography, 

University of Sydney. 

3 May 1951. 
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Reviews 


Ballistics 

IxTiCKXAi. Ballistics of Solid-Pufx Rockets. 

Military Rockets using Dry-processed 

Double-base Piopellant as Fuel. By R. N. 

Wimpress. (New York: McGraw-Hill, 1960. 

214 L xiii pp., 121 text-figs., 30 tables. 

5r'x9".) Price, $4.50. 

The renaissance of the artillery rocket was 
one of the outstanding armament developments 
during the Second World War. On the side of 
the Allies a Reading part in this development 
was played by a group working at the California 
Institute of Technology. A member of the group 
has now compiled a record of their theoretical 
treatments and practical experience of the 
various aspects of rocket motor design and per- 
formance. Much of the infoiination has been 
presenti'd previously only in unpublished 
veports. 

The book is concerned principally with 
sol veil tless-processed double-base smokeless 
powder rockets of relatively short burning time, 
but there is some information on other solid 
propellants. After- discussing the burning 
properties of propellants, gas flow and nozzle 
performance and the determination of reaction 
pressures, the author deals at some length with 
the design of projiellant ‘grains’; the effect of 
the physical properties of the propellant on 
ballistic performance; and heat tr^ansfer within 
the motor-. There are short chapters on ignition 
and on static testing equipment. The theoretical 
treatment is fully illustrated by actual per- 
formance data, and the causes of discrepancies 
are discussed. 

This book will be of gr eat interest and value 
to specialists working in its rather narrow 
field; outside this restricted circle it may have 
little appeal. 

M. W. Woods. 

Theory of the Internal Ballistics of Guns. 
By J. Corner-. (New York: John Wiley; 
London: Chapman and Hall, 1960. 443 pp., 
numerous text-figs., tables. 62" x 9".) 
Price, $8.00. 
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The development of theoretical interior bal- 
listics has proceeded rapidly in recent years, 
due mainly to the impetus of the war and the 
consequent demand for new and improved types 
of weapons and new experimental methods of 
research. On the theoretical side, one of the 
most active workers has been J. Corner — par- 
ticularly in those aspects bf ballistics depending 
on the theory of burning and the thermo- 
chemistry of propellants. His book, Theory of 
the Interior Ballistics of Guns, is the first book 
in English and the most up-to-date in any 
language containing an adequate treatment of 
modern tluioretical methods in interior ballis- 
tics — i)articularly as the author has included 
much of his own wartime work and is con- 
versant with most of the developments in his 
subject, including much hitherto unpublished 
material. 

Dr. Corner has aimed at illustrating methods 
of attack on ballistic problems rather than 
presenting hnal conclusions, and the result is 
a logically developed and well set out account 
of theoretical interior ballistics as applied to 
guns. At the same time, there is continual 
appeal to experimental results, both as «a check 
on the theory and to suggest furtlier avenues 
of approach. 

The first chapter outlines the field of interior 
ballistics, the history of its development and 
the various methods used to measure gun pres- 
sui’es and muzzle velocities. The next discusses 
theories of the burning and erosion of pro- 
pellants. Then follows an account of the thei nio- 
cliemistry of propellants and its application to 
experimental ballistic research. The next three 
chapters deal witli the methods of attacking 
ballistic problems, starting with simple methods 
and empirical collections used with them, and 
pioceeding to the more advanced methods and 
to the questions of similitude and ojitimum 
problems. Then come two chapters dealing 
with the application of these methods to leaking 
guns and the modifications n(X*essary for special 
tyiies of gun. Finally, liydrodynamical problems 
and the question of heat transfer to gun barrels 
are discussed. 

Interior ballistics is a highly specialized sub- 
ject and this book is therefore of relatively 
limited interest. It represents a notable con- 
tribution, however, to the all too scanty litera- 
ture of the subject, and can be recommended 
with confidence to all persons interested in 
theoretical ba 1 1 i s t i cs . 

W. M. Harpek. 


Botany 

An Introduction to the Embryology of Angto- 
SPERM8. By P. Maheshwari. (New York: 
McGraw-Hill, 1950. 453 pp., 216 text-figs. 
6" X 9".) Price, $6.00. 

No comprehensive treatise, incorporating the 
vast amount of research published on angio- 


sperm embryology, has appeared in the English 
language since the publication of Coulter and 
Chamberlain’s Morphology of Angiosperms in 
1903. In the book under review, Maheshwari 
has put together, in a well-wiitten style, the 
present state of krmwledge of angiosperrri 
embryology. It is appropriate that he should 
be the authoi' of such a book, for he has him- 
self contributed much to this special branch of 
botany. This book is in fact one of the most 
satisfying texts that has been wuutten in recent 
years on special botanical subjects. It is a 
good textbook and reliable reference book for 
both students and research workers in botany. 
The selection of illustrations for tlr^ text is to 
be sti-ongly commended, and their r^^'pcoduction 
is excellent. 

The fiist cliapter deals with the history of 
the development of tlie knowiedge of angio- 
sperm embryology and related subjects. Then 
follows a chapter each on tlie microsuorangium, 
the megasporangium, tlie female gametophyte, 
the male gametophyte, and fertilization, all con- 
cerned with the processes leading to the central 
thesis of embryology. 

In the study of ernbiyology a consideration of 
endosperm and embryo development are closely 
linked. Before dealing with the embryo there 
is theiT'fore a chapter on the endosperm. The 
contents of this are very good and the autlior 
has presented the correct concept of endosperm 
function, namely tliat the importance of endo- 
spei’in is in embryo development, and not so 
much as a food resei've in seeds as is so 
frequently stated in nniny tfxxts on botany. In 
this chapter the types of endosperm formation 
are considered, as well as the relationships 
between diffei’ent types of endosperm, the his- 
tolog;v of the endosperm and the phenomena of 
xenia, and mosaic endosperm. 

Then there is a chapter on the embryo, which 
is a very clear descidptive treatment of the 
piesent-day knowledge of the subject. The 
diffei-ent types of embryo develoitment found in 
the dicotyledons and monocotyledons are 
described, with an account of what is known 
today of abnormal embryo development. There 
follows a chapter each on apomixis and i)oly- 
embi-yony, both being important aspects of 
embryology in angiosperms. These two chapters 
should be helpful to the plant geneticist, as 
would be the next two chapters, which ai’e con- 
cerned with embryology in relation to taxonomy 
and experimental embryology respectively. 

The book concludes with a chapter on 
theoretical considerations, which presents the 
main philosophical interpretatiuns put forward 
at vai’ious times on such to])ics as the male 
gametophyte, the female gametophyte, fertiliza- 
tions, endosperm, and embryo. Except for this 
last chapter, the text is concerned with facts, 
and the value of the text is therefore not lost 
by philosophical excursions or by the author’s 
own point of view. The book can be confidently 
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recommended to students and all who are 
interested in pure and applied botany. 

N. H. White. 

f 

Botanical Nomenclatlre and Taxonomy. 
Edited by J. Lanjouw. Chronica Botanica, 
12, 1-2. (Waltham, Mass: Chronica 

Botanica, 1950. 87 + vii pp., 1 photo. 
7" X 10|", paper covers.) Price, $2.50. 

The editor of this work is Professor of Sys- 
tematic Botany in Utrecht University and at 
the very centre of international activity on his 
subject; the volume has three sections, but is 
primarily the report of proceedings of a small 
international symposium on problems of botani- 
cal nomenclature and taxonomy at Utrecht in 
1948. The second part contains two short 
supplements, one concerning the improvement 
of the machinery for conducting the inter- 
national work on plant taxonomy, and the other 
giving lists of members of the Special Com- 
mittees for Nomenclature. The third part of 
the volume contains Sprague’s long-awaited 
official account of changes made to the Inter- 
national Rules of Botanical Nomenclature at 
the VI International Botanical Congress in 
Amsterdam, 1935, now published for the first 
time, apart from the slightly different mimeo- 
graphed edition issued in 1948 for the Utrecht 
delegates. There are also appropriate illus- 
trations, title-page facsimiles of previous 
editions of the Rules, and an index to plant 
names. 

To return to the main part of the volume, 
the Minutes of the Utrecht Conference; they 
are the proceedings of a group of about twenty 
experts called together in response to the need 
to prepare some of the work on nomenclature 
for the guidance of the VII International 
Botanical Congress in 1950 (delayed since 1940 
by the War). Their task was to consider under 
each article of the Rules the published and un- 
published proposals for alteration which had 
accumulated since 1935 from groups and indivi- 
dual botanists all over the world; there were 
several proposals for almost every one of the 74 
articles. The large set from American taxono- 
mists was very carefully prepared and Avas 
presented by Dr. Rickett. 

The value of these Minutes to the reader, 
then, is to admit him to a select discussion 
about the shortcomings and improvement of the 
Rules; certainly only specialists will appreciate 
it, but to them it is most instructive. The 
volume should be considered as one of the 
chronological series listed below, published 
since 1947, dealing with successive trends and 
changes of the Rules. Scarcely anything com- 
prehensive appeared during the World War 
decade immediately preceding, and we are 
grateful to the publishers for this account. 

Cognate Works 

Camp, W. H., Rtokbtt, H. W., and Weathbrby, 
C. A. (1947) : International Rules of Botanical 
Nomenclature. Brittonia 6: (1). (Reprinted 


Chronica Botanica Co. 1948.) An up-to-date 
but unofficial edition of the Rules; reviewed in 
This Journal, April 1960. 

Lanjouw, J. (1950) : The volume here reviewed 
referring to events of 1948. 

Camp. Rickett and Weathbjrby (1949) : Proposed 
changes in the International Rules of Botanical 
Nomenclature, Sponsored by a group of 
American Taxonomists. Brittonia 7; (1). 

Lanjouw, J. (1950) ; Synopsis of Proposals con- 
cerning the International Rules . . . submitted 
to the Seventh Int. Bot. Congress — Stockholm, 
1950. Utrecht. 

DE Wit. H. C. D. (1950): Changes in the Inter- 
national Rules of Botanical Nomenclature made 
by the Seventh Int. Bot. Congress at Stockholm. 
Reprint from Flor'a Malesiana Bull. No. 7. An 
unofficial review published within four months 
after the Congress. 

We now await the official reports of the VII 

International Botanical Congress. 

C. M. Eabdley. 


Chemistry 

Fundamentals of Phybical Chemtstuy for 
Premedical Stt dents. By H. D. Crockford 
and S. B. Knight. (New York: John Wiley; 
London: Chapman and Hall, 1950. 366 + 

xi pp., 68 text-figs., 42 tables. 5J" x 8J''.) 
Price. $4.25. 

This book is an excellent compendium of 
utility physical chemistry, not only for pre- 
medical students but for any student, such as 
an engineer who, after a rapid and intensive 
course in general chemistry, finds that he must 
then ‘specialize’ in the restricted chemistry of 
Ills own profession. Not only must such a 
student have his general principles soundly 
established, but he lequires a text-book where 
important finer points that tend to be forgotten 
can be quickly revitalized. This is such a 
book. 

The reviewer feels happier about the larger 
section — from Chapter 6 to the end — based prin- 
cipally on the ionic theory; this is really well 
done: but less satisfied with the earlier, more 
fundamental, chapters. Chemistry has probably 
come easily to lecturers in the subject and to 
writers of chemical text-books. They tend to 
forget, or do not know, what a difficult struggle 
has gone on in the minds of very many students 
before there has developed a clear conception 
of the atomic idea and its consequences. Teach- 
ing for examinations, even when it is good 
teaching, concentrates on factual matter, not 
principles. When the teaching has been less 
satisfactory, with careless use of symbols and 
ideas, there is only one person who can repair 
the damage, and that is the student himself. 
Such a student will then probably find his way 
to the Science Faculty, not Medicine or Engi- 
neering. 

It is to be regretted that much more impor- 
tance was not given in the earlier chapters to 
Avogadro’s Theory and the developments from 
it. This basic concept of chemistry has largely 
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been taken for granted, and therefore the text- 
book is scarcely correctly entitled ‘Funda- 
mentals of Physical Chemistry*. It is, however, 
an excellent summary. 

No serious errors were noted, and few small 
ones. 

J. J. Broe. 


Colloids 

CoM.oiD Sc ience. Volume 2: Revei-sible Systems. 
Edited by H. R. Kruyt. (New York: 
Elsevier, 1949. 753 pp., numerous text-ftgs. 
10" X 7".) Price, $14.50. 

The contributions which Dutch science has 
made to the general realm of Colloids has 
always been a notable one. During the war, 
Professoi- Kruyt ind a number of his colleagues 
took upon themselves the task of writing what 
they term ‘a guide to the domain of Colloid 
Science with the object of |)roviding a stimulus 
in the branch of lesearch with which it deals’. 
Owing to accidental circumstances, Volume IT 
was completed before Volume I, and was thus 
published first. The absence of Volume I, 
which deals with the irreversible systems (i.e., 
chiefly hydrophobic colloids), makes it im- 
possible to review the w'ork as a whole. How- 
ever, the chaptei’ headings and authors of 
Volume 1 are given as follows: 

I. — Central Iniroduction, H. II. Kruyt with tin- 

collahoration of .1. J. Henuan.s. 

II. — I’henorneriology of hydrophobic systems. J. Th. 

(I. Ovcrbeek. 

III. — Oi)ti(’al properlio.^ of c-olloidal sy.'^tms. G. II. 

Joriker. 

IV. — Klectrochenii.^itry of the double layer, E. J. W. 

Verwey and .1. Th. (1. Overbeek. 

V. — Klectrokiiietie phenomena, .1. Th. (I. Overbeek. 

VI. — The interaction between colloidal j)articles, 

J. Th. Cl. Overlieek and 10. J. W. Verwey. 

VII. — Kirudics of flocculation, J. Th. O. Overbeek. 

VI n.-~Stability of hydrophobh’ colloid.s and emul- 

sion.M, ,1. Th. <1. Overbeek and E. .1. AV. 
Vemvey. 

IX. — Rheolo^^y, (1. M. .Tonker. 

X. — Miscellaneous subjects, O. H. .Jonker, .1. Th. (I. 

Overbeek and E. ,T. \V. Verwey. 

Volume 11, Macromoleculai' and Association 
Colloids, deals wdtli the rerersihJr systems and 
contains the following fourteen articles: 

I. — A Surv'ey of the Study Ohject.s of this Volume, 
by II. G. Bungenberg de Jong. 

TI.- — The Formation and Striudure of Macro- 
molecules, by H. Houwink. 

III. — Thermodynamics af Long-chain Molecules, by 

J. J. Hermans. 

IV. — The Physieiil I’roperties of Randomly Kinked 

Long-chain Molecules, by J. J. Hermans, 

V. — The Determination of the Molecular Weight of 

Macromolecules, by J. J. Hermans and P. H, 
Hermans. 

VI. — Macromolecular Sols wdthout Electrolyte 

Character, by R. Houwink. 

VII. — Sola of Macromolecular Colloids with Electro- 

lytic Nature, by J. Th. G, Overbeek and 
H. G. Bungenberg de Jong. 

VIH. — Crystallisation-Coacervation-Plocculation, by 
H. G. Bungenbe^rg de Jong, 

IX. — Reversal of charge phenomena. Equivalent 
weight and specific properties of the ionized 
groups, by H. G. Bungenberg de Jong. 


— t'omplex colloid systems, by H. G. Bungenberg 
de Jong. 

XL — Morphology of Coacer vales, by H. G. Bungen- 
berg de Jong. 

XII. — Gels, by P. H. Hermans, 

XIJL — Solid macronudecular .systems with one 
(chemical) component, by R. Houwink. 

XIV. — As.sociation colloids, by H. T.*. Booij. 

Like all such composite volumes it suffers 
from variations in the depth of treatment and 
in the integration of the various topics. A 
reader not already reasonably conversant with 
the field will probably find it very heavy going. 
On the other- liand, l esearch workers in Colloids 
will certainly find it of considerable value, for 
the literature is generally well covered up to 
1947. Unlike so many recent bonks on polymers, 
it gives appropriate attention to U - contribu- 
tions from European sources. 

A gr eat deal of the book is taken up with the 
work of Professor Bungenberg de Jong’s school 
on Coacervates; this is certainly the most 
detailed account of the subject available in the 
English language. 

The translation (from the original Dutch) 
would setmi to be very adequate, although 
there are a few occasions where the terminology 
is rather surprising (e.g., on jrage 42, the initia- 
tion r eaction in polymerization is referred to as 
the ‘start leactioir). 

Assuming that Volume 1 does not differ 
materially in its standards from Volume II, 
which would seem very probable in view- of 
the authors, the reviewer would certainly 
recommend the purchase of Colloid Science to 
all depar tmental libraries. On the other hand, 
few chemists w^ould find it of sufficient value 
to warrant inirchase for their private libraries. 

A. E. Ai.KX.\NirER. 


Electronics 

Ionization Ciiaxiiu:ks and Coi nteks. By D. H. 
Wilkinson. (Cambridge Monographs on 
Physics. (Cambridge: University Press, 
1950. 266 ^ X pp., 79 text-figs.. 10 tables. 
5|" X S^". ) Englisb price, £1. 5,s-. net. 
Ionization Cii amhkrs and CoiNTints: Experi- 
mental Ti:( iiNigi F.H. By B. Rossi and 
H. H. Staub. National Nuclear- Energy 
Series. Divi.sion V, Volume 2. (New York: 
McGraw-Hill. 1949. 243 i xviii pp.. 140 text- 
figs.. 8 tables. 5r' x 9".) Price, $2.25. 

In r ecent montlis several books and an abun- 
dance of ar ticles on electrical counting devices 
have appeared. The twm books reviewed here 
both form valuable additions I" the literature 
on this subject. 

In Ionization Chambers and Counters Dr. 
Wilkinson discusses first the basic phenomena 
on which the operation of gas-filled electrical 
detectors depends. After a short opening 
chapter in which the roles of three devices — the 
ionization chamber, the proportional counter 
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and the Geiger counter — are distinguished, the 
author includes a useful chapter in which the 
basic facts relating to the ionization of gases 
by charged particles are considered. Phenomena 
governing counter behaviour are then dis- 
cussed, the topics including heavy ion and elec- 
tron mobilities, diffusion effects, multiplication 
and recombination. Next follows a chapter 
which deals at some length with formation of 
pulses, and the pulse shapes to be expected with 
various detectors. The next three chapters, 
which form the most substantial part of the 
book, are devoted respectively to the ionization 
chamber, the proportional counter and the 
Geiger counter. In these chapters comprehen- 
sive accounts are given of the behaviour of the 
three types of detector, considerable emphasis 
being placed on recent research into counter 
and ionization chamber operation. A short 
space only is allotted to discussion of practical 
details of construction of the various devices. 
The last chapter summarizes some pertinent 
facts concerning counting speed and statistics. 
The book concludes with a four-page list of 
relevant references. In this book the reviewer 
found the frequency with which the author 
refers the reader, particularly in the earlier 
chapters, to subsequent or previous sections of 
the book for explanations or* amplification of 
statements somewhat irritating. 

The book Ionization Cham hers and Counters: 
Experimental Techniques is as welcome and 
useful as its predecessors in the National 
Nuclear Energy Series. In this book Rossi 
and Staub devote the first hundred pages to 
consideration of the basic physical phenomena 
underlying operation of the devices. In this 
part of the book a marked emphasis on ioniza- 
tion chambers is noticeable. In the second 
portion of the book a variety of ionization 
chambers and counters are described; most of 
them, according to the preface, were developed 
at the Los Alamos laboratory. The detectors 
are not considered according to their type, but 
they are grouped according to the type of 
radiation they are designed to detect. Thus 
beta-ray, gamma-ray and X-ray detectors are 
described in one chapter, alpha-particle detec- 
tors in the following chapter, then follow 
chapters dealing with detectors for neutron 
recoils, detectors of (n,a) and (n,p) reactions, 
and fission detectors respectively. In each of 
these five chapters several devices are discussed, 
the accompanying detailed diagrams with 
adequate footnotes in explanation of construc- 
tional details being a valuable feature. The 
data given in various tables throughout the 
book and in the appendix (range-energy rela- 
tions, scattering cross sections, attenuation 
co-efficients for 7-rays, etc.) enhance the value 
of the book. Only a few references are given. 

While both the books are of considerable 
value to those wishing to understand the opera- 
tion of ionization chambers and counters, it is 
felt that the second one will be of far more 
practical use. Those wishing to construct 


ionization chambers or counters for specific 
researches are likely to find the detailed infor- 
mation given by Rossi and Staub of great value 
in designing and operating their own equip- 
ment. 

Both books are well produced, and are good 
value in relation to their price. In fact, the 
comparatively modest price at which Ionization 
Chamhers and Counters: Experimental Tech- 
niques is sold locally makes it a particularly 
good bargain. 

J. C. Bowek. 


Geology 

iNTitODUCTiON 'I'o Titkokktical Ignkous Petro- 
LtKiY. By E. E. Wahlstrorn. (New York: 
John Wik'y; London: Chapman and Hall, 
1950. 866 pp., numerous text-figs. x 8J".) 
Price, $6.00. 

This book is a fitting companion to the other 
two recent books by Professor Wahlstroni, on 
Optical Crystalloyraphy and Igneous Minerals 
and Rocks, and with them constitutes a set 
which should be of the greatest value to the 
advanced student in geology. 

Theoretiial Igneous Petrology is a text on 
petrogenesis which brings together information 
concerning the origin of the igneous rocks 
which is otherwise obtainable only in research 
papers scattered through numerous scientific 
periodicals, and the use of this text by senior 
students in geology will reduce considerably the 
wear and tear on these valuable and often 
irreplaceable journals. All aspects of igneous 
rock formation — physico-cl)eniical, geophysical, 
field occurrence, and the broader aspects of 
earth structure — are given due consideration in 
this synthesis. Physico-chemical data is quoted 
to support theory on every question discussed, 
and for the student who has had little experi- 
ence of physical chemistry a most useful appen- 
dix, entitled ‘Physico-chemical concepts useful 
to the petrologist’, is given. 

The various theories of magmatic differen- 
tiation, granitization, assimilation and syntexis, 
which have been advanced to account for the 
variation in character of the igneous rocks, are 
discussed fully and without bias; except per- 
haps that much-argued question of granitiza- 
tion, in which the author tends to lean more 
towards the magmatist school. A very useful 
feature of the book is the lists of references 
at the end of each chapter, from which the 
student can find the most significant papers to 
consult should he wish to delve more deeply 
into the matters discussed in the book. 

This book is well illustrated by line diagrams. 
The reviewer feels that the diagrams illus- 
trating crystallization in ternary systems (e.g., 
on pp. 32-34) could have been improved by a 
modification of the small Insets, so that they 
would represent the base of the triangular 
prism with the vertical sides thrown open; so 
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that the base of the side diagrams coincides 
with the appropriate side of the triangular base 
of the prism instead of being inverted as shown 
in the published text-figures. There is an 
unnecessary complication in the numbering of 
the figures which is arranged according to the 
order of appearance in each chapter; thus when 
referring to a figure in the text it is necessary 
to quote also the number of the page on which 
it appears. 

A few typographical errors were noted, such 
as in the caption to Figure 6 on page 147 where 
the date 1924 should read 1917. Again, on 
page 150 the date of publication of a paper is 
given as 1929 in the heading of Table 6 whereas 
only three lines above this the date of publica- 
tion of the same paper is given as 1924, Also, 
the final line in the caption to Figure 1 on page 
241 is incorrect, as are the first two lines on 
page 280. These few inconsistencies do not, 
however, detract from tlie attractiveness of this 
book, which, because of its excellent and 
thoroughly up-to-date coverage of the field of 
igneous petrogenesis, can be recommended most 
highly to any advanced student in petrology. 

Kkx T. PamiuR. 


Geophysics 

pjAin If Wavks. I3y L. Don Leet. Harvard Mono- 
graphs in Applied Science, No. 2. (Harvard: 
University 1‘i'ess; New York: John Wiley, 
1950. 122 pp., 5S lext-figs., 10 tables. 

5i" ' Si".) Price, $3.00. 

During the twentieth century, seismology 
with related work on seismic prospecting and 
foundation (*ngiueering has developed from 
crude qualitative beginnings to a science in 
which many results of good precision are 
obtainable. The point has possibly been leached 
where some theory of Earth waves might well 
form part of regular undergraduate training 
in Physics. The book under review, whose 
author is a distinguished authority on practical 
seismology, contains only elementary mathe- 
matics and could serve as an introduction to 
Earth waves that could be easily followed by 
second-year students of Physics in Australian 
universities. ( 

The first chaptei- gives the elementary theory 
of forced vibrations and describes the principle 
of the seismograph and seismic prospecting 
equipment. The second chapter refers to various 
theoretical and observed types of seismic waves. 
A long third chapter, occupying nearly half the 
book, considers in an elementary way the 
refiection and refraction of elastic waves and 
seismic travel-times, gives a broad picture of 
seismic waves in the Earth’s interior, and dis- 
cusses seismic prospecting in relation to 
various geological applications. The final, 
fourth, chapter presents a summary of work 
on microseisms with special reference to tri- 
partite stations and the use of microseisms to 
forecast hurricanes. 


The book is beautifully printed, is very read- 
able, and has many clear diagrams. In the 
short space of its 122 pages the book could, of 
course, not go to great detail. Typical items 
that might, however, have been well included 
are (i) a statement that just two elastic para- 
meters are needed in describing the elastic 
behaviour of a perfectly elastic isotropic body; 
(ii) reference to the Earth’s inne?' core — whose 
existence has been well established by work 
of Lehmann, Gutenberg and Richter, and 
Jeffieys. 

K. E. Bullen. 


Heat 

iNTUnDl'CTlOX K) THE TUANSFE1{ OF HeAT AND 

Mass. By E. R. G. Eckert. (New York: 
McGraw-Hill, 1950. 284 i xii pp., 143 text- 

tigs., 18 tables, 1 folding chart, x 9".) 
Price. $4.00. 

The author of this book is a German scientist 
now working in America. The phraseology, 
aivd even the title, read more like a trans- 
lation than an original work in English. Its 
predecessor was a German text at the graduate 
level written seven years ago; but new topics 
such as regenerative heat exchangers and heat 
transfer at tiansonic and supersonic speeds 
have been intioduced. 

Theie are chapters on conduction and radia- 
tion, but the book is concerned principally with 
heat transfer by convection. The emphasis 
throughout is on the bouiulai'y layer as the seat 
of heat transfer from a solid to a fluid, and the 
problem is tieated on the basis of Prandtl’s 
boundary layer theory and von Karmdn’s 
momentum equations. The relationships 
between heat tiansfer and the exchange of mass 
aie pointed out, and the final chapter deals 
with evaporation as an example of a mass- 
exchange process. It is unfortunate that space 
could not be found foi' tlie treatment of otner 
similar processes, such as the solution of a 
solid in a liquid and the more complicated 
phenomena of combustion. 

The parallel treatment of heat transfer and 
mass transfer is, as far as the reviewer knows, 
unique. The value of this approach arises not 
only from the similarity of the concepts 
involved but also from the necessity, in many 
practical problems, to consider the two types of 
transfer simultaneously. 

This book is a valuable contribution to the 
literature of heat transfer and fills a gap 
between the moi e elementary texts and detailed 
treatments whose emphasis is on practical prob- 
lems and experimentally determined values 
rather than basic theory. It might well be used 
by final-year engineering students as a text on 
this important but often neglected subject. 

M. W. Woods. 
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Mathematics 

The Theory of Algebraic Numbers. By H. 
Pollard. Carus Mathematical Monographs, 
No. 9. (New York: John Wiley, for the 
Mathematical Association of America, 1950. 
143 + xii pp, 5" X 7i".) 

As stated in the preface, ‘the purpose of this 
monograph is to make available in English the 
elementary parts of classical algebraic number 
theory’, i.e., the extension of the arithmetic 
of the rational integers to the case of algebraic 
integers in an algebraic number field (a simple 
algebraic extension of the field of rational 
numbers). 

A knowledge of linear algebra (theory of 
determinants and systems of linear equations), 
the fundamental theorem of algebra (factoriza- 
tion of a polynomial as product of linear 
factors) and the fundamental theorem of sym- 
metric functions (representation of symmetric 
functions in terms of the elementary symmetric 
functions) are assumed; otherwise the text is 
self-contained and can be read without difficulty 
by an honours student. It is written clearly 
and carefully; the only disadvantage is a some- 
what too economical and concise style. This 
is obviously dictated by the limitation in size 
of this type of monograph, but the reviewer 
feels that a few sentences of explanation here 
arid there would greatly facilitate the study to 
the uninitiated student (e.g., the term 
‘Euclidc^an field’ is introduced without explicit 
reference to the Euclidean algorithm). A more 
extensive index would add to the value of the 
text. 

The scope of the text may be seen from the 
following table of contents: 1. Divisibility, 
II. The Gaussian Pidmes. III. Polynomials 
over a Field. IV. Algebraic Number Fields. 
V. Bases. VI. Algebraic Integers and Integral 
Bases. VII. Arithmetic in Algebraic Number 
Fields. VIII. The Fundamental Theorem of 
Ideal Theory. IX. Consequences of the Funda- 
mental Theorem. X. Class-Numbers and 
Fermat’s Problem. XI. Minkowski’s Lemma 
and the Theory of Units. 

F. A. Behrend. 


Nuclear Science 

New Atoms. Progress and Some Memories. By 
Otto Hahn. (Amsterdam: Elsevier; 

London: Cleaver-Hume, 1950. 184 pp., 1 

plate, 8 text-figs., 8 charts, 4 tables. 
5U' X 7J".) English price, 12 a'. 6d. 

This book is a collection of articles based on 
lectures given on different occasions by one of 
the discoverers of nuclear fission and as such 
is of considerable interest. Chapter 1 is the 
lecture delivered at Stockholm, 13 December 
1946, on the occasion of his receiving the Nobel 
Prize. This is a valuable first-hand account of 
events leading up to, and the manner of the 


discovery of, nuclear fission. The next chapter, 
which is based on a memorial lecture (com- 
memorating the three-hundredth anniversary 
of the death of Papin), gives a very clear 
description of the uranium chain reaction and 
is of particular interest because of the light it 
throws on German work on this subject. Most 
leaders will, however, wish it had thrown more 
light. Hahn states that: ‘In 1942 it was known 
in Germany and America that it was practicable 
in principle to construct power sources for the 
utilization of nuclear energy. German nuclear 
physicists planned to develop such fission ovens. 
In America during the war attention was con- 
centrated on the use of the uncontrolled 
reaction for making explosives of previously 
unknown power’. Having opened up the sub- 
ject it is a pity that Hahn did not say more 
about it. For example, one would like to know 
whether Hitler and Goering were kept entirely 
in ignorance of the war-like potentialities of 
nuclear fission. If they were not, it is hard 
to believe that nuclear physicists would have 
been left alone to pursue their own courses. It 
may not have been appropriate to deal with this 
topic at lejigth in the original lecture upon 
which Chapter 2 was based, but more could 
have been said when repi inting it in book form. 
There were precedents for doing this since 
additions have bt^en made to other chaptei s. 

One of the most valuable chapters is that 
dealing with artificial new elements (numbers 
93-98), from which tlie book takes its title. It 
contains in a useful and concise form the 
important facts about these substances and is 
thoroughly up to date. 

The last chapter, which might perhaps more 
appropriately have been put first, deals with 
the author’s personal lerniniscences from the 
earlier history of natural radioactivity. Limita- 
tion to natural ladioactivity means that the 
period covered does not extend much beyond 
1920. Because of the natuie of the sources of 
the material upon which the book is based there 
is a certain amount of unnecessary repetition of 
subject matter. Typographical errors give 
evidence of hasty preparation of a book that 
will be read with great interest by all those 
whose concern is with nuclear physics and 
chemistry. 

D. P. Mei.lok. 


Organic Chemistry 

Heterocyclic Compoi nds. Volumes 1 and 2, 
Edited by R. C. Elderfield. (New York; 
John Wiley; London; Chapman and Hall. 
Volume 1, 1950; 703 pp. Volume 2, 1951; 
571 pp. 53" X 9U'.) Price, Volume 1, $11.00; 
Volume 2, $15.00. 

The appearance of any new work on sys- 
tematic heterocyclic organic chemistry is an 
event. Nothing approaching the great work of 
Meyer and Jacobson, which was published about 
thirty years ago, just after World War I, haa 
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ever appeared in English, and, indeed, rela- 
tively few works of any kind on systematic 
heterocyclic organic chemistry have been pub- 
lished. The most recent was Morton's little 
volume, excellent in its own way but much too 
highly condensed and indigestible for the 
student commencing the study of heterocyclics. 
It is not to be wondered at, therefore, that the 
announcement of a whole new series of volumes 
under the general editorship of Robert" C. 
Elderfield, of Columbia University, dealing sys- 
tematically with many of the more important 
heterocyclic ring systems, should have been 
received with enthusiasm. The first two 
volumes are now to hand and some assessment 
of their merits can be made. The first volume 
is divided into nine chapters and the s(*cond 
into fourteen chapters. Each chapter, dealing 
with one specific system, is the ^vork of a dif- 
ferent specialist or group of specialists. There 
are, of course, very great advantages to be 
gained from this method, but it does lead to 
some unevenness in tlie writing and in the 
treatment. Some dissatisfaction may also be 
found with the principle adopted that ‘if a 
given field has been the subject of adequate 
and critical discussion in available book form 
recently, this field will be the subject of some- 
what less extensive treatment in the present 
volumes’, A series of relatively expensive 
volumes aiming to cover the field of hetero- 
cyclics — one of the great divisions of organic 
chemistry — and, as stated elsewhere in the 
preface to Volume 1, ‘concentrating attention 
on the chemical principles dealing with the 
synthesis, properties and reactions of the com- 
pounds under discussion’ should surely not 
omit important sections of the available know- 
ledge merely because these have been recently 
reviewed elsewhei*e; otherwise the series should 
be better entitled* Supplementary Heterocyclic 
Chemistry’! The reviewer was very dissatisfied 
with the account presented in Volume 1 of 
pyrrole chemistry in a mere 66 pages. Hollins, 
in his 1923 book The i^ynthrsis of yitroyen 
Ring Compoujids, required sixty pages to dis- 
cuss the methods then available for the syn- 
thesis of pyrroles. In the present account the 
subject is dismissed in a mere three and a half 
pages! Adniittedl3% references are given to 
the other accounts, but students desiring to 
have by them always a clear and reasonably 
complete picture of pyrrole chemistry would 
not get it from Elderfield. They would still be 
under the necessity of going to the reference 
library and having to plough through at least 
some German works. 

If, on the other hand, the reader agrees with 
the Editor’s principle, then little fault can be 
found with the material presented. Much of 
the work described in these first two volumes 
is recent, and adequate accounts have not 
appeared elsewhere. The reviewer particularly 
liked the account of pyridine chemistry in 
Volume 1, which presents most of the important 
features clearly and authoritatively. 


The subjects discussed, together with the 
individual writers (shown in brackets) are: 

Volume 1: Ethylene and trimethylene oxides 
(S. Winstein and R. B. Henderson); ethyleni- 
mine (J. S. Fruton); azete (S. A. Ballard and 
D. S. Melstrom); furan (R. C. Elderfield and 
T. N. Dodd, junior); thiophene (F. F. Blicke) ; 
pyrrole (A. H. Corwin) ; monocyclic pyrans, 
pyrones, thiapyrans and thiapyrones (J. Fried) ; 
pyridines, piperidines and partially hydro- 
genated pyridines (H. S. Mosher). 

Volume 2: Benzofuran (R. C. Elderfield and 
V. B. Meyer) ; isobenzofuran, phthalan and 
phthalide (R. C. Elderfield); dibenzofuran 
(W. E. Parham) ; thionaphthene (D. K. Fuku- 
shima); dibenzothiophene ( D. K. Fukushima) ; 
coumarins and isocoumarins (S. Wawzonek) ; 
chromones, flavones and isoflavon s (S. Waw- 
zonek); cliromenols, chromenes and benzo- 
pyrylium salts (S. Wawzonek); chromanones, 
flavanones chromanols, and flavanols (S. 
Wawzonek); chiomans, xanthone.s, xanthenes, 
xanthydrols and xanthylium salts (S. Waw- 
zonek); fluorans, fluoresceins and rhodamines 
(S. Waw’zonek ) ; thiochrornans and related com- 
pounds (D. S. Tarbell). 

It will be seen that the second volume is 
devoted entirely to polycyclic oxygen and sul- 
phur monohetero compounds — a field which has 
not previously been so comprehensively sur- 
veyed in a single volume. 

There is little doubt that all heterocyclic 
chemists will w^elcome Elderfield. Having to 
.select material because of space limitations wfill 
always lead to some dissatisfaction, but taken 
by and large the accounts presented in these 
new volumes are excellent and bound to attract 
more and more chemists into tlie heterocyclic 
field. Future volumes of the series wnli be 
awaited with eagerness. 

F. Lions. 


Physics 

Ei,F.( THOM AC. NKTK FiF LDS TllFOHY AND APPLI- 

CATION. Volume 1: Mapping of Fields. By 
E. Weber. (N*w York: John Wiley; 
London; Chapman and Hall. 1950. 59o\ 
xvi i)p., 180 text-figs., 14 tables. x 8^".) 
Price, $10.00. 

The subject of electromagnetic theory has 
been divided by. ttie author into two funda- 
mental branches, one dealing with static elec- 
tric and magnetic fields, and the other with the 
dynamic inteiaction of electric and magnetic 
fields. This volume deals with the former 
subject. 

A general knowledge of the electromagnetic 
field and of the principles of vector notation is 
assumed. The fundamental physical principles 
are summarized in the early chapters, followed 
in Chapter 4 by simple field solutions for simple 
geometrical arrangements of charges, current 
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loops, conductors, and coils. There follows in 
Chapter 6 a brief description of experimental 
field plotting methods, the most important being 
the electrolytic tank (‘trough’) and the rubber 
membrane analogues. Graphical and semi- 
graphical methods of field plotting are covered 
in detail in Chapter 6. The two final chapters, 
on two-dimensional and three-dimensional 
analytic solutions, comprise over one-half of 
the text and are outstanding. The subject is 
treated thoroughly, starting from first prin- 
ciples, and is carried through to the most com- 
plicated examples. 

The main criticisms which can be made are 
on the relative emphasis given to the various 
items. For example, the important electrolytic 
tank is covered in six pages, and the resistive 
analogue is not mentioned. Throughout the 
text the main emphasis is on the mathematical 
approach. Very few actual field maps are 
given, and there is little emphasis on practical 
problems which can be solved by the various 
methods of field mapping which aie outlined. 
Extensive references to books and original 
articles are given, however, throughout the 
text, on subjects not covered in detail. 

This book can be recommended to the student 
and teacher as an excellent text on the subject 
of the mapping of fields. A large number of 
problems are given at the end of each chapter. 
For the engineer the main interest lies in the 
chapters on analytic solutions. If treated in 
a similar thorough manner, Volume II should 
pi'ove of great interest, and the two volumes 
should form a useful reference and teaching 
text on an important subject. 

R. E. AiTciiisoN. 


Spectroscopy 

Pkacticai. Appiuoatioiss of Spectrum Analysis. 
By H. Dingle. (London: Chapman and Hall, 
1950. 245 pp., 19 plates, 37 text-figs#, 8 

tables. 53" x 9i".) English price, £2. 

The book commences by being elementary. 
Simple ideas of atomic structure and energy 
levels in atoms are developed to explain where 
the light energy comes from, and how it gets 
absorbed again by atoms. Some sources of 
radiation are described, and the succeeding 
chapters are concerned with descriptions of 
prism spectrographs and diffraction gratings. 
Qualitative spectrum analysis is discussed in 
some detail, and raies ultimes of the principal 
elements are given to 0.001 A. Quantitative 
spectrum analysis is briefly outlined with, one 
might say, commendable caution. There may 
be many, however, who will be disappointed 
with this chapter. Identification tables and 
plates complete the book. 

This book is for the routine worker in spec- 
troscopy, and would hardly interest the research 
workef in a more developing field. 

T. I redale. 


Statistics 

Contributions to Mathematical Statistics. 
By R. A. Fisher. (New York: John Wiley; 
London: Chapman and Hall, 1960. Reprints 
of 43 published papers, with biography, 
photograph and index. 8J" x 11".) Price, 
$7.50. 

In many branches of pure science the twen- 
tieth century has been characterized by pains- 
taking filling-in of the details of an already 
well-outlined skeleton. Exceptions are to be 
found readily, in the field of nuclear physics 
and the new drugs in medicine; but even here 
the startling developments have been primarily 
the result of team work of a number of people, 
even if only finally brought to fruition by the 
brilliant insight of an individual. Nor do any 
of the ‘Great Names' of one field often appear 
again in the lists relating to the others. There 
is no Newton or Da Vinci among oui‘ scientists 
of today. 

Yet if one were asked to nominate the person 
who had had influence in the widest fields and 
upon the greatest number of individuals, the 
candidature of R. A. Fisher would be a very 
strong one. He, more than any other man, was 
responsible for putting statistics on a sound 
mathematical basis, and his work there has 
not only won respect and giatitude from the 
mathematician but has given confidence to the 
workmen in other sciences, notably medicine 
and psychology, and in industry, who have felt 
that their tools are tested and guaranteed. The 
application of the methods developed by Fisher 
for the design and analysis of experiments in 
the biological field have opened up euch possi- 
bilities of fruitful research, particularly in the 
agricultural field, that it is now difficult to 
believe that the technique is a bare thirty years 
old. In the field of mathematical genetics 
Fisher has provided a quantitative and mathe- 
matical basis for what had formerly been 
largely a speculative subject. Add to this 
revolutionary contributions to the philosophical 
theory of probability and the record is indeed 
impressive. 

The present massive volume consists of re- 
prints of 43 of the more Important papers. 
Each is preceded by a short note by Fisher 
himself indicating what he regards as the 
special significance of the article, and its rela- 
tion with others, including those not selected 
for publication here. This commentary is par- 
ticularly interesting in showing the develop- 
ment not only of the problems being discussed 
but of Fisher’s thought on the matter. The 
photographic reproduction technique, though it 
does not appear to have achieved success in 
conveying ‘the flavour of the original papers as 
well as their content’, does help very much in 
producing a feeling of intimacy with the author, 
for one is able to see the careful handwritten 
emendations and deletions that he has made to 
a number of articles. 
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The choice of papers for reprint seems very' 
admirable; indeed, since it appears to be 
Fisher’s own it could hardly be anything else. 
No point >^ould be served by listing them here; 
it may suffice to say that all those earlier and 
less accessible ones developing the Chi-square 
techniques, dealing with problems of estimation 
and the maximum likelihood function, the tech- 
niques of field experiment, and those dealing 
with the philosophical problems of inference, 
are all included. Spice to the volume is added 
in the reprinting (No. 29) of one of Fisher’s 
typically bitter attacks on what for many years 
he had regarded as the ‘peevish intolerance of 
free opinion in others’ of Karl Pearson; as a 
study in scathing criticism it still reads as well 
as when published. 

The introductory biography of Fisher by 
Professor Mahalanobis, reprinted from Sankhya, 
also deserves comment as a very well balanced 
assessment of his contributions to the subject, 
and provides a useful introduction to the 
volume. Finally, one must draw attention to 
the index. Faced with a new (or an old) prob- 
lem, one’s first question so often is, ‘What has 
Fisher to say about it?’: while his books pro- 
vide some of the answers, those to the more 
unusual problems are always to be found in 
the articles, and until the appearance of the 
present volume and its admirable index they 
were difficult, if not impossible, to locate. 

R. S. G, Rin iikrfokd. 

Statistical Decision Fun(’tions. By A. Wald. 
(New York: John Wiley; London: Chap- 
man and Hall, 1950. 179 + xi pp. 53" > 9".) 
Price, $5.00. 

The work of A. Wald on sequential analysis 
is well known. In l^itatistical Decision Functions 
he has formulated a generalized theory of 
statistical tests, taking particular notice of 
von Neumann’s Theory of Games and Economic 
Behaviour. For this generalized theory an 
extensive notation has been developed and from 
it many of the classical tests of significance 
and the sequential tests of significance are 
derived as special cases. The a priori disti ibu- 
tions are given a place in the theory. 

This book will be found difficult reading, but 
will doubtless be essential to anyone interested 
in the general theory underlying statistical 
practice and tests of significance. 

H. O. Lancaster. 


Thermodynamics 

The Chemistry and Metallurgy of Miscel- 
laneous MaTP:KIALR: THtmMODYNAMlCB. 

National Nuclear Energy Series, Manhattan 

f reject Technical Section. Edited by 
aurence L. Quill. (New York: McGraw- 
Hill, 1960. 329 pp., numerous tables. 
9i^ X 6".) Price, $3.00. 

In his foreword to the National Nuclear 
Energy Series, A. H. Compton points out that 


in the long view of history the major human 
heritage from the discovery of atomic energy 
will probably not be the atom bomb or even 
a new source of power, but its contribution to 
the sum total of knowledge. After perusing 
some of the volumes of this series it is not 
difficult to accept this point of view. The sixty 
volumes planned contain or will contain infor- 
mation collected in the course of working out 
the processes for mass production of plutonium. 
The present one (Division IV, XIXB) is based 
on a collection of papers dealing principally 
with the i)hysical and thermodynamic properties 
of miscellaneous inorganic substances, includ- 
ing the elements, common gases, halides, 
nitrides, sulphides, carbides and phosphides. 
The thermodynamic information nresented on 
these substances is most compl e, carefully 
assessed and thoroughly well documented. 
Essentially a reference book, it will be invalu- 
able to all interested in pure or applied 
inorganic chemistry. 

D. P. Mfi.lor. 


Visual Education 

VisFAL Aids Review. Issued by the Depai tment 
of Visual Aids, University of Melbourne. 
Volume 1, No. 1. (Melbourne: University 
Press, August 1950. 40 pp. 6" x 9".) Price, 

3.S-. 6d. net. 

Teachers in Australian scliools and univer- 
sities will welcoim‘ the appearance of Volume 1 
of a new periodical. Visual Aids JD'vieiv, issued 
by the Department of Visual Aids, University 
of Melbourne. As the title of the journal 
imiilies, the articles range far and wide in 
leviewing the field of visual education, and offer 
many useful suggestions to those who arc 
interested in the lelations that should exist 
between teachers and taught. 

The editor’s choice of material for Volume 1, 
No. 1, is excellent and introduces tlie reader 
to C. Ogilby’s 'The Production and Application 
of Photostencils’, N. D. Anderson’s ‘Visual Aids 
in the Adult Class Room', E. R. Wyeth’s ‘Chil- 
dren and the Cinema: A Suininary of a Survey’, 
and to Manuel Gelnian’s ‘Some General Ideas 
on Visual Aids in Modern Language Teaching'. 

A nunibei- of short articles will have a very 
geneial aiipeal, dealing as they do with such 
widely different subjects as television in rela- 
tion to education, the effective use of sound 
films, and the British Committee’s searching 
inquiry into ‘Chrildren's Cinema Clubs or 
Matinees?’. Dr. M. C. Davis’s recently produced 
film strip on ‘Mitral Stenosis’, with his own 
commentary, .sliould prove of great interest to 
members of the medical fai ulty. For those 
who wish to keep in touch with overseas 
happenings there aie reviews of new books 
and of publications dealing specially with the 
film and its teaching value in visual education. 

E. A. Briggs. 
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Zoology 

Austkalian Shells. By Joyce Allan. (Mel- 
bourne: Georgian House, 1950. 470 + 

xix pp., 44 plates, 12 of them coloured, 
112 text-figs. 9^' X 63". ) Price, £3. 

The aim of this book is to enable people to 
learn the names of the very varied types of 
mollusca likely to be encountered In any part 
of Australia and to find out something of their 
habits and where they are found; it also 
answers the general questions asked by visitors 
when consulting a museum conchologist. In 
all these aspects the book succeeds admirably 
and, indeed, exceeds its claims; for it embraces 
an enormous amount of information not readily 
available elsewhere and has the advantage of 
being illustrated mainly from Miss Allan’s own 
water-colour and pen drawings of the animals 
and their shells. The distillation of years of 
study and experience, this is probably the most 
complete and up-to-date twentieth century work 
on the shells of any continent and it will prove 
of value to specialists in all parts of the world 
as well as to the amateurs for whom it whs 
primarily prepared. The veriest novice is given 
helpful advice on making and arranging a 
collection. The authoress rightly stresses (page 
42) the need for not unnecessarily destroying 
molluscan life, especially as dead shells are so 
easy to obtain. 

About ten thousand different species of Aus- 
tralian shells are known, so those most com- 
monly met with have been selected for descrip- 
tion and illustration; but this selection has 
been so judicious that a virtually complete 
picture of the Australian mollusca (land, sea, 
freshwater, shelled and shell-less) emerges, only 
microscopic or very rare or obscure species 
being omitted. Any layman could confidently 
name most or all of the shells he may collect 
and he could have no better introduction to 
the fascinating hobby or study of conchology. 
No less than 1,240 species are illustrated 
(including some extralimital ones) and a 
glossary and index complete an excellent work. 
In future editions, no doubt, the plates will be 
numbered and such misprints as have crept in 
will be corrected, whilst some too literal ver- 
nacular names may be adjusted. 

In choosing the correct scientific names Miss 
Allan steers skilfully between the Scylla of old- 
fashioned nomenclature and the Charybdis of 
the newer school, though her course involves 
some irregularities in generic classification, 
some slight sacrifice of numerical order, and 
some inappropriate genders of Latin adjectives 
for species-names which have been plucked 
from one genus to be grafted on another. But 
these are minor faults: the completion of this 
book is the culmination of the ambitions of 
several generations of Australian conchologists 
and is*the more commendable when one con- 
siders the difficulties the authoress had to over- 
come. Blackouts, shifting of collections and 


laboratory accommodation and ill-health con- 
spired to delay what was obviously a labour of 
love, even though she admits (page 370) *I 
dislike the land shells intensely’. All the more 
praise is therefore due to Miss Allan for her 
magnificent effort, notably for the beautiful 
coloured plates, and congratulations are merited 
by the printers and publishers who have 
brought out this book, light in weight, cledrly 
printed, and attractively bound and produced. 

G. P. Whitley. 


Book Notice 


Handbook of Chemical Methods for the Deter- 
mination OF Uranium in Minerals and Ores. 
(London: H.M.S.O., 1950.) English price, Is. 

The value of mineral deposits containing uranium 
depends for final jissessment on the results of 
chemical analysis. It is therefore essential that 
reliable chemical methods should be employed in 
this assay. The handbook, published for the 
D.S.I.R., describe.s procedures designed to deal with 
any type of ore containing from one-tenth per cent, 
uranium oxide to high-grade pitchblende which 
may contain 80 per cent, uranium oxide. 

The recommended methods are based on the 
re.sults of four years’ experience at the Chemical 
Research Laboratory. They include new chroma- 
tographic techniques developed for the detection 
and determinaUoii of uranium and other metals. 

The first part of the handbook contains a concise 
de.scription of the various methods. The second 
describes the working details, which are recorded 
very fully for the benefit of chemists with little or 
no previous experience in this type of work. 
Analysts engaged in this field will have a selection 
of reliable methods to use, the choice depending on 
the nature of the material to be examined and 
laboratory facilities which are available. 

The handbook was prepared at the request of the 
Division of Atomic Energy, U.K. Ministry of Supply. 
The methods described are those which have been 
found most satisfactory in practice at the Chemica 
Research Laboratory. 


The Australian Journal of Science 



Dates of 

Issue 

Volume 

12, 191,9-50 


No. 

Month 

Date Issued 

1 

August 

15.12.49 

2 

October 

18.4.50 

3 

December 

24.5.50 

4 

February 

20.7.50 

5 

April 

12.9.50 

6 

June 

12.10.50 

Volume 

13, 1950-51 


No. 

Month 

Date Issued 

1 

August 

11.12.50 

2 

October 

10.1.51 

3 

December 

6.2.51 

4 

February 

13.4.51- 

5 

April 

23.5.51 

6 

June 

4.7.51 

Commencing with 

Volume 14. the 

Annual 

Subscription for the Journal will 

be Fifteen Shillings. 






L A* B. h 75. 

V 

TNDIAN AGEIOULTURAL RESEAKOH 
INSTITUTE library; 

NEW DELHI. 





